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Executive Functions and Screening for Mild
Cognitive Impairment and Alzheimer’s
Disease: A Cross-Sectional Study
Abstract
Context: Subjective memory complaints, before mild cognitive impairment (MCI),
constitute the chief symptoms during the development of Alzheimer’s disease
(AD) and are generally the initial signs for identifying the disease.
Objective: The objective was to explore executive functions capacities in
differentiating patients with AD from those with MCI as well as from that exempt
from any cognitive deficit (CO). This study enabled us to compare the cognitive
and specifically executive functioning of three participant groups (AD, MCI and
CO) to determine an optimal measure(s) for differential diagnosis.
Methods: A total of 116 participants were recruited (32 AD, 40 MCI, and 44 CO).
To estimate executive function capacities, the Clock Drawing Test (CDT), the Trail
Making Test Part A and B (TMT A and B) as well as the Verbal Fluency Tests Alphabetic (VFT-A) and Category (VFT-C) were used. To exclude patients with
depression, the Geriatric Depression Scale (GDS) with cut-off score was used.
Furthermore, the Mini Mental State Examination (MMSE) was used to make
between groups comparison on general cognition.
Results: A significant mean score difference was observed between the MCI and
CO groups on all executive function measures, except for the VFT-A. In contrast
to other groups, the AD group performed significantly worst on all executive
function measures.
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Introduction
Subjective memory complaints, before mild cognitive impairment
(MCI) [1], constitute the chief symptoms during the development
of Alzheimer’s disease (AD) and are generally the initial signs for
identifying the disease [2]. At first, short-term memory is affected,
where the patient presents with difficulty in remembering recent
events yet remembers events from a distant past relatively well.
MCI patients usually present with cognitive deficits that are not
severe enough to reach the diagnostic criteria of AD [3]; and these
symptoms can be detected once the prodromal form of dementia

stage has begun [4]. By tautology, since the symptoms observed
in individuals with MCI are similar to those of mild AD, this could
help identifying people at risk for developing AD [5].
During the AD development, amnesic alteration becomes
increasingly significant and acts in a retrograde by progressively
altering older memories [6]. In a patient with MCI, the overall
functioning is not affected and not significant to appear within
assessment of activities of daily living [7]. Studies suggest that the
presence of psychological distress, when manifested in patients
with MCI by symptoms of anxiety and depression, could predict
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the progression of MCI towards dementia [8]. Individuals with
MCI are at risk of converging towards AD at an annual rate of 10
to 15% [9], a rate that is ten times higher than seen in the general
population [10].
Assessment of global cognitive abilities, and specifically executive
functions, episodic memory, visual recognition memory, verbal
memory, abstract thinking and speed of perception are the most
accurate factors for identifying people at risk of developing AD
[11-13]. It would appear that the first cognitive domain to be
altered during the progression of AD, well before memory, and
language and visuo-spatial functions, is the executive functioning
[14,15]. Executive functions include a wide array of cognitive
processes [16]. However, they remain closely dependent on
other major components of the cognitive repertoire, principally
attention, language and memory [17].
That executive functions, also interchangeably used as
intelligence, are perceived as unitary constructs or not has been
frequently debated [18]. Some researchers consider executive
functioning as a set of distinct functions that are only inter-related.
Moreover, they associate the concept of working memory with
an executive function that controls cognitive performance (the
so called cognitive-control system) [19]. Others have noted that
executive functions share a common component, i.e. executive
attention [20].
The link between executive functions and certain cognitive
deficits in the early stages of AD or signs of MCI is no longer in
doubt, considering the large amount of literature to that effect.
However, their precise relation with the working memory rises
controversies given the difficulty for conceptualization, wherein
lies the disagreement among certain researchers. Evidence shows
that it is difficult to completely separate executive functions
as the performance of selected tasks, as they can be masked
by the so-called “non-executive functions”, operated by visuospatial processing and language [18]. They manifest themselves
by operating on other cognitive processes, thus rendering their
studying difficult. Moreover, a table of correlations drawn from
analyses made by Miyake et al. [21] shows the close relation
between short-term memory and visuo-spatial working memory
(r=0.71), spatial visualization (r=0.90), spatial relations (r=0.80)
and speed of perception (r=0.71) with respect to executive
functions.
Various measures focused on the screening and assessment
of cognitive functioning [22]. Among the best screening
instruments for cognitive impairment, the General Practitioner
Assessment of Cognition (GPCOG), the Mini-Cog and the Memory
Impairment Screen (MIS) are recommended for detection cases
[23]. However, the Clock Drawing Test (CDT) and the Montreal
Cognitive Assessment (MoCA) have gained wide credibility due
to their improved sensitivity, as well as their reduced cultural
and educational bias susceptibility [22]. Nevertheless, the MiniMental State Examination (MMSE) remains the most frequently
used cognitive screening instrument [22]. The Trail Making Test
(TMT) is a widely used neuropsychological measure for evaluating
executive functioning [24]. This test also has good psychometric
qualities, especially with test-retest reliability ranging from 0.79
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to 0.89 for parts A and B, respectively [25]. The Verbal Fluency
Tests - Alphabetic (VFT-A) and Category (VFT-C) are considered
as measures for the evaluation of executive functioning [26,27].
These tests have a high internal consistency of 0.83 [28] as well as
a good test-retest reliability, generally above 0.70 [29]. Of note,
these cognitive measures have different sensitivities for different
age and education levels [12]. On a different note, evidence
shows the association between depression and subjective
memory complaints [30,2].
Several studies explored the utility of executive dysfunctions in
patients with AD, but few have considered a mixed battery of
neuropsychological tests capable of measuring these functions
and easily identifying, differentiating patients with AD from
those with MCI and from the participants in a control group
by controlling for the effects of age, education and depression
symptoms [31]. Thus, this study seeks to determine, among
various executive functioning measures, those that distinguish
patients with MCI from those with AD in order to facilitate early
AD management.

Method
Participants
A total of 116 Canadian (English and French speaking) participants
took part in this study, of which 72 had a diagnosis of MCI or
AD, and 44 were independent or semi-independent with no
diagnosis of MCI or AD. As a whole, there were 69 women and
47 men, with an average age of 75.89 years old (between 59 and
96 years old, standard deviation of 8.82 years). The participants
with a diagnostic of MCI or AD were recruited from the Geriatric
Department of the Moncton Hospital, in New Brunswick. Those
with no diagnosis of MCI or AD were recruited from independent
and semi-independent senior’s residences in New Brunswick and
through calls for participants at events aimed at seniors.

Measures
The basic demographic variables, including date of birth, sex,
marital status and education level, cognition and executive
functions were assessed through the tests presented hereafter.
The French and English versions of the questionnaires were
available and used as needed.

Overall cognitive functions
The 1975 Mini-Mental State Examination (MMSE) from Folstein,
and colleague [32] was used for the basic assessment of general
cognitive functions. The MMSE is designed to screen for,
distinguish and quantify the cognitive deficits that a person can
present when afflicted by a neurodegenerative disease [33].
It contains 11 items in 2 sections, for a total of 30 points. It is
administered individually and takes from 5 to 10 minutes on
average. The first section includes temporal orientation, spatial
orientation, learning, attention and calculation. The second
section covers retention, language, and visuo-constructive
abilities [34]. A score of 23/30 is largely accepted as marking the
limit between individuals with and without cognitive impairment
[35]. A score between 27 and 30 is considered normal cognitive
This article is available from: www.psychopathology.imedpub.com
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functioning. A score of 21 to 26 is recognized as mild cognitive
impairment: between 11 and 20 as moderate impairment, and
below 10 as severe impairment. In 1992, Tombaugh and McIntyre
[36] demonstrated an internal consistency of 0.96 for patients
with dementia and 0.78 for people in the general population.
They also presented good test-retest correlations (reliability),
r=0.74 to 0.99, for demented and non-demented individuals,
respectively.

Executive functions
The 1958 version of the Trail Making Test by Reitan [37] is
comprised of two parts, form A (TMT-A) and form B (TMT-B).
It seeks to evaluate aspects of sustained attention, processing
speed and executive functions [24]. Canadian norms are available
for both parts of the test [28], as well as for a French-speaking
population [38]. It has good psychometric qualities, especially
test-retest reliability ranging from 0.79 to 0.89 for parts A and B
respectively [25].
The Verbal Fluency Tests - Category and Alphabetic (VFT-C and
VFT-A) parts are assessing executive dysfunction [26,27]. The
two tasks have American demographic norms associated with
age, education and ethnicity [39]. The tests have a high internal
consistency of 0.83 [40], as well as good test-retest reliability,
generally above 0.70 [25,29].

Executive functions and visuo-constructive
abilities
The Clock Drawing Test (CLOC) that is a measure of executive
functions and visuo-constructive abilities [41] was administered
and scored as per the method suggested by Shulman [42].
Shulman’s scoring system comprises of five levels where 5
represents a perfect clock; 4, minor visuo-spatial errors; 3,
good visuo-spatial organization, but a representation 11:10
mistaken; 2, difficulties and moderate disorganization of
the time and numbers; and 1, the impossibility of making a
reasonable representation of a clock. Ruchinskas and Curyto
[43] demonstrated a test-retest reliability varying from 0.70 to
0.94 with different clinical populations, which can be considered
excellent at the limit. Also, its inter-administrator reliability
was demonstrated to be excellent, reaching r=0.97. Similarly,
an adequate criteria validity-evidence was reported for CLOC,
correlating positively with the measure of independent Functional
Independent Measure- cognitive subscale (FIM-Cog) (r=0.51) and
the MMSE (r=0.59).

Depressive symptoms
The 30-items Geriatric Depression Scale (GDS) from Yesavage
et al. [44], with a dichotomous (yes/no) response approach was
used to explore the possibility of major depression disorder
by the DSM criteria, to minimize the possibility of depression
symptoms affecting our result. A normal affective state is
generally characterized by a score ranging from 0 to 9; a mild
depressive state, by a score ranging from 10 to 19; a moderate
and severe depressive state, by a score ranging from 25 to 30
inclusively [44]. The French version of the GDS was validated
using a Francophone population from New Brunswick and
© Under License of Creative Commons Attribution 3.0 License
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Québec [45] and the English version by Yesavage et al. [44]. The
instrument has a test-retest reliability of 0.80 to 0.98 for a period
ranging from one week to two months and of about 0.70 after six
months [44,46].

Procedure
The research ethics approval for this study was obtained from
the Comité d’éthique de la recherche avec les êtres humains
from the Faculté des études supérieures et de la recherche
(FÉSR) of the Université de Moncton. The geriatrician (or the
doctor in charge) made the clinical diagnosis for MCI and AD
and recruited participants for the project. The participants were
first given a summary of the project and the phone number of
a contact person. Then, they received clear explanation to the
purpose of the project and the participation terms. Before their
evaluation began, the consent form (for the participants and
their legal guardians) was discussed with the participants (and
their attendants) to ensure full understanding of the terms of
participation. If the participants still wished to participate, they
were asked (including their attendants) to sign the consent form.
The tests were administered at a single meeting in the presence
of patient’s proxy, whom provided corroborative information.
The meetings lasted approximately 30 minutes. Control
subjects were invited to participate in the study after attending
presentation of the research project at various meetings of
senior’s associations and calls for participants at residences for
independent and semi-independent persons. Individuals wishing
to participate were asked to leave their contact information for
follow-up. The meetings were held individually and voluntarily,
using the same procedure as with the experimental group, except
for the presence of an attendant, which was not mandatory. The
exclusion criterion was based on the score obtained on the GDS,
where a score above 25 on the GDS was used to exclude patients,
due to the impact of severe depressive states on cognitive
abilities. This led to the exclusion of three participants.

Analyses
The obtained data was scrutinized for the presence of outlier,
normality and skewness. Descriptive statistics for the three
groups was generated for each of the dependent variables as
well as for the control variables (age, educational level, and the
GDS score). Multivariate analysis of covariance (MANCOVA)
using SPSS (IBM version 20) were calculated for each of the six
dependent variables associated with executive functions and
for the following independent variables, that is age, education,
and GDS score. In order to see the effect of each covariables
on the dependent variables and to better understand the
underlying components of the targeted variables, standard
multiple regressions analysis was run with the covariables acting
as predictors. For multiple regressions, the effect-size, partial
eta square (η2) of the value 0.01 is considered as small, 0.06 as
medium size, and 0.14 as large magnitude.

Results
The sample of participants was divided into three groups, i.e.
the control group (CO), the MCI group and the AD group. For the
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three groups, the descriptive statistics generated minimum and
maximum values for each of the dependent variables as well as
for the control variables, including age, educational level, and the
score on the GDS. The means (M) for the whole set of variables
studied are presented, by group in Table 1.

Table 3 presents post-hoc analyses made using a Bonferroni
correction (p=0.008) for multiple comparisons of the means for
the groups under study for each dependent variable. Although
the use of this criterion may increase the possibility of significant
finding (making type II error), the fact that it reduces that of
obtaining false positives (allowing individuals to obtain optimal
treatment) justifies its use. A significant difference between the
MCI group and the control group was especially sought as it is
stipulated in this study’s premise. As indicated in the literature
review, the MMSE is not a powerful tool for detecting significant
mean difference between the MCI and the control groups. The
Table 1 Descriptive statistics [mean and Standard deviation] of the
groups (Total n = 116).
Variables
Age
Depressive symptoms
GDS
Overall cognitive functions
MMSE Executive functions
& visuo-constructive
abilities
CLOC
Executive functions
TMT-A
TMT-B
VFT-A
VFT-C

Control (n = 44) MCI (n = 40) AD (n = 32)
M (SD)
M (SD)
M (SD)
70.14 (7.21)

78.18 (7.83) 80.94 (7.72)

2.39 (3.61)

9.45 (5.37)

26.73 (2.56)

26.25 (2.73) 16.09 (3.82)

4.73 (0.62)

3.86 (1.23)

2.04 (1.37)

4.62 (2.32)
12.56 (7.65)
8.61 (3.56)
12.91 (4.44)

6.56 (3.08)
16.76 (8.59)
7.95 (4.39)
9.67 (2.90)

13.56 (4.68)
28.04 (3.66)
3.84 (3.00)
5.68 (2.95)

9.60 (5.76)

Note: AD: Alzheimer’s Disease; CLOC: Clock Drawing; GDS: Geriatric
Depression Scale; MCI: Mild Cognitive Impairment; M: Mean; MMSE:
Mini Mental State Examination; SD: Standard deviation; TMT-A: Trail
Making Test-A; TMT-B: Trail Making Test-B; VFT-A: Verbal Fluency Tests
- Alphabetic; VFT-C: Verbal Fluency Tests - Category.
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Table 2 Representation of the effect of the covariables on the respective
dependent variables.
Dependent
Variables
Age
MMSE1
CLOC2
TMTA3
TMTB4
VFTA5
VFTC6
Education
MMSE
CLOC
TMTA
TMTB
VFTA
VFTC
MMSE
GDS7
CLOC
TMTA
TMTB
VFTA
VFTC

Covariables

Table 2 shows the covariables effect on dependent variables
using Pillai’s criterion in the multivariate test; the combination
of the dependent variables was significantly related to the whole
set of covariables with a Pillai coefficient =0.81, to the education
level with a Pillai coefficient =0.13, and to the GDS with a Pillai
coefficient =0.13 but was non- significant with respect to age.
A link between the dependent variables and the whole set of
covariables was demonstrated by η2=0.41. The link between
the dependent variables and the age covariable was however
smaller in magnitude η2=0.09, while reaching η2=0.13 when
associated with the education level and the scores on the
GDS. The non-significant effect of the educational level on the
majority of dependent variables (except for TMT B) was to be
noted, contrary to expectations and the available literature on
the subject. The level of education would therefore have little
influence on the tests recommended in this study, i.e. within the
sample examined.

2018

Mean
Square
1.26
0.40
1.89
259.69
3.21
53.74
3.53
0.01
28.3
426.24
49.79
16.66
9.30
6.4
63.54
264.31
0.68
1.42

F

Sig.

0.14
0.40
0.22
6.94
0.24
4.43
0.39
0.01
3.31
11.40
3.75
1.37
1.01
6.35
7.42
7.07
0.05
0.12

0.71
0.53
0.64
0.01*
0.62
0.04*
0.54
0.95
0.07
0.00*
0.06
0.24
0.32
0.01*
0.01*
0.01*
0.82
0.73

Partial Eta Observed
Square (η2) Power
0.00
0.07
0.00
0.10
0.00
0.08
0.06
0.74
0.00
0.08
0.04
0.55
0.00
0.09
0.00
0.05
0.03
0.44
0.09
0.92
0.03
0.48
0.01
0.21
0.01
0.17
0.06
0.70
0.06
0.77
0.06
0.75
0.00
0.06
0.00
0.06

p < 0.05; η2 less than 0.06 = small; η2 equal or higher than 0.06 = medium
MMSE represents the Mini Mental State Examination.
2
CLOC represents the Clock Drawing variable.
3
TMTA represents the Trail Making Test part A.
4
TMTB represents the Trail Making Test Part B.
5
VFTA represents the Verbal Fluency Test - Alphabetic variable.
6
VFTC represents the Verbal Fluency Test - Category variable.
7
GDS represents the Geriatric Depression Scale variable.
*

1

same goes for the Verbal Fluency Test - Alphabetic (VFT-A). On
tests of the Verbal Fluency Test - Category (VFT-C), the CLOC, the
TMT- A and the TMT- B, a significant difference between groups
(MCI and control) mean scores was observed, as shown in Table
3. This indicates that participants with MCI underperformed in
comparison to the control group on cognitive tasks. This trend
was also observed for the AD patients group, that AD group
performed worst vis-a-vis other groups.
The result of the standard multiple regression analysis showed
that no predictor had a significant impact on the Verbal Fluency
Test - Alphabetic and the MMSE. The GDS significantly contributed
to the scores on the CLOC, with the value of β being -0.05, which
was significantly different from zero [t (109) =-2.52, p<0.05], just
like this covariables' impact on the TMT A [β=0.15, t (109) =2.73,
p<0.05]. Each of the identified predictors had a significant impact
on the TMT B (p<0.05), [age β=0.21, t (109) = 2.64; education
β=-3.33, t (109) =-3.38; GDS β=0.31, t (109) = 2.66]. Age was the
only significant predictor of the scores on the Verbal Fluency Test
- Category [β=-0.09, t (109) =-2.10, p<0.05].

Discussion and Conclusion
Our results are consistent with those from previous studies
[17,21,47], indicating that executive functions incorporate several
processes at a time, in spite of their distinct characteristics. The
results have also demonstrated a significant difference for all
the tests used among the three groups, except for the Verbal
This article is available from: www.psychopathology.imedpub.com
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Table 3 Comparison of means among the groups in relation to the dependent variables under study.
Dependent variable
MMSE1

CLOC4

TMTA5

TMTB6

VFTA7

VFTC8

Membership group
AD2

Marginal mean
16.09

MCI3

26.25

Control

26.73

AD

2.03

MCI

3.87

Control

4.73

AD

13.56

MCI

6.56

Control

4.62

AD

28.04

MCI

16.76

Control

12.56

AD

3.84

MCI

7.95

Control

8.61

AD

5.68

MCI

9.67

Control

12.91

Membership group
MCI
Control
AD
Control
AD
MCI
MCI
Control
AD
Control
AD
MCI
MCI
Control
AD
Control
AD
MCI
MCI
Control
AD
Control
AD
MCI
MCI
Control
AD
Control
AD
MCI
MCI
Control
AD
Control
AD
MCI

Mean difference
-10.16*
-10.63*
10.16*
-0.48
10.63*
0.48
-1.84*
-2.69*
1.84*
-0.86*
2.69*
0.86*
7.00*
8.94*
-7.00*
1.94*
-8.94*
-1.94*
11.28*
15.48*
-11.28*
4.20*
-15.48*
-4.20*
-4.11*
-4.77*
4.11*
-0.67
4.77*
0.67
-3.99*
-7.23*
3.99*
-3.24*
7.23*
3.24*

Standard error
0.72
0.70
0.72
0.66
0.70
0.66
0.24
0.24
0.24
0.22
0.24
0.22
0.73
0.71
0.73
0.67
0.71
0.67
1.65
1.62
1.65
1.52
1.62
1.52
0.87
0.86
0.87
0.80
0.86
0.80
0.84
0.83
0.84
0.78
0.83
0.78

Sig.
0.00
0.00
0.00
1.00
0.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.01
0.00
0.00
0.00
0.02
0.00
0.02
0.00
0.00
0.00
1.00
0.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00

p <0.05
MMSE represents the Mini Mental State Examination.
2
AD represents the group with Alzheimer’s disease.
3
MCI represents the group with mild cognitive impairment.
4
CLOC represents the Clock Drawing variable.
5
TMTA represents the Trail Making Test part A.
6
TMTB represents the Trail Making Test part B.
7
VFTA represents the Verbal Fluency Test - Alphabetic variable.
8
VFTC represents the Verbal Fluency Test - Category variable.
*

1

Fluency Test - Alphabetic (VFT-A), for which no significant result
was noted between the MCI group and the control group. This
result indicates the possibility that the MCI group was more
severely affected at the semantic memory level than at the level
of the executive functions, which would explain in part the nonsignificant difference between MCI and the control group on
this measure. Further examination of the unique characteristics
of the participants would be necessary in future studies to
answer the questions emerging from the results of this study,
© Under License of Creative Commons Attribution 3.0 License

since they are contrary to previous studies mentioned [14,48].
Also, the fact that MCI group consisted of individual with mixed
domain of cognitive impairment, here may suggests that our MCI
group potentially consisted of individuals with lesser executive
dysfunction relative to semantic memory impairment; thus, the
non-significant between group difference observed on executive
functioning in relative to a significant result on semantic memory.
After dismissing the influence of the covariates on the dependent
variables, significant differences among the means for the groups
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were noticed. Particularly, a significant difference was observed
with regards to the MCI group and the control group on their
performance on the Clock Drawing Test, the TMT A and B and the
Verbal Fluency Test - Category. A meta-analysis [48] supports this
latter point by reporting that several studies have more or less
obtained the same result.
The results also demonstrate that the executive function tasks
used in addition to the screening tool, the MMSE, enabled us to
clearly distinguish the difference between the average score of
the AD group as opposed to the other two groups. In addition
to converging towards results obtained by previous studies,
these show once again that the scales used can be justified when
seeking to differentiate between AD and MCI and when the
symptomatology can be identified in the individual.
After studying the influence of the covariables on the dependent
variables as a whole, some of them were not under the threshold
of the significance level but were so close as to merit some
attention. Although the TMT-A was significantly influenced
only by the GDS, the education level’s influence followed not
far behind. The VFT-A was found to be in the same position,
where the education level influenced its scores. The effect of this
covariable on the other dependent variables is not negligible and
the need to include it in future studies, or in tests on different
samples, would allow for an update on its impact, real or not.
The fact that these effects were underlined and described by
the analyses discussed subscribes to the societal effort aimed
at awareness and education with seniors [49]. The latter could
be underprivileged, have a lower education level or manifest
significant mood disturbances and still benefit from information
on the subject.
Through simple tasks requiring the use of inhibition, mental
flexibility and updating, the results of this project were able
to confirm those of previous studies [17]. This allowed for the
development of new exploration paths to put together a unique
screening tool, simple and inexpensive in terms of time and
money, to clearly distinguish the different clinical populations
that could later be afflicted with Alzheimer type dementia. This
study acted in an exploratory way to gather information about
executive function tasks that could, in a subsequent study, be
part of a battery of tests for the best possible detection of the
prodromal dementia state.
In spite of the many precautions taken, this study had certain
limits. Methodologically, equivalency could not be attained in the
number of participants in the groups. The diagnostic procedures
cannot be specified with respect to the MCI and AD groups, as
they were not documented during the collection of the secondary
data used in this project. This therefore limits the knowledge
about the characteristics of the sample used, especially about the
nature of the MCIs evaluated (amnesiac versus non-amnesiac),
thereby restricting any generalization of the results obtained.
To refine the possible conclusions from the sample studied, it
would be preferable, in a subsequent study, to adopt a more
stringent exclusion criterion so as to discard any depressive
symptom detected through the GDS, thus purifying the variance
obtained. From a practical standpoint, these results are still very
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interesting as they are more representative of a typical elderly
population in a clinical setting.
Furthermore, the homogeneity postulate of the variancecovariance matrices of the data studied was not respected,
which in turn does not allow the basic postulates of the proposed
analyses to be respected. It was also possible to identify a
significant link between the covariables and the independent
variable, i.e. age, as well as the score on the Geriatric Depression
Scale, thus constituting another violation of the proposed
analyses’ basic postulate. Notwithstanding the violation of
more than one postulate, the analyses were still considered and
interpreted with precaution given the nature of the project’s
sample. The size of the sample may seem small when compared
to similar studies [50,51].
In future research prospects lies the need to develop an efficient
method for the early screening of Alzheimer’s disease. For
close to a decade now, executive functions have created a lot
of interest by their simplicity and the attractiveness of their
discriminatory efficiency for the different dementia states,
from early to advanced stage. Following this study, it would
be interesting to combine the tests with which it was possible
to distinguish the groups studied to verify their discriminating
power in a battery combining them. A comparison with more
complex and pre-established neuropsychological test batteries
within the medical community would help in determining its
usefulness and appropriateness with the targeted population.
It would in fact be interesting to subsequently verify the
perceptions of health professionals, i.e. general practitioners and
family doctors mostly, towards such a tool that would combine
the functions studied here and that could ultimately lead to the
early identification of AD.
Our results are in line with the recommendations made by Albert
and colleagues [12] for the use of clinical criteria to simplify
access to an assessment of cognitive functions and the diagnosis
of AD. This could help foster early diagnosis and appropriate
intervention and would certainly have positive implications at
the social and fiscal level for the targeted individuals and families
[52].
An additional interesting finding of our study is correlation
between scores on CLOC and GDS that suggests the possible
presence of depression of the executive dysfunction syndrome
of late life within our sample. Depression-executive dysfunction
syndrome [53-55] was described by Alexopoulos and colleague in
early 2000s, as a distinct type of depression presenting in older
adults with prominent executive functioning deficit. This finding
warrants future studies investigating executive functioning in
different aging groups (with and without pathology) with comorbid depression of various types (e.g., AD+ depression by
DSM–MDD criteria versus AD+depression of the executive type).
By the same token, depression of AD that was suggested by
the NIMH [56] and recently examined for validity [57] can be
examined by the aforementioned hypothesis.
Our study is not without limitations, for example, as can be
observed on Table 3, we have a large variation within groups on
This article is available from: www.psychopathology.imedpub.com
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Table 4 Representation of multiple regressions showing the influence of the covariables on the dependent variables individually.
Dependent
variables
MMSE2

CLOC4

TMTA5

TMTB6

VFTA7

VFTC8

Covariables

B1

Age
Education level
GDS3
Age
Education level
GDS
Age
Education level
GDS
Age
Education level
GDS
Age
Education level
GDS
Age
Education level
GDS

-0.02
0.30
-0.06
-0.01
-0.01
-0.05
0.02
-0.86
0.15
0.21
-3.33
0.31
-0.02
1.14
-0.02
-0.1
0.66
0.02

Standard
error
0.04
0.49
0.06
0.01
0.16
0.02
0.04
0.47
0.06
0.08
0.99
0.12
0.05
0.59
0.07
0.05
0.56
0.07

t

Sig.

-0.37
0.62
-1.01
-0.63
-0.07
-2.52
0.47
-1.82
2.73
2.64
-3.38
2.66
-0.49
1.94
-0.23
-2.10
1.17
0.34

0.71
0.54
0.32
0.53
0.95
0.01*
0.64
0.07
0.01*
0.01*
0.00*
0.01*
0.62
0.06
0.82
0.04*
0.24
0.73

Confidence interval
Inf.
Sup.
-0.09
0.06
-0.67
1.27
-0.17
0.06
-0.03
0.02
-0.33
0.31
-0.09
-0.01
-0.06
0.09
-1.79
0.08
0.04
0.26
0.05
0.37
-5.29
-1.38
0.08
0.54
-0.12
0.07
-0.03
2.31
-0.15
0.12
-0.18
-0.01
-0.46
1.77
-0.11
0.15

Partial square
eta
0.00
0.00
0.01
0.00
0.00
0.06
0.00
0.03
0.06
0.06
0.09
0.06
0.00
0.03
0.00
0.04
0.01
0.00

Observed
power
0.07
0.09
0.17
0.10
0.05
0.70
0.08
0.44
0.77
0.74
0.92
0.75
0.08
0.48
0.06
0.55
0.21
0.06

p< 0.05
Non-standardized coefficient.
2
MMSE represents the Mini Mental State Examination.
3
GDS represents the Geriatric Depression Scale variable.
4
CLOC represents the Clock Drawing Test variable.
5
TMTA represents the Trail Making Test part A.
6
TMTB represents the Trail Making Test part B.
7
VFTA represents the Verbal Fluency Test - Alphabetic variable.
8
VFTC represents the Verbal Fluency Test - Category variable.
*

1

TMT-B, which is completely different from the rest of the scales
scores. Thus, the heterogeneity in the variance observed across
scales highlights variation in executive functioning across these
patient groups. However, the variation is consistent within a
scale, and that our result for the TMT-B is robust, as seen by the
observed power, as presented in Table 4. On a different note,
although a cutoff score to screen-out individuals with severe
depressive mood was used, as per Table 1, it is noted that MCI
and AD individuals meeting DSM-IV criteria cutoff score for
major depression were included. Nonetheless, our executive
functioning measures allowed differential diagnosis. In addition,

in Table 1, group differences are obvious using MMSE scores, yet
noteworthy that, this variation was used to screen patients into
groups at onset. The present result warrants further examination
of the executive functioning with these patients at a larger scale.
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