
43

Mild cognitive impairment is understood as a cognitive deficit of insufficient severity to fulfil the criteria for Alzheimer’s 
disease. Many studies have attempted to identify which cognitive functions are most affected by this type of impairment 
and which is the most sensitive neuropsychological test for early detection. This study investigated sustained and selective 
attention, processing speed, and the inhibition process using a sample of people divided into three groups mild cognitive 
impairment, Alzheimer disease and cognitively healthy controls selected and grouped based on their scores in the Mini Men-
tal State Examination and Cambridge Cognitive Examination-revised. Three tests from the Cambridge Neuropsychological 
Test Automated Battery (Motor Screening Task, Stop Signal Task and Reaction time) were used as well as the d2 attention 
test. The results show that that participants with mild cognitive impairment and Alzheimer disease showed lower levels of 
concentration compared with the cognitively healthy controls group in the d2 test and longer reaction times in the Cambridge 
Neuropsychological Test Automated Battery, although the differences were not marked in the latter test. The impairments in 
basic cognitive processes, such as reaction time and sustained attention, indicate the need to take these functions into account 
in the test protocols when discriminating between normal aging and early and preclinical dementia processes. 
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El Deterioro Cognitivo Leve es entendido como un déficit cognitivo de  curso insuficiente  para cumplir criterios de demen-
cia o Enfermedad de Alzheimer.  Muchos estudios tratan de averiguar cuáles son las funciones cognitivas más afectadas en 
este tipo de deterioro, así como las pruebas neuropsicológicas más sensibles a la hora de detectarlos tempranamente. Este 
estudio tratará de estudiar la atención sostenida y selectiva, velocidad de procesamiento, así como el factor de inhibición, 
en una muestra de sujetos divididos en tres grupos (Deterioro Cognitivo leve, Demencia de Alzheimer y sujetos cognitiva-
mente sanos), mediante el Mini Mental State Examination y la batería Cambridge Cognitive Examination-revised. Para ello 
utilizaremos las pruebas Cambridge Neuropsychological Test Automated Battery (Motor Screening Task, Stop Signal Task, 
Reaction Time) así como el test de atención d2. Los resultados muestran que aquellos sujetos con Deterioro Cognitivo Leve y 
Demencia de Alzheimer obtienen índices menores de concentración en comparación con los sujetos cognitivamente sanos en 
el test d2, así como mayores tiempos de reacción en las pruebas del Cambridge Neuropsychological Test Automated Battery, 
aunque estos no muestran diferencias tan marcadas. Este deterioro en los procesos cognitivos básicos, tales como el tiempo 
de reacción o la atención sostenida, nos indica la necesidad de tener en cuenta estas funciones en los protocolos de evaluación 
a la hora de discriminar entre el envejecimiento normal y los procesos tempranos de demencia. 
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The term Mild Cognitive Impairment (MCI) has been con-
sidered by the National Institute on Aging and the Alzheimer’s 
Association as an impairment that is characterized by deficits 
in one or more cognitive functions, preservation of independ-
ence in functional abilities and absent of dementia (McKhann 
et al., 2011). Nowadays many researchers are focusing on MCI 
as an area of study, since  it has been estimated that the annual 
conversion rate of MCI patients to Alzheimer’s disease (AD) is 
10-15%, and that this figure could increase up to  50% within 
three years (Fischer et al., 2007). Furthermore, epidemiology 
studies reflect that the global prevalence of dementia represents 
about 24 million people and it has been predicted that this pop-
ulation will double every 20 years until at least 2040 (Mayeux 
& Stern, 2012). Therefore, reliable and sensitive assessments, 
which permit a rapid detection of MCI and AD, are essential. 
We must also take into account that AD could become a seri-
ous problem, generating a high state of dependence of subjects, 
which results in a high psychological, social, and economic 
cost. 

This has made us to consider the need to discover what other 
basic cognitive functions may be affected in MCI, and if they 
can assist in making a more reliable and efficient evaluation of 
this disorder, to prevent in as far as is possible the conversion 
to AD. Many classifications of MCI over the years have tried 
to facilitate clinical diagnosis (Dubois et al., 2010). One of the 
most widely accepted classifications by the scientific commu-
nity was proposed by Petersen et al. (2009) that differentiates 
four types of MCI: amnestic, multidomain amnestic (altering 
other functions besides memory), non-amnestic (altering one 
function that is not memory), and non-amnestic multidomain 
(altering more than one function that is not memory). 

Cognitive impairment can therefore occur in several cogni-
tive domains and this led us to hypothesize that perhaps the 
subjects with MCI deficits in complex cognitive functions 
like memory, are partly explained by changes in other basic 
functions such as processing speed, attention or the existence 
of interference information phenomena. Salthouse (1996) 
explains that the processing speed may be significantly affect-
ing the other cognitive processes, which in turn can lead to a 
less effective encoding of the stimuli. 

On the other hand, the core clinical criteria of AD is char-
acterized by an insidious onset, clear cut history of worsening 
by report or observation, the cognitive deficits in both amnestic 
and non-amnestic presentation. Finally, this diagnosis should 
not be applied when there is evidence of a substantial con-
comitant cerebrovascular disease, dementia with Lewy bodies, 
frontotemporal dementia, and prominent features of semantic 
variant primary progressive aphasia or use of medication that 
could have a substantial effect on cognition (McKhann et al., 
2011). 

With regard to the attention process, authors such as Perry 
& Hodges (1999), have already highlight the role of attention 
in AD, indicating the importance of differentiating both quan-

titatively and qualitatively attentional dysfunctions produced 
in AD. These authors believed this process could be closely 
related to the deterioration process of this disease. Attention 
is understood as the set of processes enabling and guiding the 
selection of incoming perceptual information (Roda & Thomas, 
2006). We can differentiate between selective, sustained and 
divided attention. Selective attention refers to the processes 
that allow selecting and focus on a particular input for further 
processing, whereas simultaneously suppressing irrelevant or 
distracting information (Stevens & Bavelier, 2011). 

Several studies have examined whether selective atten-
tion is impaired in the early stages of AD (Fernandez-Duque 
& Black, 2006). Greater problems with selective attention have 
also been seen in the presence of distracting stimuli (McDowd 
& Birren, 1990). Through the use of the shift test “set intradi-
mensional and extradimensional” CANTAB battery, in which 
subjects must shift selective attention between two-dimen-
sional figures (shape, colour), it was observed that this function 
is altered in preclinical stages of AD (Dorion et al., 2002), and 
that even this poor performance is a good predictor of the pro-
gression of these patients (Albert, Moss, Tanzi & Jones, 2001).

Sustained attention refers to when the subject starts atten-
tional mechanisms for relatively long periods of time (Par-
asuraman, 1984). In cases of early stages of MCI or AD, some 
works concluded that sustained attention would be the least 
affected (Gainotti, Marra & Villa, 2001). Estévez-González et 
al. (2003) found that in a sustained attention task, those sub-
jects who within two years developed AD, showed slower reac-
tion times (RT) than patients whose cognitive functioning did 
not worsen. Therefore, there seems to be a deterioration in the 
performance of most attentional tasks with age and much more 
in subjects with cognitive impairment, but what is not yet clear 
is how and why this attention deficit occurs and if it may be 
a consequence of a generalized slowing process due to aging 
(García, 1997).

Finally, another phenomenon common to aging is the inter-
ference of response or information. A study by Wylie, Rid-
derinkhof, Eckerle & Manning (2007) using a reaction time 
task, found that in both groups reaction times were longer when 
the distracters indicated an inconsistent response, in particular 
in subjects with MCI. Thus, the results suggest deficits in inhi-
bition response in patients with MCI. Another question is to 
determine whether the interference comes from greater activa-
tion to the distracters, inefficient inhibition, or both processes. 

The motivation of this study was to determine if atten-
tional and inhibitory processes allow discrimination between 
the groups of HC with MCI and MCI with AD. Since one of 
the key factors in the evaluation of these subjects is time, we 
wanted to introduce tests that would allow a quick assessment 
of the subject. On the other hand, we study the attentional and 
inhibition processes as we consider them very relevant for other 
cognitive functions impaired in neurodegenerative disease. We 
believe that both processes can be a useful tool in making an 
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early diagnosis, which could result in large benefits for the 
patient, due to the fact that activities and preventive treatments 
can be developed.

Thus, the aim of this study is to examine if attention tests 
(d2 attention test (Brickenkamp, 1962) and response inhibition 
tests (CANTAB battery: Motor Screening, MOT; Stop Signal 
Task, SST and Reaction Time, RTI) are able to discriminate 
MCI against AD or cognitively healthy aging. Certain deficits 
in these basic cognitive functions would be expected in MCI 
patients, but not so severely as in AD.

Method
Participants

There were 36 participants, 29 females and 7 males, from 
the Intergeneracional Ovida Center (Oviedo, Asturias) with 
ages ranging from 66 to 96 years (M= 81.25, SD= 6.49). 
Regarding the educational level, 4 of the subjects do not have 
studies, 15 have primary education, 12 have high school edu-
cation, and finally 5 have university studies. The groups were 
homogeneous in age (MMCI = 80, MAD = 84, MHC = 79 years) 
and educational level, measured by years of schooling (MMCI 
= 14, MAD = 16, MHC = 14). Although at present the utility of 
the Mini Mental State Examination (MMSE) is debated and 
some studies do not recommend it as a screening or diagnostic 
instrument (Tierney, Szalai, Dunn, Geslani & McDowell, 2000) 
others support its use as a general screening test, (Mora-Simon 
et al., 2012; Fujisawa et al., 2013). In our case, we decided to 
use it as the latter, using it only for our inclusion criteria, being 
equal to or higher than 27 for healthy subjects, for the rest of the 
groups <27, and to be over 65 years of age. In turn, we excluded 
patients with cerebrovascular disease, non-Alzheimer dementia 
and mental disorders. AD has been documented in the evidence 
of progressive cognitive decline as well as in the evaluations 
with cognitive testing.

Although, we decided to introduce the MMSE (Folstein, 
Folstein & McHugh, 1975) to form an initial classification, we 
used the CAMDEX-R in order to make a more reliable classifi-
cation of subjects. Thereby the participants were classified into 
three groups, based on their total score in the CAMCOG test 
(extracted from CAMDEX-R, The Cambridge Examination for 
Mental Disorders of the Elderly-revised, Roth, Huppert, Tym 
& Mountjoy, 1998). To form the groups, cut-off points were 
chosen from the manual itself. Thus, below 69/70 score (n=10) 
were considered AD, between 71/89 MCI (n=13) and in a range 
of 90/105 (n =13) HC (Roth et al., 1998). 

Procedure
The study was carried out with full respect for the funda-

mental principles established in the Helsinki Declaration, the 
Convention of the Council of Europe on human rights and 
biomedicine, in the UNESCO Universal Declaration on the 
Human Genome and Human Rights as well as the require-
ments of Spanish law in the field of biomedical research, the 

protection of personal data and bioethics. All participants were 
informed about the aims of the research, questionnaires and 
the confidentiality of their personal data and declared informed 
consent.

The evaluation was divided into two sessions. First we 
began with a structured interview and then sections B and C 
of the CAMDEX test were administered for the correct cat-
egorization of the subjects in three groups (HC, MCI, AD). In 
the second session, the d2 attention test (Brickenkamp, 1962) 
was administered. In order to avoid that the poor vision would 
impair the performance in this test, the size of the characters 
were adapted to a larger size (29.5 x 42 cm.). Also, in this 
second session, three tests of the Cambridge Neuropsychologi-
cal Test Automated Battery (CANTAB)  (Motor Screening Task 
(MOT), Stop Signal Task (SST), Reaction Time (RTI)) were 
administered.

Measures
CAMCOG (Section B CAMDEX-R: Assessment Scale 

Cognitive) is a screening test that assesses spatiotemporal ori-
entation, language, memory, attention and calculation, praxis, 
abstract thinking, perception and executive functions, using 
tests of verbal fluency, visual reasoning, abstract thinking and 
ideational fluency. It was used to classify the subjects based on 
their cognitive performance (HC, MCI and AD).

d2, Attention Test (Brickenkamp, 1962) measures selec-
tive and sustained attention, and provides indices of process-
ing speed as well as impulsivity in the response. The analyzed 
variables were: TA (Total of answers, a measure of processing 
speed); TCA (Total correct answers, a measure of processing 
accuracy); O (omission errors) and C (commission errors). Pre-
vious scores allow us to calculate the following three indexes: 
TEF (Total effectiveness in the test, referred to the test execu-
tion quality), CI (Concentration index) and VAR (Variation or 
difference index, which indicates the fluctuation or change in 
the mode of working of the subject in the 14 rows). 

CANTAB is a computerized battery, from which three tests 
were used (MOT, SST and RTI being those the most suited to 
the assessment of inhibitory processes and processing speed). 
The MOT test consists of pressing a flashing cross on the screen 
as quickly as possible, with a maximum of 6000 milliseconds. 
It records the reaction time or latency in milliseconds, which 
is the time from the appearance of the cross until the subject 
pressed on it on the touch screen. The SST requires a device 
with two buttons, one to the right and one to the left for the 
answer. In the first block (16 trials), whenever the subject saw 
an arrow pointing to the right he or she had to press the right 
button as fast as possible, and if instead the arrow pointed to 
the left then the left button should be pressed. The maximum 
time of presentation of the arrow was 500 msec. In the next two 
blocks (64 trials each) the participant should continue to do the 
same at first, but every time the subject hears an acoustic warn-
ing they should inhibit the button press response. The sound 
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could appear 100ms, 200ms, 400ms or 500ms after the arrow 
appeared and this depended on the last execution of the subject. 
Reaction time was registered in milliseconds (ms). The last test, 
RTI, allows the evaluation of the processing speed by meas-
uring reaction times (ms). In the first block, the subject must 
press as quickly as possible on a yellow dot situated inside a 
circle in the middle of the screen. Once collected 5 out of 6 cor-
rect answers, or a maximum of 18 attempts, the second block 
began. In this block, “choice reaction time”, the number of cir-
cles increased to 5 and the yellow dot could appear randomly 
in any of them. RTI was recorded in milliseconds with errors 
by omission, when the yellow dot appeared and the subject did 
not press the circle, or when responding before it appears (pre-
mature response). The correct answers were only counted when 
the subject pressed in the middle of the circle where the yellow 
dot appeared.

Data analysis
Screening Test. One way ANOVA was conducted to 

examine if there were significant differences between the three 
groups in the MMSE and CAMCOG-R total score. If any were 
found, we applied the Tukey post hoc test or Games - Howell in 
the case of unequal variances to see which groups were given 
between these differences. Effects were considered statistically 
significant if p<0.05.

Attention test. Analysis of variance (ANOVA) was con-
ducted to examine if there were significant differences between 
the three groups in the TEF, VAR and CI variables, as well as 
omission and commission errors. In case any of the variables do 
not meet the assumption of homogeneity of variance (Levene 
test) we opted to carry out robust evidence tests such as Brown-
Forsythe Weltch to see if there were significant differences 
between groups. If any were found, we applied the Tukey post 
hoc test or Games - Howell in the case of unequal variances to 
see which groups were given between these differences. Effects 
were considered statistically significant if p< .05.

CANTAB. Analysis of variance (ANOVA) was used in 
each of the three tests, to see if there were differences between 

groups in reaction times, using the Tukey test as post hoc. In the 
analysis of response types we used repeated measures ANOVA. 
In those cases where the assumption of normality was not sat-
isfied, we applied nonparametric tests such as Friedman and 
Wilcoxon post hoc.

Results
Screening Test

ANOVA test indicated significant differences between 
groups, both in CAMCOG-R and MMSE (F2, 35 = 127.599, p 
= .001, F2, 35 = 37.501, p = .001 respectively). Tukey showed 
that these differences were between all the groups in both tests 
(HC-MCI, p = .001, HC-AD, p =.001, MCI-AD, p = .001) 
(Table 1).

d2, Attention test
ANOVA test indicated significant differences between 

groups in TEF (F2, 35 = 10,214, p = .001). Tukey showed that 
these differences were between the HC group and AD (p = .001) 
and between HC and MCI (p = .004). We also found significant 
differences between groups in the CI (F2, 35 = 10,236, p = .001), 
and post hoc test showed significant differences between the 
HC and AD (p = .001), and between HC and MCI (p = .006). 
In the VAR, and in the O and C errors, there were no significant 
differences between groups (F2, 35 = .524, p = .597, F2, 35 = .264, 
p = .770, F2, 35 = 0.536, p = .590 respectively) (Table 2).

CANTAB
In the MOT test (F2, 33 = 1.491, p = .241) and RTI test (5 

circles) (F2, 35 = 2882, p = .071) no significant differences were 
found between groups in the variable RT (Table 2).

The SST test has shown differences between the HC 
with AD (p = .003), and HC with MCI (p = .006). Regarding 
the types of response, we also found significant differences 
between groups in different types of response (F2, 33 = 4321,682, 
p = .001). These differences were found in the correct answers 
(F2, 33 = 6081, p = .006) between HC with AD (p = .013) and 
HC with MCI (p = .018) and in the premature responses (F2, 33 = 

CLARA ZANCADA-MENÉNDEZ, PATRICIA SAMPEDRO-PIQUERO,  AZUCENA BEGEGA, LAUDINO LÓPEZ, JORGE LUIS ARIAS

Table 1
Mean and standard error of the different tests in each group. Two–way ANOVA and Tukey’s post-hoc test.

Test MCI AD HC P
AD vs MCI

P
AD vs HC

P
MCI vs HC

CAMCOG-R
Memory 15.33± .78 10 ± .9 19± .7 .001 .001 .251
Language 21.5± .5 17.27±.61 25.23± .5 .001 .001  .001

Orientation 8.25± .27 5.45± .67 9.23± .3 .001 .001 .002
Attention/Calculation 4.75± .65 2.36± .3 6.69± .59 .015 .001 .042

Perception 5.5± .39 5± .44 6± .48 .688 .225 .667
Abstract thinking 6.25± .25 2.09± .45 6.92± .28 .001 .001 .325

Executive functions 11.16± .45 5.81± .46 13.15± .49 .001 .001  .013
Praxis 8.41± .45 6.63± .47 10.46± .29 .012 .001  .003

Total CAMCOG-R 81.69±1.34 54.5±2.77 96.76±1.48 .001 .001  .001
MMSE 25.5± .3 19.4±1.3 28.8± .4 .001 .001  .011

Note. MCI: Mild cognitive impairment; AD: Alzheimer’s disease; HC: cognitively healthy controls.   
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3.961, p = .029) between HC and AD (p = .039). In the wrong 
answers no significant differences were found between groups 
(p = .056). 

Regarding the RTI test, we found significant differences in 
the variable RT (F2, 33 = 6996, p = .003) and SST (F2, 35 = 8510, 
p = .001). In the first, the differences were between the HC 
with AD (p = .006) and HC with MCI (p = .009). In the vari-
able types of response in this test, repeated measures ANOVA 
showed significant differences between groups (F2,33 = 771.886, 
p = .001). In turn, these differences between groups were found 
in premature responses (F2, 33 = 3716, p = .036) between HC and 
AD groups (p = .028). In all other types of response of this test 
no significant differences were found between groups (omis-
sion: p = .341, correct: p = .887;   incorrect: p = .747; inaccurate: 
p = 0.104) (Table 2).

Discussion
The results obtained in the CAMCOG-R confirm the cor-

rect assignment of subjects to each of the groups, while they 
seem to endorse the average scores of the MMSE. From the 
data we can classify the MCI group in the category of amne-
sic multidomain, as besides showing significant differences 
in memory versus HC; they also scored significantly less in 
other functions such as language, praxis and executive function 
(Table 1). The results stress the correct capacity in the subtest 
of orientation and abstract thought in the MCI group versus AD 
group, which shows deficits in these tests. Regarding the AD 
group, the mean total score obtained in the CAMCOG-R rated 
the cognitive impairment as mild/moderate, and is similar to 
those obtained by other researchers (Garre-Olmo, 2008; Heinik 
& Solomesch, 2007; Spies et al., 2010). 

Once the groups had been established, the aim of this study 
was to examine if attention and response inhibition tests were 

able to discriminate cognitively healthy aging against MCI or 
AD. With regard to d2, the work of Irle et al. (1987) differ-
entiates the implementation of d2 in patients with AD. Mean-
while, Gutzmann (1988) confirmed the abnormal performance 
in d2 test in subjects with AD and also observed an association 
between measures of this test and some parameters obtained in 
computer measures and clinical observations. 

We have administered this test to all groups and signifi-
cant differences were only found in TEF and CI index between 
the MCI and HC and between the HC and AD. Some studies 
have already pointed out that one of the possible neuropsy-
chological markers in AD is the attentional impairment, but it 
has also been suggested that not all types of attention suffer 
the same slope (Estevez-González et al., 2003). Selective and 
divided attention seem to be much more vulnerable, whereas 
sustained attention appears affected to a lesser extent, both in 
MCI and in AD. In our case, it has been observed that the d2 
concentration ratio is much higher in the HC group compared 
with the other groups, which seems to support the idea of   a cer-
tain deterioration of this type of attention. As for the TEF test, 
good selective attention is necessary for a good implementa-
tion, which inhibits the response to distracting stimuli yet atten-
tion is maintained to the target stimulus.  

In this test, MCI and AD groups have shown the lowest 
rates. Our results are in accordance with recent studies. Thus, 
it has been suggested that impaired attention may be a good 
marker to distinguish pathological aging (Ballesteros, Mayas & 
Reales, 2013). Taking into account the errors in the d2, both O 
and C, significant differences were not found between groups. 
Instead, the  HC group showed the lowest responses in O and 
C errors while the AD group showed the highest. Estevez-
González et al. (2003) administered a continuous performance 
test to 70 elderly people with subjective memory complaints, 
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Table 2
Mean and standard error of the different tests in each group. Two–way ANOVA and Tukey’s post-hoc test.

Test MCI AD HC P
d2
TEF (Total effectiveness) 127.0769±56.97 105.10 ±43.38 206.53±67.60 .004*//.001#

VAR (Variation index) 12.15±7.61 12.40±19.73 16.61±7.97 .597
CI (Concentration index) 16.38±28.66 1.30±17.04 56.38±39.39 .006*//.001#
O (Omission error) 34.84±33.91 39.60±20.39 31.00±26.75 .770
C (Commission error) 24.38±18.02 29.90±19.92 21.30±21.38 .590
Motor screening task (MOT) 
Reaction Time (ms) 1730.53±489.72 1608.30±609.36 1395.11±352.04 .241
Reaction Task (RTI)  
1 Circle (ms) 719.20±250.50 1251.27±608.41 709.36±215.82 .009*//.006#
5 Circle (ms) 930.07±419.95 1055.84±421.72 712.63±183.13 .071
Premature response (ms) .54± .68 1.10±1.10 .23±.43 .028#
Correct answers (ms) 19.63±3.20 19.20±1.98 19.61±1.50 .887
Stop Signal task (SST)
Reaction Times (ms)
Premature Response (ms)
Correct  answers (ms)

1257.87±343.36
2.45±3.04

163.00±7.54

1307.62±369.43
2.90±2.55

162.20±11.96

841.96±192.02
.46±.66

173.53±7.01

.006*//.003#
.039#

.018*//.013#

 Note. MCI: Mild cognitive impairment; AD: Alzheimer’s disease; HC: cognitively healthy controls. 
(*) Differences between MCI and HC group  p≤ .005. 
(#) Differences between AD and HC group p≤ .005. 
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observing that the subjects who developed AD after two years, 
committed more errors of O and C than correct answers (Table 
2). Therefore, these results tend to corroborate those of (López 
Pérez-Díaz, Calero & Navarro-Gonzalez, 2013) where atten-
tion seems to be a protective factor against cognitive decline 
in old age.

Moreover, attention can be evaluated by computerized 
tests. The advantage of this type of test is that it allows us to 
record response times in milliseconds.  Furthermore, there is 
also objective evidence, where the subjectivity of the evaluator 
has no influence (Aharonson, Halperin & Korczyn, 2007). Due 
to this Égerházi et al. (2007) showed that in all CANTAB mea-
sures of subjects with AD, they performed significantly worse 
than the group with MCI, and furhtermore the PAL test (paired 
associate learning) was the worst executed in both groups. 

We selected three tests of this battery (MOT, RTI and SST) 
and recorded the reaction time and the type of responses given 
in each trial. With regard to RT, the evidence of several psy-
chological experiments shows that most of the increased RT 
is due to an increase in the information processing time (Wel-
ford, 1977). In fact, Salthouse & Ferrer-Caja (2003) suggest 
that this processing speed is a robust predictor of age-related 
cognitive decline. Besides the previously mentioned informa-
tion, we must also take into account that during the aging pro-
cess, the chance of making mistakes increases, and so to avoid 
them, it seems that older people tend to monitor more closely 
their activities, preferring a slower but more accurate perfor-
mance (Morgan, 2004).  In this regard, analysing the response 
rates of SST and RTI in the CANTAB test, we can observe how 
the TCA is higher than the number of incorrect answers in all 
groups, which may support the idea suggested above: opt to 
spend more time responding in order to be more accurate.

The slowing of RT tends to be more pronounced when there 
is MCI and more in the case of AD. In our study, we found 
evidence of significant differences between the HC group with 
MCI and with AD in the reaction times of SST and RTI in the 
CANTAB test. On the other hand, in the RTI test with a single 
circle, which is also a test of simple RT, we have seen that the 
AD group has the highest RT, having differences with the MCI 
and HC (Table 2). 

In relation to the RTI test, Facal, Rodríguez, Juncos-
Rabadán, Manuel Caamaño & Sueiro (2009) found that reac-
tion times measured with this test do not seem to be good 
indicators for early diagnosis of MCI. In the RTI test, the results 
tend to show that the elderly, both with and without cognitive 
impairment, are usually slower in these tests, but the difference 
between groups is very pronounced when AD is compared with 
HC (Kolev, Falkenstein & Yordanova, 2006; Levinoff, Saumier 
& Chertkow, 2005). The results of this study confirm the idea 
that HC show lower RT compared with MCI or AD.  For that 
reason, this could be a good measure to take into account in the 
screening tests.  With regard to the SST test, we found no dif-
ferences between groups in the ability of inhibition, being more 

frequent in all groups the inhibition response to sound, than 
the response. Often, these inhibition and interference problems 
have been explained by more basic cognitive variables such as 
a decrease in processing speed (Salthouse, Toth, Hancock & 
Woodard, 1997), in fluid intelligence skills (Shilling, Chetwynd 
& Rabbit, 2002) or by few working memory resources (Lustig, 
May & Hasher, 2001).  

With these results it can be concluded that elderly patients 
with MCI and AD obtain lower rates of CO and TEF in the 
d2 test, compared with the HC group. In addition, the HC 
group committed the fewest errors in the d2 test, both O and 
C, although the differences between groups are not significant. 
Regarding computerized tests, RT in testing MOT, RTI and 
SST of the CANTAB, are higher in the group with MCI and 
AD than in the HC group, which suggests a slower processing 
speed in both groups.  On the other hand, in the three tests of the 
CANTAB, all groups made   more correct responses than errors.

The TEF and CI of d2 test are those that best discriminate 
between the HC and groups with cognitive impairments. How-
ever, due to the small sample size the results must be consid-
ered with caution. In this preliminary study, we showed the 
need to introduce tasks that evaluate basic cognitive processes 
in aged people, due to the high relevance of these processes for 
a good execution in other cognitive abilities such as episodic 
memory or executive functions. In future lines of research, it 
would be interesting to examine the benefits of including these 
basic processes in the test protocols, in addition to traditional 
memory tests.
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