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Abstract

Introduction: The Frontal Assessment Battery (FAB) is a for the assessment of executive functions. We investigated its validity and reliability and
proposed normative data in a representative sample of older adults. Method: 391 healthy elderly subjects and 93 Alzheimer’s disease (AD) patients
performed the FAB. Internal consistency, convergent correlations, ROC curve and logistic regression were used to assess its psychometric properties.
Results: We found good internal consistency, significant correlations with other tests and moderate accuracy (64%) for AD diagnosis. The use
of specific subtests increased diagnostic potential (75%). Normative data stratified by age and education were proposed. Conclusion: The FAB
showed adequate psychometric properties. The normative values stratified by age and education can improve its clinical use for neuropsychological
assessment.
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Resumo

Introdugao: A Bateria de Avaliacio Frontal (BAF) ¢ um teste de rastreio para o exame das fungées executivas. Investigou-se sua validade e fidedignidade
e propuseram-se dados normativos em uma amostra representativa de idosos. Método: 391 idosos sauddveis e 93 pacientes diagnosticados com doenca
de Alzheimer (DA) realizaram a FAB. Consisténcia interna, correlagoes convergentes, curva ROC e regressao logistica compuseram a avaliacao das
propriedades psicométricas do teste. Resultados: Foi encontrada boa consisténcia interna, correlagoes significativas com outros testes e acurdcia
moderada (64%) para o diagndstico de DA. O uso de subtestes especificos aumentou o potencial diagndstico (75%). Normatizagao estratificada por
idade e escolaridade foi proposta. Conclusao: A BAF apresentou propriedades psicométricas adequadas. Os valores normativos estratificados por idade
e escolaridade podem melhorar o uso desse instrumento no exame neuropsicoldgico.

Palavras-chave: Bateria de Avaliagio Frontal; normatizagio; propriedades psicométricas; doenga de Alzheimer.
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The Frontal Assessment Battery (FAB) consists
of six quick tests designed to assess frontal-executive
functions. It was proposed by Dubois, Slachevsky,
Litvan & Pillon (2000) as a short bedside cognitive
battery for patients with frontal lobe dysfunction.
Two Brazilian versions were proposed, one by
Beato, Nitrini, Formigoni & Caramelli (2007) with
preliminary data for the administration in healthy
elderly patients and subsequent norms (Beato et al.,
2012) and the other, slightly different, exposed in
a dissertation, in which the validity and normative

values of three screening tests including the FAB
were developed in a representative sample of a
Brazilian city (Moura, 2008).The test has been used
in different clinical populations that usually present
frontal lobe dysfunction, such as frontotemporal
dementia, Parkinson’s disease dementia, cortico-
basal  degeneration, progressive  supranuclear
palsy, and multiple system atrophy (Dubois et al.,
2000). Some studies have proposed its use for the
differential diagnosis of Alzheimer’s disease (AD)

from frontotemporal dementia and found good
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evidence of criterion validity (Slachevsky et al.,
2004); however, these findings were inconsistent
(Castiglione et al., 2008).

Executive impairments are a common finding
in mild AD (Baudic et al., 2006) and are usually
associated with pronounced episodic
impairment. Nagata et al. (2010), in a study using the
FAB in AD and mild cognitive impairment patients,
suggest that specific components of the battery (more
specifically, the Go, No go task) may be altered in AD.
This task demands the integration of basal ganglia
and prefrontal cortex, specially the anterior cingulate and
fronto-orbital circuits (Langenecker et al., 2007).
Nagata et al. (2010) argue that the hippocampal
atrophy of AD patients may secondarily disrupt the
connections of basal ganglia and the prefrontal cortex,
underlying the executive dysfunction observed in
some AD patients.

Based on a literature review performed in
Pubmed (with the terms “ Frontal Assessment Battery”
and “Brazil”) and Scielo (“Frontal Assessment
Battery” or “Bateria de Avaliacio Frontal”)
databases, the FAB has been used in different
contexts in Brazil (Table 1). After the exclusion of
review papers, case reports and studies published
in languages different from English or Portuguese,
the review showed that the test was applied in the
assessment of Parkinson’s and Huntington’s disease,
alcohol and cocaine users and other neurological
patients. Only four Brazilian studies found in this
review used the FAB in AD patients (Pedroso et al.,
2012; de Paula et al., 2012a; de Paula, Miranda,
Moraes & Malloy-Diniz, in press; de Paula &
Malloy-Diniz, 2013). Only two studies aimed at the
performance of healthy older adults in (Beato et al.,
2007; 2012). They found significant influences of
age and education on test performance in the first
study (2007); however, in a greater sample (2012),
only education was associated with FAB scores.
Also, no study assessed the role of the FAB in the
diagnosis of AD.

The objectives of this study were (1) analyze
the internal consistency, and the effects of age,
schooling and gender on FAB performance,
(2) provide normative data for Brazilian older adults
for the test in a representative sample; (3) investigate
the criterion validity of the FAB in diagnosing AD.
We hypothesize that the FAB will present good
internal consistency, a significant effect of age and
education on test scores and the test might be useful
for the diagnosis of AD.

memory
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Methods
Participants

Based on the Brazilian Census (IBGE, 2002),
the prevalence of elderly subjects in Belo Horizonte
(one of the largest cities of Brazil) is 9.14%. Using the
equation of Portney & Atkins (2000) for sample size and
establishing a confidence interval of 95% with maximum
error of 3%, the required sample for a representative
populational study was of 350 participants. For this study,
391 healthy older adults were assessed. The total sample
was divided into smaller groups based on age, schooling
and gender distribution according to Belo Horizonte
city demographic characteristics. The participants were
invited from community centers, churches, retired
people associations, local announcements or were
relatives of the clinical group participants. The exclusion
criteria were severe perceptual-motor deficits, presence
of neuropsychiatric disorders, history of alcohol or other
drug abuse, neurological damage, neurosurgery, severe
cardiac, hepatic or renal insufficiency, cardiac arrest in
the past five years, acute confusional status and non-
controlled diabetes or hypertension. These criteria were
investigated by a structured interview conducted in the
time of assessment.

For the AD group, 93 patients were invited
from a public secondary health care unit specialized
in gerontology. Diagnoses were performed by a
multidisciplinary board composed by at least one
geriatrician and one clinical neuropsychologist,
based on the DSM-IV (American Psychiatric
Association, 1994), NINCDS-ADRDA (McKhann
et al., 1984) and NINDS-AIREN (Romdn et al.,
1993) criteria. No AD patients presented history of
other neurological disorder or psychotic illness. All
AD patients followed their treatment plans, which
included taking anticholinesterase inhibitors, and
were free from typical or atypical antipsychotic drugs.

Statistical Analysis

The internal consistency of the FAB was
assessed by Cronbach’s Alpha. For this analysis, 18
variables of the FAB were used, three for each subtest.
The influence of age, education and gender on FAB
total score was assessed by a multiple linear regression
model. The model was built in SPSS 17.00 (SPSS
Inc., 2009) by the enter method. For each variable, the
unstandardized (f) and standardized (SP) coefhicients,

as well as the standard error (SE) and significance
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Table 1. Brazilian studies using the Frontal Assessment Battery

Study

Objective

Participants

Results

Cunha, Nicastri,
Gomes, Moino,

& Peluso (2004)

Beato, Nitrini,
Formigoni, &
Caramelli (2007)

Moura, &
Haase (2008)

Rodrigues
et al. (2009)

Dias et al. (2009)

Zago-Gomes
& Nakamura-
Palacios (2009)

Domingues,
Mendonga,
Laranjeira &
Nakamura-
Palacios (2009)

Cunha, Nicastri,
Andrade &
Bolla (2010)

Kummer, Cardoso,
& Teixeira (2009a)

Assess the performance
of crack-cocaine

users in the second
week of abstinence
Evaluate performance
of normal elderly

and test correlations
with age, schooling
and MMSE

Evaluate the
psychometric
properties of a memory
screening test in
Brazilian older adults.

Assess the validity of
the FAB for patients
with Huntington
Disease.

Assess the frontal lobe
function in patients of
Blepharospasm when
compared with patients
of hemifacial spasm.

Evaluate the frontal
lobe functions and
mental state in
patients with alcoholic
dependence.

Analyze the possible
association of FAB
total scores and blood
alcohol concentration
in drivers.

Evaluate cognitive
performance in
drug abusers.

Analyze the frequency
of suicidal ideation

in patients with
Parkinson’s disease.

15 crack-cocaine users

and 15 healthy adults

48 cognitively
intact elderly

350 healthy
elderly patients.

41 patients with
Huntington Disease
and 53 matched
controls

(age 1872 years)

22 Blepharospasm
patients (mean age
of 61.5 year) and

29 patients with
hemifacial spasm
(mean age 60.5 years)

170 patients with
alcoholism and 40
controls matched

by age (20-706).

389 drivers
(age 20-40).

30 patients with
cocaine use and 32
healthy controls.
(Mean age 27 years).
90 Parkinson’s disease
patients, 13 with
suicide ideation (mean
age of 51 years) and
77 without (mean

age of 57 years).

Significant differences in
FAB score (d=1.11)

Mean score of 13.0 (SD=2.3),
ranging from 7-18. Significant
correlations with Education

(0.366) and MMSE (0.458)

The FAB showed significant
correlations with the Three Words-
Three Shapes test (r=0.460, <0.05)

Significant differences in total score
(d=1.63). Influences of education
were found. The FAB shows good
internal consistency (>0.75), strong
correlations with MMSE scores and
moderate AUC when discriminating
clinical and control groups (0.840)

No differences in FAB total score.
The total score correlated negatively
with age (rho=-0.348) and positively
with educational level (tho=0.516)
and MMSE (rho=0.627).

Alcoholism patients had significant
lower scores than controls.

Drivers with alcohol blood
concentrations superior to the
cut off (0.06%) presented lower
scores than those below it.

Significant differences in FAB total
scores were found (d=1.05).

No differences in FAB total score
between the two groups. The test
did not show significance as a
predictor of suicide attempts.

Continues...
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Table 1. Continuation...

Study Objective Participants Results
Assess the performance : .
of low and high The group of higher education

Kummer et al.

(2009)

Kummer, Cardoso
& Teixeira (2009b)

Fontes et al. (2011)

Pedroso et al. (2012)

Beato et al. (2012)

de Paula et al.
(2012a)

de Paula & Malloy-
Diniz (2013)

de Paula, Miranda,
Moraes, & Malloy-
Diniz (in press)

educational non
demented Parkinson’s
disease patients on the
FAB and the influence of
depression on test scores.
Assess the frequency

of loss of libido and its
relation to neurological
symptoms, anxiety,
fatigue and cognition

in patients with
Parkinson’s disease.
Assess the cognitive
function of chronic
cannabis users.

Analyze the effects of
a program of physical
activity in executive
functioning, balance
and frequency of falls
in patients with AD.

Development of
population norms
for the Brazilian
version of the FAB.

Validate two versions of
the Tower of London
Test for diagnosing
mild AD and Mild

Cognitive Impairment.

Evaluate the ecological
validity of executive
functions and
episodic memory in
elderly patients.

Investigate what
cognitive constructs
underlie the

performance on the
Clock Drawing Test

82 Parkinson’s

disease patients

90 patients with
Parkinson’s disease
(mean age of 55 years)

107 abstinent
cannabis users and 44
matched controls.

21 patients with AD
(mean age 78.3 years)

275 healthy
older adults.

60 mild AD patients
and 60 Amnestic
Mild Cognitive

Impairment Patients

76 patients diagnosed
with AD and 42
patients diagnosed
with Mild Cognitive
Impairment.

57 normal older
adults, 53 amnestic
Mild Cognitive
Impairment

patients and 60
mild Alzheimer’s

disease patients.

performed better than the lower
education one (d=1.02). Correlations
with age (-0.388), education (0.591),
depressive symptoms (-0.260) and
MMSE (0.651) were found.

Lower scores on FAB were associated
with decreased interest in sex.

Poor performance of chronic

cannabis users when compared

with normal controls.

Participants of the physical activity
program had an increase on FAB

total score (Pretest mean = 9, posttest
mean = 14), while no effect was

seen in the control group. Positive
correlations of FAB with balance and
motor measures (r=-0.67 and r=-0.64).

Education was the only variable
correlated with FAB performance.

Significant correlations between
FAB and two versions of the Tower
of London (r=0.32 and r=0.46).
Differences were found between FAB
performance in Mild AD and Mild
Cognitive Impairment (d=0.83).
Multiple Domain Amnestic Mild
Cognitive Impairment performed
worse than Single Domain (d=1.14)
The FAB loaded on a component
(by factor analysis) related to
general executive functioning, and
predicted about 30% of variance

in Activities of Daily Living.

The FAB was the strongest cognitive
predictor of the Clock Drawing
Test performance. Normal aging
participants performed better than
amnestic Mild Cognitive Impairment
and those better than Alzheimer’s
disease patients on the FAB.

FAB: Frontal Assessment Battery; MMSE: Mini-Mental State Exam; AD: Alzheimer’s disease.
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were calculated. The correlation between Frontal
Assessment Battery (FAB) and the Mini-Mental State
Exam (MMSE) total score was performed by partial
correlations controlling for the socio-demographic
variables related to test performance.

For determining age and formal education
intervals for normative data, Receiver Operator
Characteristics (ROC) curve analysis was performed.
For each formal education year, a ROC curve was
calculated and compared to the other ones (e.g. 0x 1-15,
1 x (0 and 2—15) and so on). Based on Swets (1998)
guidelines for ROC curve power effects interpretation,
results were classified as weak (0.50—0.69), moderate
(0.70-0.89) and large (0.90-1.00). After this procedure,
the subgroups for normatization were defined when
the lower bound of the confidence interval (95%)
showed a moderate effect on ROC analysis. The same
procedure was performed for each age group. After the
subgroups (age versus education) definition, the 25, 50
and 75 percentiles were calculated.

For assessing FAB criterion related validity,
we studied the performance of 93 mild AD patients
and compared to 93 normal controls (NC) from
the normative data sample. The NC participants
were selected matching as much as possible the
demographic characteristics of AD patients. The AD
and NC comparison in age, education, MMSE, FAB
total score and specific battery components were
performed by Mann-Whitney tests, and effect sizes
estimated by the 7 statistic (r=Z/\n), where 0.1 is a
small effect, 0.3, a moderate effect and 0.5, a large
effect. Gender frequency was compared by chi-square
test. For the assessment of FAB criterion validity
for AD, two independent procedures were adopted.
First, ROC curve analysis was performed with FAB
total score. Sensitivity and specificity were calculated,
and the cutoff scores which offered the best balance
between these two variables were suggested. Secondly,
two binary logistic regression models were built.
The first had the FAB total score as a predictor of
group classification (controls versus AD). The second
model tested the contribution of specific subtests for
this purpose, and was built entering the six subtests.

Results

Considering the 18 FAB items (3 for each
component of the battery), the test presented
moderate to high internal consistency in the NC
(0.79) and AD group (0.87). The linear regression
model was significant (F(4,350)=56.760, p<0.001,

R?=0.325). Influences of Age (=-0.83, SB=-0.209,
SE=0.018, p<0.001) and Education (=0.351,
SP=0.351, SE=0.031, p<0.001) were significant,
but gender influence (B=-0.429, SP=-0.053,
SE=0.366, p=0.242) was not. The FAB total score
correlated with the MMSE (r=0.675, p<0.001). After
discounting effects of age and education (using partial
correlations), the two cognitive measures still showed
a moderate association (r=0.508, p<0.001).

The normatization sample mean age and
education were 72.50 (SD=8.28, 60-99) and 6.51
(SD=4.86, 0-18), respectively. There were more female
than male participants (19 versus 81%). By means of
ROC analysis, four education and two age groups were
defined for normative data: illiterate, low education
(1-2 years), medium education (3—14 years) and high
education (>14 years). Considering age, the sample was
divided into two groups: 6079 years and 80 or more
years. FAB total score 25, 50 and 75 percentiles were
then defined for each combined (age versus education)
group (Table 2). Results below the equivalent score of
the 25 percentile may be considered of clinical relevance.

Table 2. Normative values for the FAB in older adults.

Age group

60-79 80+

Illiterate n=30 n=18
Mean (SD) 8.06 (2.59) 7.00 (2.21)

25 Pec. 7.00 5.00

50 Pc. 9.00 7.00

75 Pc. 10.00 8.00

Low n=19 n=18
education Mean (SD) 11.00 (2.79) 9.18 (2.93)

(1-2 years) 25 Pc. 10.00 7.00

50 Pc. 10.00 10.00

75 Pc. 13.00 12.00

Moderate n=200 n=54
education Mean (SD) 12.75 (3.38) 10.28 (3.69)

(3-14 years) 25 Pc. 11.00 8.00

50 Pc. 13.00 12.00

75 Pc. 15.00 13.00

High n=32 n=20
education Mean (SD) 15.50 (2.00) 16.75 (2.59)

(>14 years) 25 Pc. 14.00 11.00

50 Pc. 16.00 15.00

75 Pc. 17.00 16.00

FAB: Frontal Assessment Battery; SD: standard deviation;

Pc.: percentile.
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Table 3. Comparisons between Healthy Controls and mild Alzheimer’ disease patients

Sociodemographic and Controls Mild AD Group comparisons
cognitive variables Median SE Median SE MW Z r
Age 76 0.61 75 0.69 3715.00 -1.66 -0.12
Formal education 4 0.30 4 0.36 4698.00 1.03 -0.08
MMSE 25 0.37 21 0.41 2336.00 -5.43%* -0.40
FAB — Total Score 11 0.29 9 0.33 1650.00 -4.58** -0.34
Similarities 2 0.11 1 0.12 3589.50 -2.07* -0.15
Verbal fluency 2 0.10 2 0.09 4788.00 1.34 -0.10
Motor sequence 2 0.10 1 0.09 2390.00 -5.68** -0.42
Conflicting instructions 2 0.11 1 0.13 2703.00 -4.60** -0.34
Go, No go 1 0.11 0 0.10 3735.50 -1.74 -0.13
Prehension behavior 3 0.00 3 0.03 4185.00 -1.74 -0.13

AD: Alzheimer’s disease; SE: standard error; MMSE: Mini-Mental State Exam; FAB: Frontal Assessment Battery; *p<0.05; **p<0.001.
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Figure 1. ROC Curve discriminating normal aging and
Mild Alzheimer’s disease with the Frontal Assessment
Battery (FAB) and the Mini-Mental State Exam (MMSE)

The NC and AD comparisons indicate no
differences in age, formal education or proportion
between men and women (all p>0.05). In cognitive
performance (results on Table 3), differences were
found in the MMSE, FAB total score and the subtests
Similarities, Motor Sequence, Conflicting Instructions
and Prehension Behavior, with moderate effect sizes
for these comparisons except for Similarities, which
showed a small effect.

ROC curve analysis is shown on Figure 1. The
area under the curve of the FAB was 0.70, very similar
to the MMSE on this population (0.73). The cutoff
9(case)/10(non-case) showed the best ratio between

| FAB as Screening for Executive Dysfunction in Older Adults

sensitivity (0.720) and specificity (0.61). The area can
be considered moderate.

The first Binary Logistic Regression model,
containing FAB total score was significant (?=19.96,
p<0.001, R?=0.14), and improved participants
classification from chance (50%) to 64%. The
regression coefficient () was -0.223, x?=17.43,
p<0.001. A second model tested the contribution of
specific subtests for participants’ classification. The
second model was significant (x*=57.57, p<0.001.
R?=0.35) and improved participants’ classification to
75%. The subtests Verbal Fluency (?=7.94, $=0.575,
p=0.005), Motor Sequence (x*=18.99, $=-0.804,
p<0.001) and Conflicting Instructions (%*=9.83,
B=-0.497, p=0.002) were significant and the other
three subtests were not (all p>0.05). When the
two models were compared, the use of only three
FAB subtests improved the classification in 11%,
compared to the total score, being a more accurate
model (p<0.001). These results suggest a more specific
pattern of impairment for AD patients.

Discussion

FAB total score was significantly affected
by age and formal education, but not by gender.
The influence of education on test performance
was particularly relevant. On this normatization
sample, the 50 percentile of illiterate and low
educated groups is below the usually adopted cut
off score for frontal lobe dysfunction of 10/11
(case/non case) (Kim et al., 2010). The effect of
education on test performance is a relevant factor
for clinical use and was found in two previous
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Brazilian studies using the FAB (Beato et al., 2007;
2012). The normative study conducted by Beato
et al. (2012) stratified FAB performance on four
groups based on education: 1-3, 4-7, 8-11 and
12 or more years, but had no age stratification, a
different pattern than the one found in our study.
However, differences in participants’ characteristics
may have contributed for the discrepancies, since
Beato et al. (2012) studied younger participants
(starting at 44 years) and did not assess illiterate
people. Our normative data in this sense are
complementary to those previously published
and the stratification of the groups by the age
variable may contribute for the neuropsychological
assessment, since executive/frontal lobe functions
show a more pronounced decline after the seventy
years (Salthouse, 2012).

Considering the criterion validity aspects of the
FAB, our study shows that, besidessignificantdifferences
have been found between healthy older adults and the
AD group in the FAB total score, specific subtests are
more accurate for a differential diagnosis. Considering
a screening neuropsychological test, the 11% difference
on accuracy obtained by the three significant subtests
for detection of AD is an important finding. The
results suggest a more specific pattern of executive/
frontal functions impairment by these patients. Verbal
Fluency tests are commonly impaired in AD patients,
even in the mild stage of the dementia, as suggested
by a meta-analysis about this issue (Henry, Crawford
& Phillips, 2004). Usually, semantic aspects of Verbal
Fluency are more impaired in this population when
compared to phonemic aspects, which may explain
the moderate effect sizes when the two groups were
compared in our study (Henry, Crawford, & Phillips,
2004). The motor sequence component of the FAB
was firstly designed by Luria (1962) for the detection
of frontal lobe dysfunction, based on his experience
with frontal lesion patients. Studies of functional
neuroimaging associate the frontal (more related to
the execution and monitoring of the sequence) and
parietal (related to the motor planning) lobes with test
execution (Umetsu et al., 2002), and cortical atrophy
and glucose hypometabolism in these areas are a
common finding in AD, according to a meta-analysis
of neuroimage studies (Schroeter, Stein, Maslowski, &
Neumann 2009), which may contribute for the motor
sequence subtest role on differential diagnosis. Finally,
the third subtest which significantly contributed
for the differential diagnosis of normal aging and

AD was the Conflict Instructions test, designed to
assess selective attention, a concept very close to the
definition of inhibitory control (Posner & Rothbart,
2007). This cognitive process involves the inhibition of
a prominent, intuitive and automatic cognitive process
in favor of a more controlled one. This might be an
earlier marker of cognitive dysfunction in AD, even
in its prodromal states (Balota et al., 2010; de Paula
etal., 2011; 2012a; 2012b) and is closely related to the
anterior cingulated cortex activity (Hayward, Goodwin
& Harmer, 2004), an area which is also affected by AD
pathology in its earlier stages (Schroeter et al., 2009).

The accuracy of the FAB for diagnosing
AD was only moderate in the present study. The
FAB is usually associated with general measures of
cognitive functioning, such as the Dementia Rating
Scale (Dubois et al., 2000) and the MMSE (Beato
et al., 2007), with moderate or large effect sizes.
The cognitive impairment in mild AD is usually
not very pronounced, and is more expressive on
episodic memory deficits, which may explain the
moderate accuracy of the FAB alone in diagnosing
AD. However, as an executive/frontal lobe measure,
it may contribute to establish the cognitive profile of
a suspected AD patient.

The executive functions impairment in AD
patients is usually less intense than the one found in
patients with more pronounced frontal lobe damage,
such as frontotemporal dementia, focal brain lesions
and subcortical dementias (Liscic, Storandt, Cairns &
Morris, 2007; Boban, Malojcic, Mimica, Vukovic
& Zrilic, 2012; Yoon et al., 2013; Saur et al., 2012).
Since the FAB is a screening test, its accuracy for
detecting executive impairment in AD patients may be
limited, and that evaluation should be complemented
with neuropsychological tests designed for the
assessment of more specific components of executive
functioning, such as inhibitory control (Balota et al.,
2010; de Paulaetal., 2012b), planning (de Paula et al.,
2012a), cognitive shifting (Hamdan, & Hamdan,
2009), decision making (Malloy-Diniz et al., 2008),
working memory (Wood, Carvalho, Neves & Haase,
2001) and ecological executive performance (Pereira,
Oliveira, Diniz, Forlenza & Yassuda, 2012).

Conclusion
The Brazilian elderly population is composed

by a large portion of illiterate people. Those with
only few years of formal education (1 to 4) are
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usually classified as functional illiterate (they can
sign their own name but cannot fully read and
comprehend a simple text). In the past years, some
effort has been done for improving the assessment
of executive functions in this population, using
neuropsychological tests less influenced by formal
education (de Paula et al., 2011; 2012a; 2012b)
or improving normative data for more traditional
tests (Machado et al., 2009; Beato et al., 2012). The
current study, adopting a populational representative
methodology and including older adults with very
low or even non-formal education, may contribute
for this issue, establishing normative values for the
FAB and testing its criterion related validity for AD.
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