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Frontal assessment battery in a Brazilian
sample of healthy controls: normative data

Bateria de avaliacao frontal em uma amostra brasileira de controles saudaveis:
dados normativos

Rogério Beato', Viviane Amaral Carvalho’, Henrique Cerqueira Guimardes’, Vitor Tumas?,
Carolina Pinto Souza?, Guiomar Nascimento de Oliveira?, Paulo Caramelli’

ABSTRACT

Objective: To show data on the performance of healthy subjects in the Frontal Assessment Battery (FAB), correlating with gender, age, educa-
tion, and scores in the Mini-Mental State Examination (MMSE). Methods: Two hundred and seventy-five healthy individuals with mean age
of 66.4+10.6 years-old were evaluated. Mean total FAB scores were established according to the educational level. Results: Mean total FAB
scores according to the educational level were 10.9+2.3, for one to three years; 12.8+2.7, for four to seven years; 13.8+2.2, for eight to 11 years;
and 15.3+2.3, for 12 or more years. Total FAB scores correlated significantly with education (r=0.47; p<0.0001) and MMSE scores (r=0.39;
p<0.0001). No correlation emerged between FAB scores, age, and gender. Conclusion: In this group of healthy subjects, the Brazilian version
of the FAB proved to be influenced by the education level, but not by age and gender.
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RESUMO

Objetivo: Avaliar o desempenho de individuos brasileiros saudaveis na Bateria de Avaliagao Frontal (FAB) correlacionado com género, idade,
educacéao e escores do Exame do Mini-Mental (MMSE). Métodos: Foram avaliados 275 controles saudaveis com média de idade de 66,4+10,6
anos. Os escores médios foram estabelecidos de acordo com o nivel educacional. Resultados: Os escores médios da FAB em relacao ao nivel
educacional foram 10,9+2,3 para um a trés anos; 12,8+2,7 para quatro a sete anos; 13,8+2,2 para oito a 11 anos e 15,3+2,3 para 12 ou mais
anos. Os escores totais da FAB se correlacionaram significativamente com o nivel educacional (r=0,47; p<0,0001) e com os escores do MMSE
(r=0,39; p<0,0001). Nao foram observadas correlacoes significativas entre os escores da FA, o género e a idade. Conclusdo: Na presente
amostra, a versao brasileira da FAB sofreu influéncia do nivel de escolaridade, mas nao da idade e do género.

Palavras-Chave: lobo frontal, cortex pré-frontal, cognicao, envelhecimento, testes neuropsicologicos.

Executive functions are mental processes involved in
the generation of goal-directed behaviors, which may be ex-
pressed through mental or motor acts. They are considered to
control formulation, planning, carrying out, and effective per-
formance of goal-oriented actions. Executive functions are
frequently impaired after frontal lobe or basal ganglia dam-
age, and their evaluation is performed with time-consuming
neuropsychological tests'.

The Frontal Assessment Battery (FAB) has been proposed
as a brief diagnostic tool to be used at bedside in cases of dys-
executive syndrome? It can be performed in approximately

ten minutes. Since its publication, the FAB has been large-
ly used in several groups of patients, such as Alzheimer’s
disease®, frontotemporal dementia?, Parkinson’s disease®,
Huntington’s disease®, and other conditions’.

The capacity of the FAB to evaluate executive functions
has been shown in two studies, where FAB scores were cor-
related with other measures of executive functions, such as
phonemic and semantic verbal fluency, number of persever-
ative errors in the Wisconsin Card Sorting Test, and time
to complete the A and B parts of the Trail Making Test*®.
Additionally, performance on the FAB correlates inversely

Departamento de Clinica Médica da Faculdade de Medicina da Universidade Federal de Minas Gerais, Belo Horizonte MG, Brazil.

" Grupo de Pesquisa em Neurologia Cognitiva e do Comportamento, Departamento de Clinica Médica da Faculdade de Medicina da Universidade Federal de

Minas Gerais, Belo Horizonte MG, Brazil;

> Departamento de Neurociéncias e Ciéncias do Comportamento da Faculdade de Medicina de Ribeirdo Preto da Universidade de Sao Paulo, Ribeirao Preto

SP, Brazil.

Correspondence: Paulo Caramelli; Avenida Professor Alfredo Balena 190 / Sala 246;30130-100 Belo Horizonte MG - Brasil; E-mail: caramelli@ufmg.br

Conflict of interest: There is no conflict of interest to declare.

Received 30 October 2011; Received in final form 23 November 2011; Accepted 30 November 2011

278



with hypoperfusion in medial and dorsolateral frontal cor-
tex, in patients with behavioral variant of frontotemporal
degeneration®.

Recently, normative FAB scores for Portuguese subjects
have been proposed. The authors evaluated 122 healthy con-
trols using an adapted version of the Brazilian one of the
FAB®.

The aim of the present study was to evaluate the perfor-
mance of a Brazilian sample of healthy controls on the FAB,
correlating their scores to age, gender, schooling and those
from the Mini-Mental State Examination (MMSE), as well as
to present scores according to the educational level.

METHODS

We cognitively evaluated healthy volunteers recruited
from the community and caregivers or relatives of patients
evaluated at the Behavioral and Cognitive Neurology Unit
of the Faculty of Medicine of Federal University of Minas
Gerais and at the Movement Disorders and Behavioral
Neurology Unit of the Faculty of Medicine of the University
of Sdo Paulo at Ribeirdo Preto. Participants had no his-
tory of neurological or psychiatric disorders, they were
not depressed at the time of the evaluation and were not
taking benzodiazepines, antidepressants, antipsychot-
ics, or other medications able to influence their cognitive
performances.

Allparticipants were submitted to the MMSE, the Brazilian
version of the FAB and the Cornell Scale of Depression (CSD)
or the Geriatric Depression Scale (GDS)*'% Performance in
the MMSE, adjusted to the educational level, had to be great-
er than or equal to 21 for one to three years of schooling,
greater than or equal to 24 for four to seven years and greater
than or equal to 26 for individuals with eight or more years of
schooling’. Score on the CSD had to be less than or equal to
seven points and on GDS, lower than five in order to rule out
depression'"%.

The FAB consists of six subtests: similarities, lexical flu-
ency (letter s), motor series, conflicting instructions, go / no-
go, and prehension behavior. The maximum score for each
subtest is three points (with higher scores indicating better
performance) and the total score of test is calculated by add-
ing the scores of the six subtests (maximum score=18).

We stratified our sample into four groups, according to
years of education (one to three years; four to seven years;
eight-11 years; 12 or more years). The total scores of the FAB
were correlated to age, gender, educational level, and the
scores of the MMSE. In addition, each subtest was also cor-
related to age and education. Spearman correlation coeffi-
cients were calculated between the different variables. Mean
total scores of the battery were established according to the
educational level. Statistical significance was defined as p-
values <0.01. Statistical analysis was performed using the
SPSS software 19.

The studywas approved by the Research Ethics Committee
of the Federal University of Minas Gerais and the one of the
University of Sdo Paulo at Ribeirdo Preto. All participants
signed the approved written informed consent.

RESULTS

We evaluated 275 individuals (163 female and 112 male),
aged 66.4x10.6 years-old (range: 44 to 91 years-old), with
mean educational level of 8.9+5.1 years (range: 1 to 24 years).
The average time for administration of the FAB was ten min-
utes. The mean total FAB score was 13.6+2.7, ranging from
5 to 18. The mean MMSE scorexstandard deviation was
27.1+1.7. Mean total FAB scores, according to educational
level, are presented in Table 1.

While the total FAB scores correlated significantly
with the educational level (r=0.44, p<0.0001), no signifi-
cant correlation was found between either gender (r=0.09;
p=0.13) or age (r=-0.13; p=0.03). FAB sub items analysis
showed that most of them correlated with educational
levels (Table 2). Palmar prehension behavior did not cor-
relate with any variable analyzed (Table 2). Indeed, the
multivariate variance analysis showed that the only socio-
demographic variable that influenced significantly all FAB
scores was years of formal education (SS=347.2; MS=115.8;
F=20.1; p<0.001).

Total FAB scores also correlated significantly with MMSE
(r=0.40; p<0.0001). When analyzing FAB and MMSE scores
in different groups of schooling, the strongest correlation
was found in the group with one to three years of education
(r=0.54; p=0.008), while the weakest correlation emerged in
the group with 12 or more years (r=0.09; p=0.45).

Table 1. Summary statistics of the FAB total scores according to educational level.

Educational level n Mean (SD) Range 25t centile 50t centile 75 centile
1to3years 23 10.9 (2.3) 7.0-16.0 9.0 11.0 13.0
4to7 years 104 12.8(2.7) 5.0-18.0 11.0 13.0 15.0
8to 11 years 74 13.8(2.2) 9.0-18.0 12.0 14.0 15.0
12 or more years 74 15.3(2.3) 9.0-18.0 14.0 16.0 17.0
Total 275 13.6 (2.7) 5.0-18.0 12.0 14.0 16.0

FAB: Frontal Assessment Battery.
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DISCUSSION

In this study, the FAB was administered to a group of 275
healthy subjects, with no signs of cognitive impairment or
depression. The test was administered easily and rapidly.

Performance on the FAB was influenced by education,
particularly the subtests “Similarities”, “Lexical fluency”
and “Conflicting Instructions”. As described before, these
items are influenced by schooling'!*. We did not observe a
correlation between the subtest “Motor series” and educa-
tion, which has been previously described®. This discrep-
ancy may have occurred due to the inclusion of illiterates
in this other study, most of whom had great difficulties in
performing the task.

We have found a significant association between the per-
formance on the FAB and on the MMSE, in contrast to pre-
vious results®. Since the MMSE does not formally evaluate
executive functions, these results might be considered unex-
pected. However, this association was strong in the group of
subjects with less formal education and it tended to weaken
in the groups with more schooling. We might speculate that
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