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Normative data for middle-aged Brazilians in
Verbal Fluency (animals and FAS), Trail Making
Test (TMT) and Clock Drawing Test (CDT)
Guilherme Almeida Carvalho1 , Paulo Caramelli2
ABSTRACT. Normative studies of neuropsychological tests were performed in Brazil in recent years. However, additional

data are needed because of the heterogeneity of education of the Brazilian population. Objective: The present study
provides normative data of executive function tests for middle-aged Brazilians and investigates the influence of age,
sex, education and intelligence quotient (IQ) on performance in these tests. Methods: A total of 120 healthy staff
and caregivers from a hospital were randomly selected and submitted to Fluency – animals and FAS, Trail Making
Test (TMT) and Clock Drawing Test (CDT). They were divided into six groups of 20: two groups for age (45-54 and
55-64 years) and three groups for years of schooling (4-7; 8-11; 12+ years). Results: Normative data are presented
in mean values and percentiles. Education influenced differences in the tests, except the CDT. Post hoc analyses
revealed differences between the three educational levels on the TMT and FAS. Age differences emerged on the
TMT and fluency letter F. Moderate correlation was found between schooling and results on TMT and Fluency. The
correlations for IQ were similar. Conclusion: This study provides normative data for middle-aged Brazilians with four
or more years of schooling in frequently used cognitive tests to assess executive functions. The results confirm the
strong influence of education, even in the comparison between middle and higher levels.
Key words: neuropsychological tests, education, Brazil, reference standards, middle aged.
DADOS NORMATIVOS PARA BRASILEIROS DE MEIA-IDADE EM FLUÊNCIA VERBAL (ANIMAIS E FAS), TESTE DE TRILHAS
(TT) E TESTE DO DESENHO DO RELÓGIO (TDR)
RESUMO. Estudos normativos de testes neuropsicológicos têm sido realizados no Brasil nos últimos anos. Entretanto,

devido à heterogeneidade da educação da população brasileira, dados adicionais são necessários. Objetivo: O
presente estudo fornece dados normativos de testes de funções executivas para brasileiros de meia-idade e investiga a
influência da idade, sexo, educação e quociente de inteligência (QI) sobre o desempenho nestes testes. Métodos: Um
total de 120 profissionais e cuidadores saudáveis de um hospital, selecionados aleatoriamente, foram submetidos aos
testes de Fluência – animais e FAS – Teste de Trilhas (TT) e Teste do Desenho do Relógio (TDR). Foram divididos em
seis grupos de 20, sendo dois por idade (45-54; 55-64) e três por anos de estudo (4-7; 8-11; 12+ anos). Resultados:
Dados normativos são apresentados em médias e percentis. A educação influenciou as diferenças nos testes, exceto
no TDR. Análises post-hoc evidenciaram diferenças entre os três níveis educacionais em TT e FAS. Surgiram diferenças
por idade no TT e Fluência – letra F. Foi encontrada correlação moderada entre escolaridade e resultados do TT e
Fluência. As correlações para QI foram semelhantes. Conclusão: O estudo fornece dados normativos para brasileiros
de meia-idade, com quatro ou mais anos de escolaridade, em testes cognitivos frequentemente utilizados para
avaliação de funções executivas. Os resultados confirmam a forte influência da educação, mesmo na comparação
entre os níveis médio e superior.
Palavras-chave: testes neuropsicológicos, educação, Brasil, normas, meia-idade.
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C

ognitive tests are essential tools in the neuropsychological assessment process. Although many normative studies were performed in Brazil in recent years, new
efforts are necessary.1 Normative studies are generally
expensive and require considerable logistical efforts.2
It is difficult to perform studies using large samples.
Therefore, normative studies are important, even if these
studies are not original for that population. This need is
greater when we consider the size and educational heterogeneity of the Brazilian population. In the 2015 Brazilian demographic census, 42.3% of people aged over 25
years had eight or less years of schooling.3 Most normative studies worldwide, and some in Brazil, are performed
using participants with 11 or more years of schooling.
Neuropsychological assessment is a comprehensive process involving more than the interpretation of
patients’ tests scores compared to the norms for the
population. However, normative data make great differences in some cases, and in these cases, there is some
risk in comparing a patient with a low educational level
with others with higher levels of schooling. For example, it is possible to achieve false positive results in the
investigation of cognitive impairment or dementia. The
implications of this type of mistake may have serious
consequences.4,5
Mitrushina et al.2 performed a comprehensive review
and showed that age and educational level were the
main factors in the variability of test results in healthy
populations. Although this provided strong evidence,
these authors highlight the importance of specific data
for each population. They also discuss the importance of
analyzing the factors related to current cognitive ability
as an influence on neuropsychological test results. In
this sense, the intelligence quotient (IQ) may provide
this type of information.
Most of the studies were conducted with elderly populations because of the greater incidence of dementia in
this stage of life. However, there are many neurological
or psychiatric disorders that emerge in middle-aged populations,6 and cognitive changes across the life cycle are
a slow process that may begin in the second and third
decades.7 Therefore, it is important to have references of
the cognitive profiles of middle-aged adults to identify
signs of pathological cognitive loss in this age group.
In order to contribute to clinical practice, commonly
used cognitive tests were chosen in the present study.
These tests are often used because of their utility to
assess executive functions in clinical settings. Besides,
several studies aiming to evaluate the cognitive profile
of adults and elderly people include some of these tests
in their battery.8-11

Fluency tests are widely used because of their sensitivity for executive functions,12 detection of dementia,13 and fast application. Among the studies in Brazil
to obtain normative data for the “animal” class, some
studies were directed to the elderly population.11,13,14
Another study included a very large adult age range of
15 and 64 years.15 The cutoffs ranged from 9 to 13 primarily depending on education level.
One study of phonemic fluency (FAS) in Brazil was
designed to verify the influence of education and age
on test results and included an elderly sample.16 Education was the principal influence in these results. Another
study investigated the age effect17 in a sample with 10
years or more of schooling.
The Trail Making Test (TMT) is one of the most
widely used tests worldwide,18 and it demonstrates
accuracy in the detection of signs of neuropsychological sequelae of brain lesions.19 The cognitive abilities
required to perform the test are visual search, motor/
perceptual speed, speed of processing and general intelligence. Executive functions are more demanding in part
B of the test.20 There are few normative studies for neuropsychological tests in general. However, TMT has a
larger number of studies because of its popularity.2
In Brazil, Campanholo et al.21 performed a normative
study using a large and representative sample from different Brazilian regions. However, Mitrushina et al.2 demonstrated great variability in scores between normative
studies for this test. Therefore, it is important to have
references for different population profiles. Other studies22,23 confirmed the strong influence of age and education on results, also contributing to normative data.
The Clock Drawing Test (CDT) is an important
non-linguistic tool for dementia screening.7 Pinto and
Peters24 performed an extensive review and concluded
that the CDT was more reliable for the evaluation of
moderate or severe dementia. Leung et al.25 showed that
the test fits better with intermediate levels of education. One Brazilian study in an elderly population also
suggested caution in the use of this test for the screening of dementia in people with less than four years of
schooling.26
The short review above demonstrates that there are
more references in Brazil for these tests published in the
last years. However, new studies are relevant because
of the strong influence of cultural factors on cognition.
Therefore, the present study aims to provide normative
data for middle-aged Brazilians in Fluency tests (animals
and FAS), Trail Making Test and Clock Drawing Test and
to investigate the influence of age, sex, education and
IQ on the results.
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METHODS
Study design: observational, cross-sectional
• Setting: The Hospital Sarah and Universidade
Federal de Minas Gerais – UFMG ethics committees
approved the study. Data collection was conducted at the
Hospital Sarah in Belo Horizonte (MG), Brazil between
May 2015 and October 2016. The first author performed
all of the evaluations. The tests were administered in an
appropriate and quiet room that lacked external stimuli.
The researcher had extensive experience in the application of cognitive tests.
• Participants: Middle-aged Brazilians, between 45
and 64 years, with at least four years of schooling, were
invited to participate in the study. Individuals with
neurological and psychiatric disorders, whose symptoms could cause cognitive impairment at the time of
the tests, and subjects with hearing or visual impairment, were excluded. We also excluded individuals who
reported the use of psychoactive drugs within three
weeks prior to the administration of the tests. Subjects
who reported alcohol dependence or were using illicit
drugs were also excluded.
The Mini-Mental Sate Examination (MMSE)27 was
used as the study entry criteria. Individuals below
the established education-adjusted cutoff points were
excluded (24 for 4 to 7 years of schooling and 26 for 8
or more years).28,29
To preserve anonymity, participants were given an
identifier (e.g., P1, P2). Only the author responsible for
the procedures had access to the names.
• Variables: Dependent variables were the neuropsychological tests scores, and independent variables were
years of schooling, age, sex and IQ.
• Sample: The sample was selected from the two populations of the hospital cited above: hospital staff and
inpatients’ relatives and caregivers. The final sample was
comprised of 120 adults divided into two age groups (4554 and 55-64 years). Each age group was divided into
three groups by schooling (4-7, 8-11 and 12+ years of
schooling). The groups were divided equally using the
two criteria into six groups with 20 participants each. The
staff population was invited from a random list. The relatives and caregivers were selected weekly from the inpatient list. We established that even numbers on the list
would be called initially in order to preserve randomness.

Procedures

• Invitation: The objective of the study was explained
in general terms at this time. Interviews for subjects
who agreed were scheduled generally within one week.
16
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• Interview: After signing the consent form, a semistructured interview was performed. A history of possible neurological and psychiatric illnesses, health conditions, medications in use, possible history of alcohol
and drug use, auditory and visual acuity, school history
and income were collected. For schooling, the Brazilian law that was valid until 2006 was taken into consideration, which was when most of the participants
attended school. We considered four years of schooling
for participants who declared to have completed the
primary course (near elementary school in the United
States), eight years for subjects who completed the
first grade (like junior high school) and 11 years for the
second grade (like high school). Twelve years of study
were considered for subjects who completed one year
of college.
MMSE27 and Mini-International Neuropsychiatry
Interview (MINI)30,31 were performed after the interview. MINI is a structured interview designed to provide
a better characterization of psychiatry disorders according to DSM-IV criteria. Diagnostic modules A (Major
Depressive Disorder), J (Alcohol dependence) and O
(Generalized anxiety Disorder) were used to exclude the
most frequent psychiatric disorders.
Wechsler Abbreviated Scale of Intelligence (WASI)
and neuropsychological tests application

For the participants who satisfied the selection criteria,
another session was scheduled for the application of the
WASI and neuropsychological tests. WASI was used as
an intelligence measure, which was one of the independent variables proposed in the study.32 The version with
two subtests (Vocabulary and Matrix Reasoning) was
chosen.
Neuropsychological tests

• Trail Making Test: This task consists of connecting circles numbered 1 to 25 in part A (TMT-A) and
numbers and letters in part B (TMT-B) in alternating
sequences (e.g., 1-A-2-B-3...). The instructions from
Strauss et al.7 were used, and the spatial distribution
was like Santos.33 The letter K was not present in the
alphabet in Brazil when most of the participants were
in school. Therefore, a form without K was used, but the
25 circles were preserved up to the letter M. Information
on the lack of the letter K was added on instructions.
In general, we allowed 180 seconds to complete
part A and 300 seconds to complete part B. The criteria to interrupt the task were exceeding the maximum
time or making more than five mistakes. We registered
301 seconds for subjects who exceeded the time or
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did not complete the task in part B. The time in seconds and ratio of part B to part A were used as scores
(TMT-B/A).
• Fluency tests: The animal category was used for the
semantic test (FL ANIM), and the letters F (FL F), A
(FL A) and S (FL S) were used for the phonemic test.
The instructions for semantic fluency were described
in Brucki et al.15 The participants said as many animal
as possible in one minute. Any kind of real animal was
accepted. For phonemic fluency, the reference was the
instructions suggested by Machado et al.,16 with one
minute for each letter. Proper nouns, such as names of
peoples, cities or countries, were not accepted, neither
was the same word with a different suffix. The score was
the number of words generated in a given time and the
sum of the three letters (FL FAS).
• Clock drawing test (CDT): The instructions for the
free-drawing version were described in Strauss, Sherman and Spreen (2006).7 A sheet of A4 paper was displayed in an upright position, and the participants were
asked to draw the face of a watch in a large size and
place all of the numbers. They were then prompted to set
the time to 10 after 11. The scoring system proposed by
Sunderland was used for interpretation, and the scores
ranged from 0 to 10.7
Statistical analysis

The Shapiro-Wilk test was used to verify the hypothesis
of frequency distribution normality.
Regarding education, in which three groups were
compared, the ANOVA test was chosen for normal distribution and Kruskal-Wallis (K-W) for non-normal
distribution values. Post hoc analyses were performed
using the Least Significance Difference (LSD) test. The
Mann-Whitney (M-W) test was used for the KruskalWallis test, with Bonferroni correction for p-values. In
paired comparisons, which were used to analyze sex and
age, Student’s t-test or the Mann-Whitney test were
used, according to the frequency distribution.
Age, years of schooling and IQ were also analyzed as
continuous variables. Spearman’s rank correlation coefficient (rs) between test results and the above variables
was used. To interpret the correlations, the classification
suggested by Siqueira and Tibúrcio34 was followed: 0 to
0.4, weak; 0.4 to 0.7, moderate; and 0.7 to 1.0, strong.
The same graduation applied to negative values.
All analyses were performed using the statistical
software SPSS, version 20.0. The level of significance
considered was p<0.05. In the cases in which Bonferroni’s correction was performed, p<0.017 was considered significant.

RESULTS
Participants

Overall, 153 individuals were invited to participate.
There were 13 non-respondents and 18 exclusions:
12 due to the use of medications with potential negative cognitive effects; one for neurological disease; one
was outside the age group; and four failed to meet the
diagnostic criteria of the MINI interview. From the
122 participants included, two gave up during the third
stage, which was related to the application of neuropsychological tests. Table 1 shows the general characterization of the sample.
Normative data

The results in neuropsychological tests, except the
CDT, are shown in Tables 2 and 3, in means, standard
deviations and percentiles. Part of the results did not
have a normal distribution, and the use of percentile
(P) was recommended, with P10 being indicative of
impairment.2
In the case of the CDT, eight of the 120 participants obtained a score of 7, and one obtained a score
of 6. These scores were similarly distributed among the
school levels: three at the basic level; four at the intermediate level; and two at the higher level. From the total
number of participants, 82% scored 10.
Education

The result analyses between groups showed significant differences for almost all tests, except the CDT, as
shown in Table 4.
Post hoc analyses revealed a difference in comparisons between the three school levels in parts A and B.
In the derived score (B/A), the comparison between the
school levels 8-11 and 12+ was not significant. In the category fluency test (animals), the comparison between 4-7
and 8-11 was not significant. In the sum of FAS, the difference was significant in all pairs. In the analyses of each
letter, there were no differences between 4-7 and 8-11 for
the letters F and S, and between 8-11 and 12+ for letter A.
Age

Comparisons between the two age groups demonstrated
influence on parts A (p = 0.036) and B (p = 0.026) of
TMT (M-W) and the letter F of FAS (p = 0.047), with
better performances in the younger age group (t test).
Sex

A difference was found in the letter F of FAS (t test),
with better performance for men (p = 0.014).
Carvalho and Caramelli    Verbal fluency: normative data
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Table 1. Description of participants.
Groups (years of schooling / age)

Age1

Years of schooling1

Sex2

QI1

n

4-7 / 45-64

49.85 ± 3.08

5.15 ± 1.09

10 (50%)

81.4 ± 14.15

20 (16.7%)

4-7 / 55-64

59.25 ± 2.92

4.95 ± 1.36

13 (65%)

77.2 ± 9.53

20 (16.7%)

8-11 / 45-64

49.65 ± 2.46

10.70 ± 0.80

11 (55%)

96.45 ± 11.18

20 (16.7%)

8-11 / 55-64

57.90 ± 1.80

10.10 ± 1.33

15 (75%)

91.90 ± 16.46

20 (16.7%)

≥ 12 / 45-64

48.80 ± 2.80

15.55 ± 2.39

15 (75%)

110.85 ± 11.13

20 (16.7%)

≥ 12 / 55-64

58.45 ± 2.28

16.85 ± 2.66

15 (75%)

111.25 ± 10.50

20 (16.7%)

Source: authors. 1Mean values (MV) ± standard deviation (SD). 2Percentage of females.

Table 2. Normative data for Trail Making Test.
45-54 years old

TMT – A

TMT – B

TMT – B/A

4-7*

8-11

12+

4-7

8-11

12+

52.85 ± 19.99

39.05 ± 12.86

34.05 ± 9.94

65.75 ± 22.21

44.6 ± 10.68

35.95 ± 10.07

P95

22

20

16

34

24

19

P90

30

25

22

35

31

20

P75

37

27

24

49

38

29

Median

48

40

35

64

44

34

P25

66

45

43

73

52

45

P10

85

51

45

107

56

50

P05

91

77

54

119

72

54

175.8 ± 77.84

99.25 ± 53.82

78.3 ± 32.87

208.4 ± 62.74

126.65 ± 58.45

86.65 ± 23.48

P95

80

51

37

99

53

47

P90

88

52

39

120

73

47

P75

101

70

49

175

91

72

Median

158

88

77

195

106

92

P25

247

113

95

257

155

108

P10

301

145

141

301

206

112

P05

301

293

155

301

296

122

3.44 ± 1.26

2.55 ± 0.84

2.33 ± 0.80

3.35 ± 1.19

2.82 ± 0.94

2.52 ± 0.81

P95

1.4

1.4

1.4

1.8

1.5

1.3

P90

2.2

1.7

1.5

2.2

1.7

1.6

P75

2.7

2.0

1.6

2.7

2.1

2.0

Median

3.2

2.3

2.1

3.2

2.7

2.4

P25

4.0

3.2

2.6

4.0

3.4

3.0

P10

5.6

3.9

4.0

4.3

4.1

3.4

P05

6.7

4.4

4.1

7.3

5.0

4.8

MV ± SD

MV ± SD

MV ± SD

Source: authors. n = 20 for each group. *4-7. 8-11 and 12+ refer to years of schooling.
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Table 3. Normative data for fluency tests (animals and FAS).
45-54 years old

Fluency animals

Fluency letter F

4-7

8-11

12+

4-7

8-11

12+

15.6 ± 4.63

18.6 ± 3.62

22.1 ± 5.11

15.4 ± 3.68

15.85 ± 4.80

20.05 ± 5.13

P95

24

26

33

22

23

28

P90

24

24

30

21

23

27

P75

18

21

27

18

21

24

Median

16

18

21

16

17

20

P25

12

16

17

13

11

16

P10

11

13

16

9

9

12

P05

7

11

16

8

9

11

10.85 ± 4.57

12.7 ± 2.77

14.4 ± 3.42

9.75 ± 3.48

10.2 ± 3.79

13.4 ± 5.18

P95

21

18

20

16

18

24

P90

17

17

20

14

17

19

P75

15

16

17

12

14

18

Median

11

12

15

10

9

12

P25

7

11

11

8

8

10

P10

5

9

10

3

5

5

MV ± SD

MV ± SD

P05
Fluency letter A

Fluency letter S

Fluency FAS

55-64 years old

5

9

9

2

4

3

9.55 ± 4.65

12.3 ± 3.25

12.9 ± 3.89

8.65 ± 4.07

10.05 ± 3.14

12.2 ± 3.59

P95

21

18

20

16

18

24

P90

16

17

18

16

15

17

P75

14

15

17

11

12

15

Median

8

12

12

8

10

13

P25

6

10

10

5

8

9

P10

4

8

7

4

6

7

P05

3

7

5

3

5

6

9.4 ± 4.5

11.55 ± 3.24

13.1 ± 3.89

8.6 ± 3.99

10.1 ± 2.57

13.45 ± 4.24

P95

19

20

20

16

16

22

P90

16

16

20

15

14

20

P75

13

14

16

11

12

16

Median

9

11

13

9

10

13

P25

7

10

10

6

8

10

P10

2

7

8

3

7

8

P05

2

6

6

0

7

6

29.8 ± 12.73

36.55 ± 7.19

40.4 ± 8.61

27 ± 9.47

30.35 ± 7.75

39.05 ± 11.55

P95

60

51

55

45

48

61

P90

48

48

50

41

44

53

P75

38

43

48

34

36

48

Median

29

36

42

24

30

42

P25

21

30

31

21

24

30

P10

14

28

29

12

21

20

P05

10

28

25

9

20

18

MV ± SD

MV ± SD

Média ± DP

Source: authors. n = 20 for each group.
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Table 4. Comparisons of groups by educational level.

TMT- A

TMT- B

TMT- B/A

FL ANIM

FL F

FL A

FL S

FL FAS

TDR

4-7
MV ± SD
Median (Q*1; Q3)

8-11
MV ± SD
Median (Q1; Q3)

12+
MV ± SD
Median (Q1; Q3)

59.3 ± 21.86
63
(73; 41.25)

41.83 ± 12
41.5
(47.75; 33.25)

35 ± 9.92
34
(42.75; 28.25)

<0.0011

192.10 ± 71.71
191.5
(252.75; 129.5)

112.95 ± 57.17
95.5
(124.25; 80.75)

82.48 ± 28.51
80.5
(101.5; 56.25)

<0.0011

3.39 ± 1.21
3.21
(3.96; 2.68)

2.69 ± 0.89
2.5
(3.29; 2.03)

2.43 ± 0.8
2.31
(2.78; 1.85)

<0.0011

15.5 ± 4.13
16
(12.25; 18)

17.23 ± 4.42
18
(14; 20.75)

21.08 ± 5.16
20
(17; 25)

<0.0012

10.3 ± 4.05
10
(8; 13)

11.45 ± 3.52
11
(9; 14)

13.90 ± 4.36
13.5
(11; 17.75)

<0.0012

9.10 ± 4.34
8
(6; 11)

11.18 ± 3.55
11
(8; 14)

12.55 ± 3.71
12
(9.25; 15)

<0.0011

9.00 ± 4.22
9
(6; 12)

10.83 ± 2.98
10
(8.25; 12.75)

13.28 ± 4.02
13
(10; 16)

<0.0011

28.40 ± 11.16
27
(21; 35.75)

33.45 ± 8.02
31
(28; 40.75)

39.73 ± 10.68
41.5
(30.25; 48.25)

<0.0012

9.38 ± 1.10
10
(8.25; 10)

9.58 ± 0.98
10
(10; 10)

9.75 ± 0.78
10
(10; 10)

0.1571

p

Source: authors. n = 40 for each group. 1Kruskall Wallis; 2ANOVA. *Q: Quartile.

Correlations

Table 5 shows a comparison of the main results. Similar
moderate correlations were observed for the variables
years of study and IQ, in most of the results, except for
CDT. The correlations were low and negative for age.
A high correlation (rs = 0.775) was found between the
independent IQ variable and years of schooling.

DISCUSSION
The present study provides normative data for tests that
are frequently used in Clinical Neuropsychology, with
references for the population with four or more years
of study, which is essential for countries such as Brazil
because of the educational heterogeneity of the population. The quality of the data obtained was related to
20
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some aspects, such as the established exclusion criteria,
the random selection of participants, the rigor in the
application of the tests and the inclusion of IQ as an
independent variable.
The option for middle-aged adults offers normative
data for an age group that is generally less investigated,
once references for the elderly are more common. However, the investigation of the influence of age became
restricted because the composition of the groups
allowed better analysis of education. These restrictions
are common, except in a few studies with larger samples.
Comparisons with other normative studies are not easy
because of differences in the education and age ranges,
and the way the data are shown (e.g., mean values or
percentiles).
A test designed as a short scale (WASI) was used to
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Table 5. Spearman’s correlations (rs) between tests results and independent variables.
Tests

Years of schooling

IQ

Age**

Age’s p

TMT – A

–0.570*

–0.667*

0.228

0.012

TMT – B

–0.655*

–0.772*

0.213

0.019

TMT B/A

–0.351*

–0.415*

0.038

0.678

FL ANIM

0.463*

0.484*

–0.183

0.046

FL F

0.385*

0.464*

–0.198

0.030

FL A

0.388*

0.480*

–0.137

0.137

FL S

0.448*

0.503*

–0.042

0.645

FL FAS

0.473*

0.561*

–0.142

0.122

CDT

0.155†

0.281§

–0.080

0.384

Source: Authors. n = 120. *p<0,001. †p = 0,191; §p = 0,002. **In age, there were highlighted the significative correlations.

obtain IQ. Some studies used an estimate based on two
subtests of the Wechsler Adult Intelligence Scale (WAIS).
This strategy is often used, but it requires greater care
in interpretation.35 The short scale also does not replace
the full scale, but it offers norms from a sample that
was evaluated using that form of the test. The IQ as an
independent variable was included in the present study
following Mitrushina et al. recommendation.2 However, we didn’t find substantial differences between the
influences of IQ and education. Considering the cost of
including IQ evaluation, the researcher should think
about its necessity.
This study has limitations because it was restricted
to staff and patient caregivers from a hospital unit. Considering the dimensions of our country and its cultural
variety, multicenter studies may provide additional contributions on the influence of other sociodemographic
aspects beyond age and education.
Trail making test

Our results indicated the influence of education in
parts A and B. Unlike Campanholo et al.,21 there was
also a difference in results between the intermediate
and higher educational levels in both parts. For 0-4
years of schooling on TMT B, the subjects of the study
of Campanholo et al. had a mean value of 88.67 for
individuals aged 50-59 years (n = 9). For subjects aged
60-69 years, the mean value was 173.03 (n = 31). In the
range of 4-7 years of schooling, our median was 158 for
participants aged 45-54 years and 195 for those with
ages 55-64. Therefore, our data are consistent with the
results of the 60-69 age range. In that previous study, an
IQ of 80 or less was an exclusion criterion, and a sample
with better cognitive potential was selected. This anal-

ysis is an example of how differences in studies influence tests results.
Fernandez and Marcopoulos made a comparison
among normative studies in several countries. The
study used only age as parameter, limiting the results.
However, even when comparing countries with similar
school levels, such as the United States and Sweden,
there are differences in the times considered normal or
pathological.36 Considering our experience in the study,
the application of part B should be avoided for populations with less than eight years of schooling. Some participants in this subsample did not complete the test.
Many of the participants who completed the test were
very slow and expended considerable effort.
Fluency tests

This study indicated a greater influence of education in
the category (animals) and phonemic (FAS) tests. The
age analysis only showed differences in the letter F of
FAS. These data cannot be compared with those from
other studies which evaluated the influence of age and
education, such as in Tombaugh et al.,37 due to the focus
on a middle-aged population.
In the Brazilian studies for Fluency animals that
provide data for basic and middle educational levels,13,15
cutoffs are near of our 10th percentile: 9 to 13 animals.
In Mitrushina meta-analysis for the FAS test, the predictive scores for individuals aged 45 to 64 years (average
schooling of 14,31 ± 2,33 years), were between 41 and
45.2 These results are near to ours. We found median
values of 42 for 12 or more years of schooling.
Concerning the applicability of FAS for the group
with less than eight years of study, the 10th percentile
for this group ranged from 2 to 5 words per minute. In
Carvalho and Caramelli    Verbal fluency: normative data
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clinical practice, these results may hinder the interpretation of scores. This discrimination is more viable in the
category fluency test.
Clock-Drawing Test

The CDT was the only one that did not show an influence
of education on the results, which reinforces evidence
of its applicability in populations with more than four
years of schooling. However, evaluation methods should
be considered. The Sunderland scale,7 used in this study,
may be less discriminatory for some drawing details
because it focuses on patients with more severe spatial
problems. In a study using qualitative analysis38, differ-

ences between participants with more and less than
eight years of study were verified.
In conclusion, we hope that the present study
encourages new normative studies in Brazil to further
improve the quality and confidence of neuropsychological assessment in our country.
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