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Abstract

Background: The Boston Naming Test is frequently used to evaluate naming deficits. The scores used
in Brazil have been the same as those used in the American version. In the case of individual s with poor
schooling associated to cerebral lesions, a frequent situation in our country, one runs the risk of
considering a poor performance as a deficit, what in fact is a consequence of lack of knowledge and
cultural deprivation. Aim: to evaluate the influence of age and schooling in the naming ability of
normal individuals, from S&o Paulo city, in avisual confrontation task. Method: 133 normal volunteers,
aged between 28 and 70 years. Results: the scores obtained in spontaneous naming were [mean (SD)]:
[39.4 (9.8)]; per age group: 28 - 50 years [39.5 (10.5)], 51 - 70 years [39.1 (9.1)]; per schooling: 1 -
4 years [33.7 (9.6)], 5 - 8 years [36.6 (7.9)], 9 or more [47.4 (6)]. The comparison between the
performances of the two age groups did not reveal any significant differences. Higher educational level
determined a better performance both in spontaneous and facilitated naming. Cues of stimuli were
necessary for theindividualsto access the correct name, especially for the group with lower educational
level. Phonemic cues, on the other hand, benefited individuals with more than eight years of formal
education. The suggested cut-off score for the test to be use in Brazil was cal culated by the ROC curve
analysis and based on the comparison between normal and aphasic individuals. Conclusion: schooling
was the variable that had the greatest influence on performance. Although the level of difficulty of a
few items may, to some extent, differ between English and Portuguese, the translated version of the
BNT can be used without any adaptations for the Brazilian population, provided that the level of
education is taken in consideration when interpreting the results.

Key Words: Language Tests; Brazil; Age Groups, Educational Status.

Resumo

Tema: O teste de nomeagdo Boston é amplamente utilizado paraavaliagdo de alteragdes de nomeagéo.
Os escores usados no Brasil tém sido os mesmos da versao americana. No caso de individuos pouco
escolarizados com lesdes cerebrais, situagdo freqiiente em nosso pais, corre-se o risco de considerar
déficit o que narealidade é desconhecimento e privagao cultural.Objetivo: avaliar ainfluénciadaidade
e escolaridade na habilidade de nomeagdo de amostra de individuos normais, da cidade de S&o Paulo, em
uma tarefa de confrontagéo visual. Método: 133 voluntérios normais, com idades entre 28 e 70 anos.
Resultados: os escores em nomeagao esponténea foram [média (DP)]: [39,4 (9,8)]; por idade: 28 - 50
anos [39,5 (10,5)], 51 - 70 [39,1 (9,1)]; por escolaridade: 1 - 4 anos [33,7 (9,6)], 5 — 8 anos [36,6
(7,9)], 9 ou mais [47,4 (6)]. A comparagdo de desempenho entre os dois grupos de idade, nédo revelou
diferencas significantes. Ja o nivel educacional mais alto determinou melhor performance tanto paraa
nomeagdo espontanea quanto para as facilitacdes. Pistas do estimulo precisaram ser ativadas para que
0 sujeito recordasse 0 nome correto, especia mente no grupo com menor escol aridade. Pistas fonémicas
beneficiaram osindividuos com mais de oito anos deinstrugdo formal. A notade corte sugerida para uso
no Brasil, foi calculada pela andlise da curva ROC e baseada na comparagdo entre sujeitos normais e
afésicos. Conclusdo: A escolaridade foi avariavel que maisinfluenciou o desempenho. Emborao grau de
dificuldade de alguns itens possa em certa medida, diferir nalinguainglesa e portuguesa, a aplicagdo da
versdo traduzida do TNB sem adaptagOes, para a populagéo brasileira, € possivel, desde que o nivel
educacional seja levado em conta na interpretac&o dos resultados.

Palavras-Chave: Testes de Linguagem; Brasil; Grupos Etérios; Escolaridade.
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Introduction

The ability to name by visual confrontation is
a complex process involving recognition of the
visual elements (lines, bars, dots and curves),
which comprisesthe abstract visual representation
of an object and permitesitsrecognition. Theimage
triggers the mental representation, from our
knowledge and from diverse experiencesregarding
the object, which is represented in our semantic
system, aswell asthe enunciation forms available
in our language. Cognitive models recognize the
existence of semantic and phonetic-phonological
componentsin the processof naming (Hillis, 2001;
Scheuer et al., 2004).

Naming isone of the most extensively studied
aspects of linguistic abilities, both in normal
subjects (Befi-Lopes, 2000, Befi-Lopes and Galea,
2000; Scheuer et al, 2003), in subjectswith atypical
language development (Befi-Lopes e Rodrigues,
2001; Befi-LopeseGandara, 2002; Wertzner eGalea,
2002) and in those who suffered from neurol ogical
diseases, such as aphasia, right hemisphere
lesions, dementia and traumatic brain injury
(Chapey, 2001). A great number of tests for
language disturbances diagnosis includes visual
confrontation naming tasks (Morris et al., 1989;
Bayles and Tamoeda, 1993; Befi-Lopes, 2000;
Kaplan et al, 1983; Kaplan et a, 2001). Two kinds
of errors, verbal and visual, may be observed. In
this visual input task, the quality of the stimulus
and the context of the presentation may induce
misperceptions and misinterpretation. The
frequency of occurrence of the lexical item in a
certain language, in addition to its semantic and
grammatical category, lexicality, regularity, age of
acquisition, imageability, operativity, length and
familiarity, haveall been recognized asfactorsthat
may interfere in the accomplishment of the task
(Raymer and Rothi, 2001). Other sociodemographic
variables, such asage and education, bilingualism
(Oppenheimer e Avila, 2004) may also influence
on performance, the latter being considered the
single most powerful variable influencing the
performance of the subjectsin neuropsychol ogical,
and particularly linguistic tests (Castro-Caldas et
al., 1999; Pinedaet ., 2000). Itissettled that illiterate
people have visuoperceptual difficulties, and a
great number of authors have recently studyed
the effect of low education on visual perception
(Reiset al., 2001). Padakannayaet al. (2002) showed
that visual naming performancewasinfluenced not
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only by formal education (including access to it
and level achieved), but also by thereading habits,
demonstrating that readers differ in naming and
recall tasks

In several tests proposed to evaluate naming
abilities in individuals with neurological
alterations, special attentionwasgivento verifying
the frequency of the stimulusin a given language
alongwithitsvisual presentation. Word-frequency
is related to experience, to needs, to occupation,
to culture and to numerous other factors, which
determine the relevance criteriafor the individual .
Presenting theitemsin aprototypical form attempts
to minimize the effects of individual experience.

One of the most frequently tests used to
evaluate confrontation naming capacity is the
Boston Naming Test (BNT). Thetest wasoriginally
applied to 104 individuals, whose ages varied
between 18 and 59 years of old, and to 46
individuals with formal education, greater than 12
years old. In 2001, the sample population was
increased by 15 elderly; however, there was no
mention of the participants aging range nor origin.
Currently, there are a great number of publication
with samples ranging between 100 and 300
individuals, representing different demographic
conditions. Borod's et al. study (1980) included
147 individuals and had previously determined
normative datain accordance to age and education.

The BNT comprises 60 drawed items, colored
in black and white, and orderly acoording to the
difficulty level in English language. The pictures
have been selected excluding those which have
alternative acceptable names.

In the BNT Bralizilian-sample application
Romero (2000) identified 10"illustration-problems’.
The naming difficultieswere ascribed by the author
to cultural factors, and a substitution was
proposed.

An aspect to be considered in brazil is the
disparity of opportunity to access formal
education, with a high number of the population
which do not attend school longer than four years,
and on which about thereisno available published
data. In case of individuals with short formal
education and cerebral lesions, thereisarisk of a
deficit predication in place of someignorance and
cultural deprivation.

Theaim of thisstudy isto evaluatetheinfluence
of ageing and formal education on the capacity of

Mansur et al.
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samplenamingin atask of visual confrontation, in
normal individuals from S&o Paulo city.

Method

The participants of thisstudy signed aterm of
consent and this study was approved by the
Research Committee from the Department of
Physiotherapy, Speech and Hearing Pathology and
Occupational Therapy of the Faculty of Medicine
of the University of So Paulo (no. 359/04).

The Portuguese version of the BNT was
applied to 133 Brazilian volunteers (95 women and
38 men), who were health and daily life activities
independent, with no neurological or psychiatric
antecedents, Brazilian Portuguese native speakers,
and have lived in S&o Paulo more than 10 years.

Subjects were enlisted by speech therapy
students' relatives, hospital employees, and
outpatients relativesor caregivers, in order toform
groups that could represent the age and the
schoolinginfluenceson the performance of normal
individuals.

Postgraduated speech therapy students
applied the BNT following the administration
procedures described by Kaplan et al. (1983), with
the supervision of a Speech Therapy professor. In
accordance with the instructions of the authors,
the drawingswere presented permitting the subject
20 seconds for the response, which was registred
inthe pertinent column every timeit was correct or
not. If the individual gave an answer which could
indicate an error in the perception of the drawing,
astimulus clue was provided, as indicated by the
authors of thetest. The phonemic clue consisted
of providing the initial sound of the target word,
underlined on the answer sheet, which wasusually
the first consonant and vowel sound of the item.
If the individual was succeed on completing the
word correctly after the phonemic clueit wasduly
noticed in the pertinent column; in the other cases
the answer was likewise registered. The subject's
initial answers were computed beginning with the
non-clued visual stimulus, considered as
spontaneous. In the case of an error or no
response, in addition to the phonemic cues of the
first syllable of the item, stimulus cues were
provided, such as semantic category, functional
or sensorial attributes, which favored the
identifycation. Answers exhibiting regional
variationswereaccepted aslong asthese appeared
in specialized dictionaries of Brazilian Portuguese
language usage Houaiss & Villar (2001) and
Borba (2001).

Teste de nomeag&o de Boston: desempenho de uma popul agéo de S&o Paulo

Data were analyzed using the MedCalc®
version 7.2.1.0 software. Subjectsweredividedinto
three groups according to their educational level:
uptofour yearsof study (n=42), fromfiveto eight
years (n=45) and nine or more years (n= 46), and
into two groups according to age: from 28 to 50
years (n=69) and from 51 to 70 years (n= 64). Age
groups were compared for schooling level
(ANOVA). Theresultsobtained inthe BNT for the
different age and schooling groupswere compared
using the Student'st test and ANOV A, using the
Student-Newman-Keuls  post-test. The
performance of the normal group was then
compared to a group of 52 aphasics, in order to
obtain a cut-off score differentiating the both
groups, through ROC curve analysis. The aphasic
patientswere sel ected from asampl e of outpatients
attended at our Neurolinguistics Unit, all of them
were dextrous and shared complaints involving
language impairment and all presented objective
alterations, both in the functional evaluation and
in the Boston Diagnostic Aphasia Examination, in
addition to having neurcimaging exams showing
damagein theleft hemisphere, affecting brain areas
related to language (Radanovic et al, 2004). A value
of p<0.05 was considered statistically significant
for all analyses.

Results

The age of normal subjects ranged between 28
and 70 years (M= 49.3 yrs;, SD=10.6 yrs), whereas
educational level, defined astime devoted toformal
study, was between 2 and 24 years (M= 8.3 yrs,
SD=4.6yrs). Theaverageeducational level inyears
for thetwo age-groupswas. 28t050- M=09; SD=
4.8 and 51 to 70 - M= 7.5; SD= 4.3. There was no
statistically significant difference in the average
of the educational level between the groups
(p=0.06).

The age of aphasics varied between 16 and 83
years (M=51.4 yrs; SD= 16.3 yrs) whereas
educational level ranged between 0 and 16 years
(M=7.2yrs; SD=4.8yrs). Therewereno statistically
significant differences for aging and schooling
between aphasics and the total sample of controls
(p=0.3 and 0.15, respectively).

Table 1 showsthe overall results over the four
categories of answers in the BNT; spontaneous
(answers with no cues), phonemic cues, semantic
cues and total (spontaneous plus semantic cues);
Table2 showstheresultsdistributionin percentiles.
The comparing of the performance between the
two age groups did not show any significant
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difference (Table 3). Higher educationa level led
toabetter performanceinall categories, except for
stimulus cues, while the cut-off for schooling was
eight years (Table 4). On the other hand, the
subjectssimilarly performed in all categorieswhen
the cut-off for schooling was four years, except
again, for stimulus cues (Table 5).

In Table 6, we present a suggested cut-of f
score for use in Brazil as calculated by the ROC
curve analysis, and based on the comparison of
normal subjects and aphasics.

TABLE 1. Performance of normal subjectsin the BNT (N = 133).

Pré-Fono Revistade Atualizagao Cientifica, v. 18, n. 1, jan.-abr. 2006

Categoria M (DP) IC95% Variagdo
espontaness 39,4(9.8) 37,7-411 15- 58
PF 57 (4) 5-64 0-16
PE 21(1.9) 18-25 0-9
TOTAL 41,6 (9.5 39,9-43,2 19- 58
M = Mean; SD = standard-deviation; Cl - confidence interval; PC = phonemic cue; SC = stimulus cue.
TABLE 2. Performance of normal subjects in the BNT in percentiles (N = 133).
) Percentil
Categoria
0 5 10 2 50 5 | o [ %5 | 100
espontaneas 23 25 31 39 47 52 54
TOTAL 26 28 33 42 50 54 55
TABLE 3. Performance of subjects in the BNT by age group.
Categoria Idade (Anos) M (DP) 1C 95 % Variagdo P
28a50 39,5(10,5) 37,2-42,2 21-58
espontaneas NS
51a70 39,1(9,1) 36,8-414 15-56
28a50 53 (4) 43-6,2 0-16
PF NS
51a70 6,2(39) 52-7,2 0-15
28a50 21,7 16-25 0-8
PE NS
51a70 23(22) 17-28 0-9
28a50 41,7 (10,3) 39,3-44,2 23-58
TOTAL NS
51a70 41,3(8,8) 39,2-435 19-56
M = Mean; SD = standard-deviation; Cl - confidence interval; PC = phonemic cue; SC = stimulus cue; NS = not
significant.
16 Mansur et al.
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TABLE 4. Performance of subjectsinthe BNT by educational level.

Categoria Escolaridade (Anos) | M (DP) | IC 95 % Variacdo P
la8 33,2(8,8) 333-371 15-55
esponténeas < 0,001
9 ou mais 47,4(6) 45,6 —49,1 35-58
la8 6,5 (3,9 57-74 0-16
PE 0,0006
9oumais 437 3-52 0-13
la8 23(2 18-27 0-9
PE 038
9 ou mais 19(1,8) 14-25 0-8
la8 37,5(8,5) 35,6 —39,3 19-56
TOTAL < 0,0001
9 ou mais 49,3(5,9) 47,5-51 35-58
M = Mean; SD = standard-deviation; Cl - confidence interval; PC = phonemic cue; SC = stimulus cue.
TABLE 5. Performance of subjectsin the BNT by educational level.
Categoria Eescolaridade (anos) M (DP) IC95% Variagdo P
la4 33,7(9,6) 30,7— 36,7 15-55
espontaneas 0,12
5a8 36,6(7,9) 34,3-39 22-55
la4 6,4 (3,7) 53-7,6 0-13
PE 0,76
5a8 6,7 (4,2 54-79 0-16
la4 29(24) 21-36 0-9
PE 0,003
5a8 17(13 13-2 0-5
la4 36,6 (9,2 33,7-394 19-56
TOTAL 0,35
5a8 38,3(7,9) 35,9—40,7 23-55
TABLE 6. Cut-off scores for the BNT by schooling.
Categoria Nota de Corte Sugerida Sensibilidade Especificidade ASC IC 95%
amostratotal
espontaneas 24 55,8 91 0,837 0.775 a0.887
TOTAL 27 61,5 91,7 0,836 0,775 a 0,886
1-8anos
Esponténeas 23 55,8 90,8 0,777 0,698 a 0,843
TOTAL 25 57,7 A3 0,778 0,720,844
9 ou mais anos
Espontaneas 37 84,6 91,3 0,949 0,885 a 0,983
TOTAL 39 82,7 935 0,946 0,88a0,982

AUC = area under the curve; Cl = confidence interval.

Teste de nomeag&o de Boston: desempenho de uma popul agéo de S&o Paulo
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Discussion

Thefirst point of discussion relatesto the use
of the original American version, translated with
no adaptation into Brazilian Portuguese, even
though cultural and linguistic aspects would
certainly interfere with the final results. This
procedure was adopted in order to detect which
items could be considered problematic for our
population. These datamay support further efforts
to adapt the BNT to our language.

The analysis of the response in different
categories (spontaneous, after phonemic cuesand
after stimuluscues) allows observation of subjects
difficulties in processing the perceptive-visual
information and accessing the phonemic form.
Thus, the correct answers obtained after stimulus
cues indicate that the subject had difficulties in
interpreting the drawing, while correct answers
obtained after phonemic cues indicate that the
subject had the semantic "knowledge”, but needed
some help to retrieve the "phonological”
information about the presented item.

Discrepancies regarding the level of stimulus
difficulty, in Portuguese and English, respectively,
wereworthy to note. "Knocker", for example, which
is considered a word of intermediate difficulty in
English, isunusual in Brazilians' vocabulary, asis
its visual representation. On the other hand,
"accordion” and "hammock" (of high and
intermediate difficulty respectively, in English)
presented no such problemsfor Braziliansto name.

The age variable did not influence on the
performance of the subjects in our sample. The
threshold between normality and amild declinein
visual naming abilities, is known to occur at the
age around seventy (Obler, 2001; Tsang and Lee,
2003) inwhich the subjectsin our samplefell under
thislevel.

Theinfluence of schooling became evident in
the comparison of the subjectshaving eight years
of schooling or less, versus those with nine or
moreyearsof formal education (Table4). In contrast,
groupswith oneto four, and fiveto eight, years of
education had similar performance, in which both
of these groups remained different from that with
more than eight years of instruction (Table 5).
Theseresults mirror those observed in most tasks
of the Boston Diagnostic Aphasia Examination,
whereby the significant differences also emerged
when comparing subjectswith eight or less, versus
nine or more, years of education, in the Brazilian
population (Radanovic et al., 2004).
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The answer facilitation after stimulus cues
shows that some non-linguistic properties (either
perceptual or functional) of the objects had to be
activated in order to recall the correct noun,
especially in the less educated group. The
dependence on cross-modality information in
addition tothevisual, tended to disappear in direct
relation to increased education level. (tables 4 and
5). Regarding these clues, it is interesting to note
thelack of uniformity inthe original test: someare
excessively generic, offering information about
supra-categories, such as"asparagus” whose cue
is"something to eat”, while others arerestrictive,
asin"it'sfoundin Egypt", for "sphY nx". Saito and
Takeda (2001) raised this question on performing a
qualitativeanalysisof thestimuluscuesinthe BNT.

The benefits in retrieval of phonemic forms
(using the phonemic cues) was also influenced by
schooling: thelesser educated demonstrated a lack
of lexical knowledge, thus making the benefits of
schooling even more evident in those with more
than eight years of formal instruction (Tables 4
and 5).

With regard to the properties of the visual
stimuli, some studies suggest that perceptual
clarity isanimportant factor, in the case of illness,
such as aphasiaaswell asin situations of cultural
deprivation for lexicon access (Mills et a., 1979).
The schooling effect in visual confrontation
naming has been revealed by Reiset a. (2001) and
Petersson et al. (2001), who detected asignificantly
worse performance (both in accuracy and reaction
times) on immediate naming of two-dimensional
representations of everyday objects, when
compared to naming of theactual objects, inagroup
of illiterate subjects. The conclusion was that
formal education and learning to read and write
modul ate the cognitive process involved in
processing two, but not three-dimensional
representationsof everyday objects. Moreover, the
results evidenced the influence of literacy on the
visual system, or theinteraction between the visual
and the language systems. We must take into
account that the difficulties over two-dimensional
representation, as well as the clearness and
redundancy of thevisual information, may influence
performance, particularly in the less educated.
However, studies with colored stimuli disclosed
an improvement in subject's performance (Reis et
al., 2001).

Mansur et al.
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In clinical practice, the BNT is often used as
screening test in the detection of aphasia, hence
the importance of verifying its sensitivity and
specificity. After comparing normal subjects and
aphasics, we have presented the cut-off score that
best discriminates between the two groups,
according to educational level. The indicated
values (25 for the group with eight or lessyears of
schooling, and 39 for the group with nine or more
years) represent low percentages of thetotal of 60
items (42% and 65%, respectively), bearinginmind
that healthy individuals, ideally, are expected to
have a performance level of 90% or more in most
diagnostic tests, and such performance is found
intheoriginal American sample (Kaplanet al, 1983;
Kaplan et al, 2001) (Table5). These results show a
great loss in sensitivity (i.e., the ability to detect
real aphasics) towards subject”swithlow education
level, although it is unlikely that the same subject
will have any anomia, or will be erroneously
considered as aphasic, given that his performance
will remain above the cut-off score level (dueto
the specificity of the test)

Conclusion

As in  most studies concerning
sociodemographical variables and their influence
on the accomplishment of neuropsychological
tests, age had a lesser interference in the
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