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for 3%, education for 23.5% and gender for 2.3% of the variance 
in test scores. In the original BNT the variables age, education and 
gender accounted for 41.16% of the variance in the test scores, 
whereas in the adapted BNT the same variables accounted for 
27.80%. In terms of gender, female scores were, on average, 2.01 
higher than male scores in the original BNT (p = 0.004) and 3.81 
in the adapted BNT (p = 0.001).

Table 1 shows the means and standard deviations of the total 
scores for the original and the adapted BNT applied to subjects. 
The total scores for the adapted BNT were on average 6.48 points 
higher than the original BNT (t-test p-value < 0.001). In the 
adapted BNT, participants achieved a total score of 45.6 (SD = 
15.6) and in the original BNT 39.3 (SD = 14.3). 
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Discussion
The main results showed an effect of gender, education and age on 

the total scores, especially on the original BNT. Younger subjects and 
those with lower educational level produced, in general, fewer correct 
responses in comparison to adult and older subjects with a higher 
educational level. For both the adapted and the original BNT, scores 
improved as the number of years of education increased. This can 
be explained by the fact that subjects with higher educational levels 
are more exposed to information, reading material and knowledge 
about cultural and linguistic features of the Portuguese and English 
languages. Previous studies have shown similar findings with respect to 
the effects of age and educational level on BNT scorings 2-10 In terms of 
gender, our findings differed from those of previous studies conducted 
with elderly subjects where males showed a performed better than 
females.2,7,8 One possible explanation is that, in the present study, the 
sample included children, adults and elderly subjects, thus covering a 

broad spectrum of ages and years of education. However, future studies 
with a similar number of male and female subjects covering a range of 
different ages and levels of education are needed to further investigate 
this. Illiterate subjects also performed better on the adapted BNT, 
particularly in the age group 65-74 and 75-77, and their performance 
was similar to that of subjects with 1-6 years of education. In our study, 
results in the original BNT were similar to those found in a previous 
study with subjects with less than 9 years of education.10  

These findings demonstrate the importance of carrying out 
normative studies that are culture and language- specific using 
large samples comprised of individuals with different ages and 
educational levels. The current results suggest that the adapted 
BNT might be more appropriate for clinical application in the 
Portuguese speaking population. Nevertheless, future studies 
will confirm the clinical validity of this version in various patient 
populations.
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