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ABSTRACT

In spite of the fact that the legal system adopted in
Brazil is codified on the Roman tradition, there is no
specific protection in law for people suffering from
Attention Deficit Disorder (ADD). In contrast, the law
of the United States is largely derived from the com-
mon law system and there are two federal laws that
guarantee a free appropriate public education and
provide services to eligible students with disabilities.
They are: Section 504 and Individuals with Disabili-
ties Education Act2. The American Legal System re-
flects the social demand based on epidemiological stu-
dies. In the present investigation, we studied the pre-
valence of attention disorders in Brazil. The sample
included 239 students, rated regarding attention pro-
blems with a checklist filled by 45 different teachers.
As left-handers show greater problems in the impul-
sive-hyperactivity domain, we investigated the influ-
ence of gender on attention problems using handed-
ness as a covariate. Hand preference was assessed by
direct observation. A student was classified into the
ADD group if he (she) was rated maximum score in at
least six questions concerning impulsivity, hyperac-
tivity, and inattention. Sixty-eight students (28% of
the total sample) were included in the ADD group.
The percentage of males was found to be greater in
ADD group as compared to the percentage of males
in the normal-control group. The gender effect was
not explained by handedness. Our data is similar with
other studies. For instance, the rate of ADD sym-
ptoms among indigenous students from the Brazilian
Amazon was found to be 24.5%. In Brazilian juvenile
offenders, the percentage was 33%. The differences
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with other studies are discussed considering sampling
procedures. In accordance with the tradition of the
Roman system, we urgently need Federal specific laws
to deal with this public health problem. We must con-
vert into specific laws, the Convention on the Rights
of Persons with Disabilities (United Nations) that was
recently ratified in Brazil.

Keywords: Handedness; Attention-Deficit/Hyperactivity
Disorder; ADD/ADHD; Rights of Persons; Disabilities

1. INTRODUCTION

The legal system adopted in Brazil is largely codified on
the Roman tradition, and the Federal Government, the
States and the Municipalities enact laws. The Federal
Constitution [1] is the cornerstone of the Brazilian legis-
lative system, and provides fundamental rights and gua-
rantees for the citizen. In spite of the fact that Brazil rati-
fied the Convention on the Rights of Persons with Dis-
abilities [2], the rights of people suffering from ADD are
not specifically protected.

ADD is a genetically determined condition since ap-
proximately 75% of the variability is inattention and hy-
peractivity in population samples is explained by genetic
factors [3]. However, various biological and environ-
mental risk factors also contribute to its etiology, proba-
bly exerting their effect through interaction with genetic
factors [4].

Epidemiological studies have shown that the ADD
worldwide-pooled prevalence was 5.29% [5]. The pre-
valence was found to be 19.2% in South Africa [6],
16.1% in Colombia [7], and 4% in Canada [8]. In Bra-
zil we have found different results such as 1.8% [9],
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5.8% [10], 13% [11], and 17.9% [12]. No significant dif-

ferences were found between Europe and North America.

There was no substantial difference from studies carried
out in other western countries [7,13] as well as in many
oriental countries [14-17]. In Japan, the results of a large
scale survey of school teachers showed 6.3% of students
with developmental disorder, and 2.5% of them with
ADD [18]. These studies support ADD as an universally
valid syndrome.

Handedness and gender are important variables to be
considered in neuropsychiatric studies [19,20]. Handeness
can be evaluated in different ways such as the use of long
questionnaires or simply by the hand used to write [20,
21]. In this regard, several studies have demonstrated that
among students with learning disabilities, such as dysle-
xia, autism, and developmental coordination disorder, left-
handedness is more common than in the general popula-
tion [22-24]. Several studies [25-27] have shown that data
derived from parents’ reports must be interpreted with
caution.

With regard to the use of scales, an American research
with 401 pediatricians and family practice physicians, in
a prospective cohort study of 22,059 students from 4 to
14 years, showed that 53.5% of them used school reports
to diagnose attentional or hyperactivity problems [28].
Although there was no data available as regards the use
of questionnaires by Brazilian physicians and psycholo-
gists, it is believed that the use of rating scales to identify
students with behavioral and learning problems needs to
be emphasized.

In the present investigation, we studied the prevalence
of ADD in the state of Rio de Janeiro, Brazil, taking gen-
der and handedness into account.

2. METHOD
2.1. Participants (Table 1)

A total of 239 students participated in this study. The
sample consisted of 120 boys (mean age = 9.17 years,
SD = 2.51 years, minimum = 5 years, maximum = 18
years) and 119 girls (mean age = 9.11 years, SD = 2.76
years, minimum = 6 years, maximum = 17 years), from
elementary schools located in four different cities in the
State of Rio de Janeiro, Brazil. There was no difference
regarding male and female age (t = —0.17; df = 237; p =
0.87).

Considering socio-economic characteristics (particu-
larly educational level), a heterogeneous population can
be found in the State of Rio de Janeiro. The Human De-
velopment Index (HDI), from the United Nations De-
velopment Program (2000), was used to characterize the
cities. The HDI is a composite index and three variables
are considered for its composite: life expectancy at birth,
educational attainment and Gross National Income (GNI)
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Table 1. Number of participants.

ciy Nl Neweol
Petropolis 6 76 0.804
Rio de Janeiro 4 26 0.842
Sdo Gongalo 10 41 0.782
Séao Jodo de Meriti 25 96 0.774
Meft{rfpgﬁfitjj:lll:g;ion 0.816
Rio de Janeiro State 0.807
Brazil 0.800

Total 45 239

per capita (PPP USS$). Here, the HDI of each city and the
number of participants are described (Table 1).

Forty-five teachers rated the students. The teacher se-
lected to rate a particular student was the one that spent
most of the school time with the student in the classroom,
and for each student only one teacher answered the ques-
tionnaire. It should be mentioned that in the Brazilian
educational system, during the first segment of elemen-
tary school, in which students are between 6 and 10 years
old, school students normally have only one teacher,
whereas those in the second segment (aged between 11
and 14) have more than one teacher.

The student’s participation in the research was volun-
tary. Parents and school principals signed informed con-
sents regarding the voluntary participation of the students
in the research. The participation of the teachers was also
voluntary. This study was approved by the Ethics Com-
mittees of the University of the State of Rio de Janeiro
(UERJ), protocol 004. 2004, and all participants signed
an informed consent before their inclusion in the sample.

2.2. Measures

2.2.1. Evaluation of Hand Preference

Hand preference was assessed by direct observation of
three tasks: 1) hand to write; 2) hand to take a sheet of
paper on the table; 3) hand to open a lid of a bottle. The
choice of the three tasks derived from a previous empiri-
cal study of handedness in 1600 Brazilian subjects [29].
The observer that rated the students was blind with re-
spect to the presence or absence of behavioural problems.
Then, each student was classified as right-consistent, left-
consistent, or non-consistent. To be consistent the stu-
dent had to perform the three tasks with the same hand.

2.2.2. Assessment of Attention Problems and
Classification of the Students into Two Groups:
Normal-Control and ADD

The teachers rated the students using the Behavior rating

scale—teacher version (BRS-t), developed by Carvalho
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Table 2. Descriptive statistics (participants).

Normal (N =171) ADD (N =68) Overall
A M=9.23 M =8.90 M=9.14
£e sd=2.80 sd=2.16 sd=2.63
Gender 63 Male (37%) 57 Male (84%) 120 Male (50%)
108 Female (63%) 11 Female (16%) 119 Female (50%)
107 (63%) 39 (57%) 146 (61%)
right-consistents  right-consistents  right-consistents
7 (4%) 8 (12%) 15 (6%)
Handedness left-consistents left-consistents left-consistents
57 (33%) 21 (31%) 78 (33%)

nonconsistents nonconsistents nonconsistents

left-consistents + nonconsistents = non-righthanders; ADD = Attention
Deficit Disorder.

et al. [30], composed of 58 questions that are rated on a
scale ranging from 1 to 3, reflecting problem prevalence
(1 = not true; 2 = somewhat or sometimes true; 3 = very
true or often true).

A student was classified into the ADD group if he (she)
was rated 3 in at least six questions related to impulsivity,
hyperactivity, and inattention. These questions derived
from the DSM-IV-RT (2000) criteria for ADD. It should
be mentioned that there is no discrepancy with DSM V
(2013) [31]. The normal-control group was composed of
students that did not fulfill the above criteria.

3. RESULTS

Sixty-eight students (28% of the total sample) were in-
cluded in the ADD group (Table 2). The normal-control
group included 171 students. The two groups did not
differ with regard to age (t =0.99; df = 159; p = 0.32). In
contrast, the percentage of males was found to be greater
in the ADD group as compared to the normal-control
group (X* =42.956; df = 1; p < 0.001).

There was not any significant association (X* = 0.558;
df = 1; p = 0.27) between the presence of attention prob-
lems and the number of right-consistent and non-right-
handers (left consistent and non-consistent students).
However, when the analysis was done considering only
right-consistent and left-consistent students, the associa-
tion reached significant levels (X* = 4.664; df = 1; p =
0.03). This result can be explained by the higher number
of consistent left-handers in the ADD group as compared
to the normal-control group. In the normal-control group
there was not any significant association between gender
and handedness (X* = 0.219; df = 1; p = 0.49). This in-
dicates that the number of consistent left-handed boys
does not differ from the number of left-handed girls in
the normal-control group and, as a consequence, the sam-
ple was not biased.

4. DISCUSSION

The present investigation shows that the number of boys
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suffering from behavioral problems is higher than the
number of girls. The same result has been reported by
many other researches [32-34].

Schmidt et al. [35] and Rodriguez et al. [36] have
shown that hyperactivity is related to handedness, be-
cause left-handers present more problems in impulsive
behavior than right-handers. One would argue that the
influence of gender on attention problems could be ex-
plained by a sample artifact. This would imply that our
sample could be biased in favor of left-handed boys.
Thus, if this was the case, the association between gen-
der and attention disorders would merely reflect the well-
known effect of handedness since left-handed students
present much more behavioral disorders than right-han-
ders. Fortunately, in the normal-control group there was
not any significant association between gender and hand-
edness. This indicates that the number of consistent left-
handed boys does not differ from the number of left-
handed girls in the normal-control group, and as a conse-
quence, the sample was not biased. In fact we have even
more left-handed girls than left-handed boys. Therefore,
the sample was not biased in favour of left-handed boys
and the effect of gender on attention cannot be explained
by the handedness effect.

The use of rating scales to identify students with be-
havioral and learning problems needs to be emphasized.
The socio-economic aspects of Brazil make the develop-
ment of teacher behavior rating scales particularly rele-
vant. The low educational level of the population is still
an important social problem. At the end of the twentieth
century, the average Brazilian over 25 had only 6 years
of formal education. In 2001, 13.6% of the population
over 15 years of age were illiterate [37]. Considering these
facts, it is common to find parents who have a low edu-
cational level or who are even illiterate, and for these
people written scales may not be a good way of provid-
ing information.

In our study the prevalence of students (28% of the
total sample) with attention problems is much higher
than the figures reported in other studies. This can be
explained by the fact that teachers biased the sample in
order to incorporate as many as possible students with
behavioral problems. Our finding is not different from
the study that described the symptoms of ADD among
settlement-dwelling indigenous students of the Karaja eth-
nic group in the Brazilian Amazon [38]. The rate of
ADD symptoms among indigenous students from the
Brazilian Amazon was 24.5%. Similarly, Andrade [39]
found a high prevalence of ADD (33.3%) among Brazil-
ian juvenile offenders.

The Brazilian Parliament should promulgate specific
laws to protect people suffering from ADD. It is difficult
to realize how a country that follows the Roman tradition
and ratifies an international convention [2], does not pro-
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mulgate the appropriate laws. Public health authorities
should concentrate on early diagnosis and treatment of
psychiatric disorders in childhood to reduce future vi-
olations. It is also suggested that mental health treatment
of detained juveniles should be a fundamental part of the
recuperation and reintegration of young offenders into
society.
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