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ABSTRACT 
Objective: To assess prevalence of attention deficit hyperactivity disorder (ADHD) symptoms and comorbidities 
in children and adolescents aged 6 to 18 from a Kalunga community in the state of Goiás, Brazil. Case 
description: A sample of 204 Kalunga children and adolescents was evaluated based on the responses of their 
parents/guardians and teachers to the Child Behavior Checklist for ages 6–18 (CBCL/6–18) and the Teacher’s 
Report Form for ages 6–18 (TRF/6–18), respectively. ADHD and attention deficit disorder (ADD) symptoms 
and comorbidities were detected in 5.9%, 5.4%, 16.2%, and 15.2% of the individuals assessed, by parents and 
teachers, respectively. Prevalence of ADD was higher than the national average, while ADHD presented 
prevalence similar to that of the world population. According to the evaluations of parents/guardians and 
teachers, the estimated prevalences of comorbid disorders in children and adolescents with signs and symptoms 
of ADHD and ADD were, respectively, 83%, 90%, 60.6%, and 64% with oppositional defiant disorder and 
58.3%, 63.6%, 75.7%, and 80.6% with anxiety disorders. Conclusions: Due to the high prevalence of ADHD 
comorbidities found herein, further studies are necessary to assess the prevalence of other mental diseases in the 
studied community. Therefore, deeper knowledge on such a relevant theme can be generated. 
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RESUMO 

Objetivo: Avaliar a prevalência de sintomas e comorbidades de transtorno de déficit de atenção e hiperatividade 
(TDAH) em crianças e adolescentes de 6 a 18 anos de uma comunidade de Kalunga no estado de Goiás, Brasil. 
Descrição do caso: Uma amostra de 204 crianças e adolescentes de Kalunga foi avaliada com base nas respostas 
de seus pais / responsáveis e professores à Lista de Comportamento da Criança de 6 a 18 anos (CBCL / 6-18) e 
ao Formulário de Relatório do Professor para crianças de 6 a 18 anos (TRF / 6-18), respectivamente. Os 
sintomas e comorbidades de TDAH e de déficit de atenção (ADD) foram detectados em 5,9%, 5,4%, 16,2% e 
15,2% dos indivíduos avaliados, respectivamente por pais e professores. A prevalência de DDA foi superior à 
média nacional, enquanto o TDAH apresentou prevalência semelhante à da população mundial. De acordo com 
as avaliações dos pais / responsáveis e professores, as prevalências estimadas de transtornos comórbidos em 
crianças e adolescentes com sinais e sintomas de TDAH e TDA foram, respectivamente, 83%, 90%, 60,6% e 
64% 58,3%, 63,6%, 75,7% e 80,6% com transtornos de ansiedade. Conclusão: Devido à alta prevalência de 
comorbidades de ADHD encontradas neste estudo, são necessários estudos adicionais para avaliar a prevalência 
de outras doenças mentais na comunidade estudada. Portanto, um conhecimento mais profundo sobre um tema 
tão relevante pode ser gerado. 
 

Palavras-chave: Kalunga; Prevalência; TDAH; Sinais e sintomas. 
 

INTRODUCTION 

Attention deficit hyperactivity disorder (ADHD) is quite common in children and 

adolescents and bring negative effects to their family, school, and social life, often persisting 
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throughout their existence if not detected and treated. It is characterized by motor system, 

perceptual, cognition, and behavioral disturbances, compromising the learning process of 

people with adequate intellectual potential.(1-5) This syndrome also causes huge impact on 

society due to the high financial cost, the stress caused on families, the damage to vocational 

and academic activities and, above all, the negative effects on the self-esteem of children and 

adolescents.(5) 

Although considerable research has been devoted to this area worldwide, it is still 

insufficient for the full knowledge of ADHD in children and adolescents.(2,6) Also, few studies 

have been conducted worldwide on this type of disorder in isolated rural communities and, so 

far, just two have been performed in Brazil. 

In several national and international studies, mostly applied to school-age children, 

prevalence of ADHD lies between 3% and 6%.(7) This could lead to the false impression of 

low prevalence, and thus, children and adolescents in need of care would no longer receive 

appropriate assistance, both prophylactic and curative, while not constituting proper classic 

clinical cases.(2,6,8) 

Therefore, this study aimed to assess the prevalence of ADHD symptoms and 

comorbidities in children and adolescents aged 6 to 18, belonging to the Kalunga Quilombola 

ethnic group (descendants of African runaway enslaved individuals), who live in an isolated 

rural community located in the municipality of Cavalcante, in the northeastern part of the state 

of Goiás, Brazil. 

 

METHODS 

Sample and procedures  

All study procedures were approved by the Ethics Committee of the Universidade 

Federal de Goiás (protocol no. 21088913.5.0000.5078). The participants signed a written 

informed consent. 

The study was conducted from August 2010 to November 2013 in the Kalunga 

isolated rural community located in the municipality of Cavalcante, state of Goiás, Brazil. The 

inclusion criteria were: (i) being parents/guardians and teachers of children and adolescents of 

both genders, aged 6 to 18 years old, who identified themselves as Kalunga and studied for at 

least 2 months in four schools of Cavalcante, namely Colégio Estadual Elias Jorge Cheim, 

Escola Municipal Alcy Alves Moreira, Escola Municipal Joselina Francisco Maia, and Escola 
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Municipal Engenho 2; (ii) accepting to participate in the study and signing the written 

informed consent; (iii) completely responding the inventories Child Behavior Checklist for 

ages 6–18 (CBCL/6–18) (parents/guardians) and the Teacher's Report Form for ages 6–18 

(TRF/6–18 (teachers). The exclusion criteria were: (i) being parents/guardians and teachers of 

children under 6 years old and adolescents over 18 years old; (ii) not accepting to participate 

in the study; (iii) not completely responding the inventories CBCL/6–18 (parents/guardians) 

and TRF/6–18 (teachers); (iv) having communication difficulties. Therefore, a total sample of 

204 parents/guardians (n = 198) and teachers (n = 21) of Kalunga children (n = 70) and 

adolescents (n = 134) aged 6 to 18 years old participated in this research. 

 

Instruments 

For the detection of ADHD symptoms and comorbidities in Kalunga children and 

adolescents, in the present study the Brazilian versions(9) of the CBCL/6–18(10-12) and TRF/6–

18(11-13) were used. CBCL/6–18 obtains reports from parents, other close relatives, and/or 

guardians regarding children’s behavioral and emotional problems and competencies. Scores 

are obtained for: (a) 113 items that describe specific behavioral and emotional problems, plus 

two open-ended items for reporting additional problems; (b) eight empirically based 

syndromes, derived using factor analysis;(11) (c) two scales derived from second-order factor 

analyses of the eight syndromes, one labeled “internalizing and comprising the 

anxious/depressed, withdrawn/depressed, and somatic complaint syndromes” and the other 

labeled “externalizing and comprising the rule-breaking behavior and aggressive behavior 

syndromes); and (d) total problems, which consists of the sum of ratings on all 120 problem 

items.(11) 

 

Statistical analysis 

Data obtained using CBCL/6–18 and TRF/6–18 were analyzed for comparisons across 

gender, age group, and educational attainment of the children and adolescents evaluated, both 

intra and inter-respondents (parents/guardians and teachers), employing the Statistical 

Package for Social Sciences version 18.0 for Windows (SPSS 18.0). To check the statistical 

significance between the findings p value was calculated using the Fisher's exact test, 

establishing p < 0.05 as significant. In the analysis conducted among respondents, 
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parents/guardians versus teachers, kappa (Κ) statistics was used for assessing the level of 

agreement between them. 

 

RESULTS 

A sample of 204 participants, namely 198 parents/guardians and 21 teachers, 

responded to CBCL/6–18 and TRF/6–18, respectively. The distribution of the 204 children (n 

= 70) and adolescents (n = 134) according to the age group (6–11 years and 12–18 years), 

gender, and educational attainment (elementary school or high school) is presented in Table 1. 

In this study, we detected the presence of signs and symptoms of ADHD and ADD in 

the children and adolescents evaluated, with an estimated prevalence of 5.9% and 16.2%, 

respectively, when the screening was based on the responses of parents/guardians to CBCL/6–

18, and 5.4% and 15.2%, respectively, based on the answers provided by the teachers to 

TRF/6–18. 

Comparing the educational attainement with the estimated prevalence of ADHD and 

ADD, when respondents were teachers, using TRF/6–18, and when parents/guardians were 

respondents, using CBCL/6–18, no statistically significant difference was found (Table 2 and 

Table 3). 

 

Table 1 Sociodemographic characteristics of Kalunga children and adolescents (n = 
204), from the municipality of Cavalcante, GO, assessed from August 2010 to November 2013 

 
Variable Individuals 

N % 

Age group 

6 a 11 years  70 33.3 

12 a 18 years  134 66.7 

Gender 

Female 110 54.0 

Male  94 46.0 

Educational attainment 

Elementary school 177 86.8 

High school 27 13.2 
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According to both parents/guardians and teachers, about 11% of the individuals who 

were in high school showed presumption of ADHD, whereas for those attending elementary 

school, the prevalence was 5.1% and 4.5%, respectively (Table 2). A trend in concentration of 

pure ADD in elementary school was observed (p = 0.087). According to both 

parents/guardians and teachers, approximately 17% of the subjects studying in elementary 

school were assessed as having ADD, compared with 7.4% and 3.7% of high school students, 

respectively (Table 3). 

 

Table 2  - Distribution of estimated prevalence of ADHD according to gender, 
educational attainment, and age of Kalunga children and adolescents (n = 204), from the 

municipality of Cavalcante, GO, based on the responses of parents/guardians and teachers to 
the screening questionnaires Child Behavior Checklist for ages 6–18 (CBCL/6–18) and 

Teacher’s Report Form for ages 6–18 (TRF/6–18), respectively, assessed from August 2010 to 
November 2013 

 
Respondent Gender    IC 95%     p 

Female Male 

N % N % 

Parents/guardians 14 12.6 19 20.4 0.27–1.20 0.182 

Teachers 14 12.6 17 18.3 0.31–1.40 0.329 

 Educational attainment   

Elementar

y school 

High 

school 

N % N % 

Parents/guardians 9 5.1 3 11.1 0.11–1.69 0.201 

Teachers 8 4.5 3 11.1 0.09–1.53 0.165 

Variable             Age band   

6–11  12–18 

N % N % 

Parents/guardians 11 16.7 22 16.2 0.47–2.29 1.000 

Teachers 10 15.2 21 15.4 0.43–2.22 1.000 

Fisher's Exact Test. 
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Table 3 - Distribution of estimated prevalence of ADD according to gender, 
educational attainment, and age of Kalunga children and adolescents (n = 204), from the 

municipality of Cavalcante, GO, based on the responses of parents/guardians and teachers to 
the screening questionnaires Child Behavior Checklist for ages 6–18 (CBCL/6–18) and 

Teacher’s Report Form for ages 6–18 (TRF/6–18), respectively, assessed from August 2010 to 
November 2013 

 
Respondent                        Gender IC 95% P 

Female Male 

N % n % 

Parents/guardians 7 6.3 5 5.4 0.37–3.87 1.000 

Teachers 7 6.3 4 4.3 0.43–5.29 0.758 

 Educational attainment   

Elementary 

school 

High school 

N % n % 

Parents/guardians 31 17.5 2 7.4 0.60–11.79 0.264 

Teachers 30 16.9 1 3.7 0.69–40.63 0.087 

Variable Age band   

6–11  12–18 

N % n % 

Parents/guardians 1 1,5 11 8,1 0.02–1,38 0,108 

Teachers 11 1,5 10 7,4 0.43–2.22 0,107 

Fisher's Exact Test.  

 

The percentage of ADD remained constant regardless of the age, while an increase in 

the percentage of ADHD was found with increasing age both based on the answers provided 

by parents/guardians to CBCL/6–18 and by teachers to TRF/6–18, although no statistical 

significance was detected (Table 2 and Table 3). 

High concordance (Κ = 0.954) was found between the responses provided by 

parents/guardians using CBCL/6–18 and by teachers using TRF/6–18 regarding the behavior 

and performance of the children and adolescents evaluated to assess the estimated prevalence 

of ADHD (Table 4). 
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Table 4 -  Concordance between respondents (parents/guardians vs teachers) regarding 
ADHD symptoms in Kalunga children and adolescents (n = 204), from the municipality of 
Cavalcante, GO, based on the responses of parents/guardians and teachers to the screening 
questionnaires Child Behavior Checklist for ages 6–18 (CBCL/6–18) and Teacher’s Report 

Form for ages 6–18 (TRF/6–18), respectively, assessed from August 2010 to November 2013 
 

 Teachers    Κ1 
       P

2 

       Yes (%) No (%)   

Parents/guardians 
Yes (%) 11 (100.0) 1 (0.5) 

0.954 < 0.001 
No (%) 0(0.0) 192 (99.5) 

 

1 K: Kappa coefficient. 
2 p < 0.05.                                                                                                           

 

Based on the assessment of parents/guardians and teachers, the estimated prevalences 

of comorbid disorders in Kalunga children and adolescents with signs and symptoms of 

ADHD were, respectively, oppositional defiant disorder 83% and 90%, conduct disorder 

41.6% and 45.4%, anxiety disorders 58.3% and 63.6%, and affective disorders 33.3% and 

36.3%, whereas in subjects with signs and symptoms of ADD they were, respectively, 

oppositional defiant disorder 60.6% and 64%, conduct disorder 54.5% and 58%, anxiety 

disorders 75.7% and 80.6%, affective disorders 57.5% and 61.2%. 

 

DISCUSSION 

To the best of our knowledge, this is the first study on the prevalence of signs and 

symptoms of ADHD in Kalunga children and adolescents aged 6 to 18 years old. Few studies 

can be found about ADHD in isolated rural communities and specifically in black people in 

Brazil. 

Furthermore, an important aspect of the method applied is the strategy of combining 

the opinions of different informants to generate diagnostic hypotheses, limited to the cases 

herein presented and considering that the purpose was not to effectively diagnose mental 

illnesses, but obtain a screening of the studied population. It is well known that individuals 

presenting with ADHD tend not to refer to symptoms of externalizing problems compared 

with other sources of information, such as parents/guardians and teachers.(7)  

The world average estimated prevalence of ADHD is approximately 5.3%, based on 

varied sources, such as parents, teachers, subjects, and clinical evaluation,(14) similar to the 
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result of this study. Nevertheless, in some studies, higher estimated prevalences of ADHD 

were found, but it should be emphasized that the results were based solely on the assessment 

of teachers, without the requirement of functional impairment.(15) In a study screening 6–12-

year-old students using diagnostic criteria from the Diagnostic and Statistic Manual of Mental 

Disorders – Fourth Edition (DSM-IV) as the first step and, as the second step, parents’ 

interview with the researchers, during which they filled an ADHD symptom questionnaire, 

the prevalence of ADHD was 13%. 

Among the studies on ADHD carried out in Brazil, a research on Karajá children and 

adolescents had more similarities with this work regarding methods, since the same 

instruments were used in both. In that work, the prevalence of ADHD was 10.4% when 

respondents were parents and 2.8% when respondents were teachers.(16) 

Comparing our data with the results obtained in a study with children aged 7 to 14 

years old, using clinical evaluation based on the analysis of various sources of informants, 

with the requirement of functional impairment to diagnose the disorder, in all cases the 

authors found higher and statistically significant (p < 0.001) prevalence of ADHD.(17) 

In a study on African-Brazilian children and adolescents aged 5 to 14 years old, with 

the requirement of functional impairment, using clinical evaluation based on various 

informers, the estimated prevalence of ADHD was lower than that found in this work for all 

situations (p < 0.001). (18) 

A survey on African-American children was conducted to compare individuals with 

and without ADHD. The authors reported that children presenting with ADHD had higher 

rates of comorbidities for almost all psychiatric disorders assessed, although statistical 

significance was only found for oppositional defiant disorder, anxiety disorders, major 

depression, and bipolar disorder.(19)  

Comparing the results of this study with those obtained in a research to evaluate the 

prevalence, comorbid conditions, and impairments of ADHD among young adolescents, aged 

12 to 14 years old, in Porto Alegre, Brazil, using a screening instrument based on the 18 

DSM-IV ADHD symptoms, in all cases rates for Kalunga children and adolescents were 

higher and presented statistical significance (p < 0.05).(20) 

In most studies on Brazilian children and adolescents in which the methodology 

included the need for negative impact (dysfunction) on the subject's life, estimated prevalence 



170 
Revista Brasileira de Neurologia e Psiquiatria. 2017 Set./Dez;21(3):162-174. 

 http://www.revneuropsiq.com.br  
 

rates of ADHD were lower than those found herein among Kalunga children and teenagers, as 

repeatedly demonstrated in the literature. 

Analyzing the present results in comparison with a study conducted in Canada for the 

assessment of Inuit children and adolescents aged 6 to 10 years old, having parents and 

teachers as informants and without the requirement of functional impairment, the prevalence 

rates of ADHD in our study are lower.(21) The fact that the Brazilian population evaluated 

herein is poorer than the Canadian sample reinforces the biological component of ADHD, 

regardless of the socioeconomic circumstances in which the individual lives. 

Based on the results obtained from the responses provided by parents/guardians and 

teachers to CBCL/6–18 and TRF/6–18, respectively, the presence of symptoms and 

comorbidities of ADHD in the population of children and adolescents evaluated was 

confirmed. This discovery leads to the reflection on the well known and discussed, but not yet 

conclusive, issue of biological influences versus environmental influences.(22,23,24) 

The symptoms and comorbidities of ADD presented higher prevalence in the sample 

compared with the world average and some studies in Brazil, proving to be a mental health 

problem in children and teenagers all over the world. In contrast, the symptoms and 

comorbidities of ADHD in this sample showed prevalence similar to that of the world 

population. Unlike the results found in the literature, which show a prevalence od ADHD and 

ADD in males, in the present study they were more prevalent in females.(17,25) 

This work provided the opportunity to learn about cross-cultural variables that may 

influence the epidemiology of mental illness. It is still to be known whether the prevalence of 

mental illness differs between black people from urban and rural communities. The fact that 

the population under study is relatively isolated geographically reinforces the correlation 

between nature and nurture. The present data show that the low environmental stress 

experienced by this community did not seem to influence the prevalence of mental disorders 

detected, since it is similar to that reported for black populations living in totally different 

environments. Therefore, it seems that genetic factors determine mental illness more than the 

environment and, therefore, nature would present more influence than nurture. 

According to the assessments of parents/guardians and teachers, the comorbidities 

(oppositional defiant disorder, conduct disorder, anxiety disorders, and affective disorders) 

showed high prevalence. Therefore, further research is needed to assess the prevalence of 
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other mental disorders in the community studied in order to generate deeper knowledge about 

such a relevant theme and the peculiarities of Kalunga children and adolescents. 

 

CONCLUSION 

Based on the answers provided by parents / guardians and teachers, the prevalence of 

signs and symptoms of mental disorders in the Kalunga children and adolescents population 

was evaluated. Although they have the Cerrado in their backyard, unlike most Brazilian 

children and adolescents living in large urban centers, cloistered in their homes, apartments or 

schools, the individuals evaluated in this study showed signs and symptoms of mental 

disorders. Contrary to the results of most population-based studies with children and 

adolescents, in the present study it was observed that mental health problems were more 

common in younger than in the older subjects. In addition, it was found that girls were more 

affected by internalizing problems than boys, contrary to the literature. Finally, despite some 

unexpected results, based on solid statistical data collected with scientific rigor, it was 

possible to generate knowledge that can help to develop planning guides of action and 

interventions of the competent public institutions. 

As this was a prevalence study in an ancestral community of quilombola remnants 

relatively isolated in rural areas, it offers the opportunity to learn about transcultural variables 

that may influence the epidemiology of mental illness. The fact that this population is 

relatively isolated geographically and ethnically pure confers precision to the correlation 

between nature and environment. The data obtained show that the low environmental stress 

demand experienced by this community did not seem to influence the high prevalence of 

mental disorders detected, that is, the environment seemed to have less influence on the 

determination of the mental illness than the genetic factors. Therefore, in this particular 

aspect, nature would have exerted more influence than the environment. This fact 

corroborates the fact that black individuals living in very different environments present 

similar prevalences of mental illness. 

 However, when cross-cultural factors are studied, there are difficulties imposed by 

the adequacy to the evaluated sample of measures and instruments used in the information 

collection. In the present case, there were no previous studies with this specific population for 

the validation of the instruments used. Thus, it is suggested that in later studies other factors 

be addressed, such as the better characterization of how the high prevalence of consanguine 
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marriages in the community studied could be influencing the determination of a higher 

prevalence of mental disorders. It would also be interesting to compare the differences in 

prevalence of consanguinity between the individuals in the mental illness group and those 

who do not, in order to verify if they were significant. 
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