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Abstract
Objective: The Child and Adolescent Behavior Inventory (CABI) is a cost-free 75 question-question-
naire developed by an Italian group to collect information from parents on the behavior of children
and adolescents aged 6 to 18 years. It assesses different areas of children’s behavior and psychopa-
thology, including internalizing and externalizing symptoms, and can be used to identify children at
risk of mental disorders both in clinical and epidemiological settings. In this study, the authors pres-
ent a Brazilian-Portuguese adaptation of the CABI and its psychometric properties.
Methods: First, the authors conducted a rigorous transcultural adaptation of CABI’s questions
and instructions for the Brazilian context. In an online sample of 598 parents, the authors found
high reliability (internal consistency) for the CABI’s main subscales.
Results: Validity was supported by exploratory factor analysis (the authors found 6 factors rep-
resenting several aspects of psychopathology both according to the DSM and HiTop models) and
significant differences in most CABI’s subscales between children with parent-reported psycho-
pathology and typically developing ones. The present study suggests that the adapted version of
CABI is a valid and reliable measure that can be used in Brazil.
Conclusions: The CABI can be useful to the pediatrician to get fast but wide information from
parents on the behavioral condition of their children or adolescents, and also to decide whether
it is appropriate to consult a mental health professional.
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Introduction

Half of all lifetime mental health disorders start by age
14,1 and mental disorders are one of the main causes of
disability across the lifespan.2 From a policy perspective,
childhood mental health is an area of significant interest
as interventions targeting child development may have a
high impact on human capital accumulation through child
behavior.3 Consequently, the correct identification of
children at risk of psychopathology is fundamental to the
delivery of appropriate psychological and pharmacologi-
cal treatment.4

Complexity, time, and cost are barriers to the wide
use of gold-standard diagnostic measures for mental dis-
orders in childhood.5 Therefore, brief, free, accessible,
and validated measures of child mental health are quite
relevant where there is limited access to expert evalua-
tion.5 Also, even when expert diagnoses are available,
the inclusion of dimensional approaches can inform the
extent of a behavioral problem in each given individual.6

Screening for mental disorders in different settings, such
as primary health centers, elementary and secondary
schools, as well as in populational approaches may allow
health practitioners an earlier diagnosis and intervention
for children with behavioral problems.4

The Child and Adolescent Behavior Inventory (CABI) is
a 75 questions-questionnaire developed by an Italian
group to collect information on the behavior of children
and adolescents from 6 to 18 years of age.7-9 This ques-
tionnaire was designed both for clinical and epidemiolog-
ical studies. CABI was developed based on DSM-IV
symptoms10 and the symptomatology was distributed
according to major clusters of psychological symptoms,
including social difficulties, inattention, hyperactivity,
impulsivity, thought problems, irritability, depressive
symptoms, suicidality, anxiety, trauma, somatic symp-
toms, eating problems, elimination problems, sleep prob-
lems, oppositional defiant behavior, conduct problems,
substance abuse, bullying, and school problems. Measures
of clinical evaluation and screening that cover a wide
range of existing mental health problems are important
in community mental health clinics (i.e., those that work
with youth in routine and/or low-resource settings)
where comorbidity is the norm.11 The CABI has shown
similar evidence of validity and reliability to the Children
Behavior Checklist (CBCL), a well-known and largely used
questionnaire for the assessment of children and adoles-
cent behavior.9 In comparison with the CBCL, the CABI,
although shorter (75 items vs 113), explores a broader
area of behavioral problems, has a stricter adherence to
DSM criteria, allows an easier first evaluation without the
use of a grid, and is free of use.

The primary aim of this study was to develop and provide
initial psychometric data and preliminary normative values
on a Brazilian-Portuguese translation and cultural adapta-
tion of CABI.
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Material and methods

Participants

This study used data from a cross-sectional study that is part
of a broader research project examining the impact of the
SARS-CoV-2 pandemic on child and youth mental health and
development. It was approved by the ethics board of the
Federal University of Minas Gerais, Brazil (registry:
31,618,720.4.0000.5149). The authors assessed 598 parents
using an online interface developed in SoSci Survey (www.
soscisurvey.de), and consent forms were presented and
accepted in the platform itself. Data were collected from
July to October 2020.

The total entry was 1406 responses. From those, 659 par-
ticipants were excluded for completing none of the CABI
items, three for having more than 20% of missing items, and
10 for having up to 10% of missing items. Exclusions also
included reports about children with less than 6 years old
(N = 71) or more than 18 years old (N = 22). Responses not
given by parents were also excluded (five grandparents’
responses, four stepparents’ responses, and 13 responses
given by another caregiver). Last, 21 responses were
excluded because parents did not have completed at least
8 years of education (less than middle school education).
Measures

Samples’ characteristics

The online survey had questions investigating participants’
sex, age in years, education, type of school, and civil/mari-
tal status when appropriate. The authors asked about the
country’s region of living. For economic classification, the
authors used the Brazilian Economic Classification Criteria,12

a Brazilian instrument that provides evidence about the pur-
chasing power and general situation of the households
through questions about the possession of durable goods and
the educational level of the head of the household. A sub-
ject score on the CCEB can vary from 0 to 100 and it is classi-
fied into one of 6 classes (A, B1, B2, C1, C2, DE) with the
first letters of the alphabet indicating higher family average
monthly incomes. In this study, the authors collapsed classes
B1 and B2 in class B, and classes C1 and C2 in class C. Class A
represents individuals with the highest socioeconomic status
and DE with the lowest.

Parents were asked if their child had ever had a profes-
sional diagnosis of a mental disorder. If they reported posi-
tively, the authors requested that they check what mental
disorders their child had in a list of psychiatric diagnoses
based on the DSM-5 nomenclature.13 Then, the authors cate-
gorized all parent-reported diagnoses in one of five main
areas: (1) neurodevelopmental, disruptive, and conduct
disorders, (2) schizophrenia spectrum and other psychotic
disorders, (3) depressive and bipolar-related disorders,

http://creativecommons.org/licenses/by-nc-nd/4.0/
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(4) anxiety, obsessive-compulsive, and trauma-related
disorders, and (5) eating disorders and substance-related
disorders.

Child and Adolescent Behavior Inventory (CABI)

CABI was designed by Cianchetti and colleagues7 as a dimen-
sional screening questionnaire for mental disorders and
problematic behaviors in children and adolescents. The
questionnaire is currently free-of-cost and accessible to
most health practitioners in different clinical settings. It can
be used as a quantitative screening measure to estimate the
intensity of psychopathology and problematic behavior in
epidemiological studies, clinical research, and outpatients
clinics. The CABI can also be used to investigate which symp-
toms are more prominent for each case.

The subscales of the current version of CABI (75 items)
cover several areas of children’s psychopathology and
behavior: somatic symptoms, illness anxiety, sleep prob-
lems, tension, apprehension, anxiety towards school, sepa-
ration anxiety, social anxiety, specific phobias, mysophobia,
compulsions, obsessions, insecurity, post-traumatic stress
disorder, depressive mood, lack of interest, self-esteem,
abulia, guilt, suicide behavior, irritability, oppositional defi-
ant behavior, conduct problems, impulsivity, attention-defi-
cit/hyperactivity disorder (ADHD), reality testing,
relationships, enuresis and encopresis, bulimia, anorexia,
sex/gender, substance abuse, school problems, and bullying.
The most representative symptoms reported in the DSM-IV-
TR and DSM-5 diagnostic criteria were chosen and grouped
into three main subscales: Internalizing Disorders (i.e., anxi-
ety and depressive disorders), Externalizing Disorders (i.e.,
oppositional-defiant and conduct disorders), and ADHD7.
Both parents and teachers can answer each question on a
scale with three options: 2- very true, 1- somewhat or some-
times true, or 0 - not true. Higher scores are indicative of
more emotional and/or behavioral problems. In this study,
the authors only have parents as a source of information on
child and adolescent behavior.

Cianchetti and colleagues7 reported a high internal con-
sistency for CABI Internalizing and Externalizing symptoms
(0.822 and 0.871), as well as for ADHD items (0.873). An
exploratory factor analysis of the items related to anxiety
(5�10), depression (10�28), irritability (29�32), externaliz-
ing behavior (33�39), and ADHD (43�51), as well as the
questions 11 and 16 (fears and insecurity), suggested a
three-factor structure related to Internalizing Symptoms,
Externalizing symptoms, and a mixed factor containing
items of irritability and depression.

Translation and cross-cultural adaptation of CABI to
Brazilian Portuguese

Translation and cross-cultural adaptation of CABI were per-
formed following a rigorous guideline suggested by Souza
and Rojjanasrirat:14 (1) Two knowledgeable bilingual profes-
sionals in child development and psychopathology indepen-
dently translated the English version to a Brazilian
Portuguese version; (2) A child psychiatry researcher and
physician blindly synthesized the two independent transla-
tions combining the best cultural translation of each item;
(3) The synthesized preliminary Brazilian Portuguese version
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was back-translated to English by two certified native
English-speakers’ translators through professional contract
translation services; (4) Both back-translations were dis-
cussed regarding format, wording, and grammatical struc-
ture of the sentences, similarity in meaning, and relevance
compared to the original English and Italian versions. The
fourth step was performed by a multidisciplinary committee
with professionals from Psychiatry, Psychology, Neuropsy-
chology, and Pediatrics, including the developer of the origi-
nal CABI.

CABI instructions and response format were maintained
as per the preliminary synthesized Brazilian Portuguese ver-
sion, but 45 of the 75 CABI items were submitted to the pre-
vious steps until the committee reached a final consensus
(changed items: 2, 4, 5, 6, 8, 10, 11, 12, 13, 14, 15, 16, 18,
19, 21, 22, 23, 24, 25, 26, 27, 28, 29, 31, 32, 35, 36, 37, 39,
44, 45, 48, 49, 50, 51, 53, 55, 58, 60, 62, 64, 69, 72, 75, and
90). A final Brazilian Portuguese version (Table 1) was devel-
oped and used for the following analysis. The step-by-step
procedure can be requested from the authors.

Statistical and psychometric analysis

Initially, the authors conducted a confirmatory factor analy-
sis to test the 3-factor structure proposed by Ciancetti et al.
(2013) in the original paper (i.e., internalizing, externaliz-
ing, and ADHD-related problems) and tested its internal con-
sistency using McDonald’s omega and Cronbach’s alpha.
However, although the three factors showed adequate reli-
ability (coefficients ranging from 0.78 to 0.94) the fit
indexes for this model were far from ideal (RMSEA: 0.09,
CFI = 0.72, TLI = 0.71), suggesting that in the present sample
a different factor structure may better suit the present find-
ings. The authors then used exploratory factor analysis using
all test items (weighted least squares estimation method on
the promax rotation) to analyze the CABI internal structure.
Horn’s parallel analysis was used to determine factor reten-
tion. The association of each CABI subscale with children’s
sex, age, and the socioeconomic score was investigated
using Spearman correlation.

DSM classification system, though dominant in clinical
practice, can be difficult to be used when interpreting quan-
titative analysis of mental disorders, given high comorbidity,
and marked within-diagnosis heterogeneity.15 Therefore, to
interpret factor analysis the authors adopted an alternative
classification model based on quantitative nosology
guided by statistical analyses, the Hierarchical Taxonomy of
Psychopathology (HiTOP),15 as a complementary method to
understand the CABI latent structure. Briefly, HiTOP is a hier-
archical model where (1) signs, symptoms, and maladaptive
traits are summarized into (2) syndromes/disorders, closer
to that of DSM-5 or ICD-10 disorders. At the next hierarchical
level up are (3) subfactors and above them are (4) broader
dimensions or spectra. So far, the model proposes six dimen-
sions/spectrums: internalizing, externalizing-disinhibited,
externalizing-antagonistic, thought disorder, somatoform
symptoms, and detachment. Hierarchical levels can be up to
a general psychopathology factor (p). Although the CABI was
not developed using this more recent model, the authors
expected that some of these dimensions would appear
in the factor analysis, along with the more traditional DSM
categories.



Table 1 Brazilian version of the Child and Adolescent Behavior Inventory (CABI).

Instruç~oes: As frases a seguir se referem a problemas que podem estar presentes em crianças e
adolescentes. Por favor, considere o comportamento do(a) seu/sua filho(a), nos �ultimos seis
meses. Para cada afirmaç~ao, pergunte-se se a situaç~ao �e ‘verdadeira’, ‘em parte ou algumas
vezes verdadeira’ ou ‘falsa’ em relaç~ao �a sua criança/adolescente. Responda marcando um "X" no
quadrado apropriado. Note que algumas perguntas podem n~ao se aplicar ao(�a) seu/sua filho(a),
caso ele(a) seja muito pequeno(a), j�a que o question�ario tamb�em se refere a adolescentes.
Detodomodo, responda a todas as perguntas. Se o significado de uma ou mais afirmaç~oes n~ao
estiver claro para você, ou caso você n~ao souber responder, anote imediatamente o n�umero da
quest~ao no final do question�ario e, ao entreg�a-lo, peça explicaç~oes (i.e., tire suas d�uvidas
conosco!).
Seu filho ou sua filha:

Verdadeira (2) Em parte, ou
algumas vezes
verdadeira (1)

Falsa (0)

1. Frequentemente se queixa sobre algum mal-estar físico (por exemplo: uma dor de cabeça, dor
de barriga etc.)

2 1 0

2. Se preocupa excessivamente com doenças e/ou em ter alguma doença 2 1 0
3. Acha difícil pegar no sono ou diz que n~ao dorme bem 2 1 0
4. O seu sono �e atrapalhado por pesadelos ou por ele(a) acordar durante a noite 2 1 0
5. Parece tenso(a) e/ou ansioso(a) 2 1 0
6. Tende a se preocupar demais com tudo 2 1 0
7. Se preocupa demais com a escola 2 1 0
8. �E muito difícil para ele(a) ficar separado(a) ou longe dos seus pais 2 1 0
9. �E excessivamente tímido(a) 2 1 0
10. Geralmente, fica envergonhado(a) na frente de estranhos ou de pessoas que ele(a) conhece

pouco
2 1 0

11. Tem medo excessivo de alguma coisa (por exemplo, de escuro, de ficar sozinho(a), de insetos
ou ladr~oes etc.). Especifique do que ele(a) tem medo de:

2 1 0

12. Tem um medo excessivo de sujeira, ent~ao tem que se lavar continuamente 2 1 0
13. Você observa aç~oes ou "rituais" que ele(a) repete frequentemente e que diz n~ao conseguir

parar de repetir. Descreva quais:
2 1 0

14. Tem uma necessidade obsessiva de que as coisas estejam em uma ordem precisa 2 1 0
15. �E obcecado(a) por pensamentos desagrad�aveis, dos quais n~ao consegue se livrar 2 1 0
16. Tem muito medo de cometer erros 2 1 0
17. Tem dificuldade de tomar decis~oes, mesmo sobre coisas sem importância 2 1 0
18. J�a esteve envolvido(a) em ou testemunhou eventos particularmente estressantes, ap�os os

quais seu comportamento mudou de alguma forma? Caso verdadeiro, indique quais mudanças
ocorreram ap�os o evento:

2 1 0

19. Chora sem motivo ou por coisas triviais, coisas sem muita importância 2 1 0
20. Frequentemente parece triste 2 1 0
21. Frequentemente fica tristonho(a) (com o humor deprimido) 2 1 0
22. Diz que n~ao �e feliz ou claramente parece n~ao estar feliz 2 1 0
23. N~ao demonstra interesse, nem mesmo em coisas prazerosas 2 1 0
24. Sente-se inferior aos outros, tem baixa autoestima 2 1 0
25. Est�a frequentemente cansado(a) ou ap�atico(a), tudo lhe exige muito esforço 2 1 0
26. Ele(a) se culpa excessivamente 2 1 0
27. Ele(a) �as vezes j�a disse que n~ao queria mais viver 2 1 0
28. Ele(a) j�a se machucou ou tentou se machucar 2 1 0
29. �E muito irrit�avel 2 1 0
30. Frequentemente fica bravo(a), at�e sobre coisas n~ao importantes 2 1 0
31. Tem mudanças frequentes e abruptas de humor 2 1 0
32. �E temperamental, tem acessos de raiva 2 1 0
33. N~ao obedece e �e difícil fazê-lo(a) obedecer 2 1 0
34. N~ao respeita as regras 2 1 0
35. Frequentemente mente ou trapaceia 2 1 0
36. Ele(a) �e prepotente, dominador(a) e sempre quer se impor 2 1 0
37. Discute/"bate-boca" com frequência 2 1 0
38. Incomoda e intencionalmente irrita os outros 2 1 0
39. Frequentemente entra em brigas físicas 2 1 0
40. Destr�oi coisas 2 1 0
41. �E ou tem sido cruel com animais ou pessoas 2 1 0
42. Ele(a) j�a cometeu pequenos furtos 2 1 0
43. �E impulsivo(a) e age antes de pensar 2 1 0
44. Tende a n~ao respeitar a sua vez ao brincar 2 1 0
45. Interrompe ou se intromete, perturbando brincadeiras/jogos ou a conversa dos outros 2 1 0
46. Est�a sempre se movimentando e n~ao consegue ficar parado(a) 2 1 0
47. N~ao consegue ficar sentado(a) por muito tempo, precisa se levantar 2 1 0
48. Corre e pula por todos os lugares de uma forma exagerada 2 1 0
49. Tem dificuldade para se concentrar enquanto faz a liç~ao de casa 2 1 0
50. Tem dificuldade em manter sua atenç~ao em uma coisa por muito tempo 2 1 0
51. Fica cansado(a) muito rapidamente, mesmo quando est�a brincando 2 1 0
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Table 1 (Continued)

Instruç~oes: As frases a seguir se referem a problemas que podem estar presentes em crianças e
adolescentes. Por favor, considere o comportamento do(a) seu/sua filho(a), nos �ultimos seis
meses. Para cada afirmaç~ao, pergunte-se se a situaç~ao �e ‘verdadeira’, ‘em parte ou algumas
vezes verdadeira’ ou ‘falsa’ em relaç~ao �a sua criança/adolescente. Responda marcando um "X" no
quadrado apropriado. Note que algumas perguntas podem n~ao se aplicar ao(�a) seu/sua filho(a),
caso ele(a) seja muito pequeno(a), j�a que o question�ario tamb�em se refere a adolescentes.
Detodomodo, responda a todas as perguntas. Se o significado de uma ou mais afirmaç~oes n~ao
estiver claro para você, ou caso você n~ao souber responder, anote imediatamente o n�umero da
quest~ao no final do question�ario e, ao entreg�a-lo, peça explicaç~oes (i.e., tire suas d�uvidas
conosco!).
Seu filho ou sua filha:

Verdadeira (2) Em parte, ou
algumas vezes
verdadeira (1)

Falsa (0)

52. Sente-se perseguido(a) 2 1 0
53. �E excessivamente desconfiado(a) 2 1 0
54. Algumas vezes, tem ideias estranhas 2 1 0
55. Algumas vezes, ele(a) diz que vê ou ouve coisas que n~ao est~ao l�a 2 1 0
56. Tem dificuldade para se relacionar e interagir com outras pessoas 2 1 0
57. N~ao consegue fazer amigos de verdade ou n~ao parece interessado(a) em amizades 2 1 0
58. Parece pouco interessado(a) em brincar com os colegas 2 1 0
59. N~ao parece expressar suas emoç~oes usando as express~oes faciais adequadas 2 1 0
60. Seu comportamento �e "estranho", diferente do de outros colegas 2 1 0
61. Faz perguntas inconvenientes, como perguntas excessivamente pessoais a estranhos em

momentos inapropriados
2 1 0

62. �As vezes, faz xixi na cama 2 1 0
62. �As vezes, suja a calça de cocô durante o dia 2 1 0
64. Se empanturra de comida 2 1 0
65. Mant�em uma dieta rigorosa (n~ao prescrita por um(a) m�edico(a) ou nutricionista) 2 1 0
66. Sente-se muito gordo(a) ou diz que partes de seu corpo s~ao muito gordas 2 1 0
67. Perdeu muito peso recentemente 2 1 0
68. Parece muito interessado(a) em sexo 2 1 0
69. Ele(a) mostra que gostaria de ser do sexo oposto 2 1 0
70. Fuma 2 1 0
71. Bebe �alcool 2 1 0
72. Usa drogas (fuma maconha ou usa outras substâncias perigosas) 2 1 0
73. N~ao vai bem na escola 2 1 0
74. Recentemente, tem piorado o desempenho na escola 2 1 0
75. Os colegas de sala de aula ou outras crianças/adolescentes riem dele(a), o(a) ameaçam ou

maltratam
2 1 0

Liste os n�umeros das quest~oes cujo significado n~ao estava claro.
Seu/sua filho(a) exibe algum comportamento que lhe parece diferente do de seus colegas? Dê detalhes.
Seu/sua filho(a) exibe algum comportamento que lhe preocupa? Dê detalhes.
Se h�a epis�odios que lhe preocupam, �e melhor n~ao os ignorar. Geralmente, problemas podem ser resolvidos se forem abordados adequada-
mente e em tempo. Problemas ignorados podem ser difíceis de resolver depois.

Jornal de Pediatria 2023;99(4): 413�422
To test the preliminary clinical usage of CABI, the authors
compared children with and without a history of mental dis-
orders � as reported by their parents � on all CABI scales
using the Mann-Whitney test.

All analyses were conducted in the JASP 0.14.01 software.16
Results

Samples’ characteristics are shown in Table 2. Most ques-
tionnaires were answered by mothers (91%). Parents’ ages
varied from 24 to 66 years, most of them had a tertiary
degree, were married or living together with a partner, were
from Brazil’s economic upper classes, and lived in the South-
east. Children’s ages ranged from 6 to 18 years, sex was rela-
tively balanced in the sample, and most of them were from
private schools. According to parent reports through struc-
tured questionnaires, slightly more than a third of the sam-
ple has had a previous mental disorder diagnosis, mainly a
neurodevelopmental and/or disruptive disorder.

Internal consistency estimated by the McDonald’s omega/
Cronbach’s alpha were 0.88/ 0.88 for Internalizing
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symptoms, 0.89 / 0.87 for Externalizing symptoms, and
0.91/ 0.91 for ADHD symptoms. Reliability for the original
scales is shown in Table 3.

Regarding sociodemographic influences on CABI’s scores
(Supplementary Table 1 and Table 3), there were significant
but small differences between boys and girls in most exter-
nalizing and ADHD subscales, in addition to the subscales of
obsessive-compulsive problems, bulimia, and elimination
problems. According to correlation coefficients, phobias,
impulsivity, hyperactivity, and elimination problems would
decrease with age, while relationship problems, anorexia,
sex problems, substance abuse, and school problems would
increase with age. Lower scores in the socioeconomic mea-
sure (CCEB), which indicates fewer economic advantages,
were related to higher behavior problems in all but the
anorexia subscale of the CABI.

In the factor analysis, the authors found a complex struc-
ture of 6 factors, some of them representing more general
aspects of psychopathology (Kaiser-Meyer-Olkin test: 0.94,
43% of explained variance). The model showed a better fit
when compared to the original one although not in the ideal
ranges suggested in the current literature (RMSEA: 0.05,



Table 2 Participants description.

Variable Value

Child/Adolescent (n = 598) Sex, N (%)
Male 334 (56)
Female 264 (44)

Age (years), M (SD) 10.47 (3.32)
Education (years), M (SD) 5.29 (3.20)
School type, N (%)
Public 143 (24)
Private 455 (76)

History of Mental Disorder, N (%) 237 (40)
Neurodevelopmental, Disruptive, and Conduct Disorders 185 (31)
Schizophrenia Spectrum and Other Psychotic Disorders 2 (0)
Depressive and Bipolar Related Disorders 37 (6)
Anxiety, Obsessive Compulsive, and Trauma-Related Disorders 81 (14)
Eating Disorders and Substance-Related Disorders 4 (1)

Parent (n = 598) Parent-child relationship, N (%)
Mother 546 (91)
Father 52 (9)

Age (years), M (SD) 41.69 (6.55)
Education, N (%)
Primary education 16 (3)
Secondary education 109 (18)
University/College degree 392 (66)
Master’s 53 (9)
Doctorate degree 28 (5)

Civil status, N (%)
Single 33 (6)
Married/live together 309 (52)
Divorced 232 (39)
Widowed 18 (3)

Economic class, N (%)
A (R$25,554 average household income) 239 (40)
B (R$11,279 or R$5641 average household income) 225 (38)
C (R$3085 or R$1748 average household income) 127 (21)
DE (R$719 average household income) 7 (1)

Brazilian geographic region, N (%)
North 12 (2)
Northeast 54 (9)
Central-West 21 (4)
Southeast 472 (79)
South 39 (7)

M, Mean; SD, Standard Deviation.

D.S. Costa, C. Cianchetti, D. Dewey et al.
CFI: 0.88). Two judges classified each factor both according
to the traditional DSM categories and the HiTOP model. The
model facets are highlighted in italic in the following results
and in Supplementary Table 2.

Factor 1 (11% of model variance) included items mainly
related to inattention, hyperactivity, impulsivity, and opposi-
tional-defiant behavior which may represent Externalizing
Symptoms � Antagonistic / Oppositional behavior � which
are mainly milder signs of antisocial behavior. Items: 46, 46,
48, 45, 50, 49, 44, 43, 34, 44, 40. Omega: 0.921 / Alfa: 0.924.

Factor 2 (9% of model variance) included several symp-
toms of emotional distress including irritability, anger, mood
changes, verbal confrontation, depressed mood, and unhap-
piness. This reflects the Internalizing - Distress HiTOP
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Dimension. Items: 38, 32, 29, 30, 31, 37, 21, 36, 22. Omega:
0.912 / Alfa: 0.910.

Factor 3 (7% of model variance) was formed by items
related to fear, anxiety, obsessions, and sleep problems
reflecting Internalizing Symptoms - Fear HiTOP dimension.

Items: 6, 2, 16, 7, 11, 5, 26, 4, 15, 3, 8. Omega: 0.832 /
Alfa: 0.830.

Factor 4 (6% of model variance) / was formed only by
items that reflected emotional instability, including irritabil-
ity, anger, aggressive behavior, and mood swings, reflecting
Externalizing Symptoms � Disinhibited / Irritability. Symp-
toms related to social functioning, including difficulties in
the relationship with peers. Items: 59, 57, 09, 58, 10, 60,
59. Omega: 0.839 / Alfa: 0.841.



Table 3 Comparison between Boys and Girls in the Child and Adolescent Behavior Inventory (CABI) subscales (parent-report).

Reliability Boys (n = 334) Girls (n = 264) MW-t Effect Size

Subscale Items Omega Alfa M SD Md M SD Md Z r �
Somatic 1�4 0.64 0.62 3.2 2.2 3 3.1 2.2 3 �1.06 �0.04 Small
Anxiety 5�10 0.66 0.68 5.4 2.8 5 5.3 3.0 5 �0.54 �0.02 Small
Phobias 11 � � 1.1 0.9 1 1.0 0.8 1 �1.65 �0.07 Small
Obsessive-Compulsive 12�15 0.63 0.59 1.4 1.6 1 1.1 1.6 0 �3.19** �0.13 Small
Insecurity 16�17 � 0.58 1.6 1.2 1 1.5 1.2 2 �0.42 �0.02 Small
Post-Traumatic Stress 18 � � 0.5 0.8 0 0.5 0.7 0 �1.56 �0.06 Small
Depression 19�28 0.87 0.88 5.0 4.5 4 4.7 4.7 3 �1.20 �0.05 Small
Irritability 29�32 0.92 0.92 3.3 2.9 3 2.5 2.6 2 �2.98** �0.12 Small
Oppositional-Defiant 33�37 0.86 0.86 3.3 2.9 3 2.6 2.7 2 �2.99** �0.12 Small
Conduct Disorder 38�42 0.76 0.74 1.3 1.7 1 0.9 1.7 0 �3.67** �0.15 Small
Impulsivity 43�45 0.82 0.82 2.1 1.9 2 1.4 1.7 1 �4.44** �0.18 Small
Hyperactivity 46�48 0.91 0.90 2.5 2.3 2 1.5 2.0 1 �5.13** �0.21 Small
Inattention 49�51 0.84 0.81 3.1 1.9 3 2.3 2.0 2 �4.97** �0.20 Small
Reality check 52�55 0.78 0.77 1.0 1.6 0 1.1 1.9 0 �0.56 �0.02 Small
Relationships 56�61 0.85 0.84 2.1 2.7 1 1.6 2.6 0 �3.26** �0.13 Small
Enuresis / Encopresis 62�63 � 0.59 0.4 0.8 0 0.3 0.8 0 �2.31* �0.09 Small
Bulimia* 64 � � 0.5 0.8 0 0.4 0.6 0 �2.88** �0.12 Small
Anorexia 65�67 0.46 0.47 0.5 0.9 0 0.6 1.2 0 �0.15 �0.01 Small
Sex 68�69 � 0.57 0.3 0.6 0 0.2 0.7 0 �1.24 �0.05 Small
Substance Abuse 70�72 0.80 0.80 0.1 0.3 0 0.2 0.8 0 �1.06 �0.04 Small
School problems 73�74 � 0.78 1.1 1.3 1 0.8 1.2 0 �2.99** �0.12 Small
Bullying 75 � � 0.3 0.6 0 0.2 0.5 0 �1.69 �0.07 Small
Internalizing 5�11. 16�17.

19�28
0.88 0.88 18.3 10.4 17 17.1 10.9 16 �1.54 �0.06 Small

Externalizing 33�42 0.89 0.87 4.6 4.2 3 3.5 4.0 2 �3.42** �0.14 Small
ADHD* 43�51 0.91 0.91 7.7 5.4 7 5.2 4.8 4 �5.77** �0.24 Small

*p < 0.05, **p < 0.01.
ADHD, Attention-Deficit Hyperactivity Disorder; M, mean; SD, standard-deviation; Md, Median; MW-t, Mann-Whitney Test.
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Table 4 Comparison between children with and without a History of Mental Disorders according to parent report in the Child and Adolescent Behavior Inventory (CABI) subscales.

Typical Development (n = 361) History of Mental Disorders (n = 237) MW-t Effect Size

Subscale M SD Md M SD Md Z r �
Somatic* 2.7 2.1 2 3.8 2.1 4 �6.04** �0.25 Small
Anxiety* 5.0 2.9 5 5.9 2.7 6 �3.89*** �0.16 Small
Phobias* 0.9 0.8 1 1.3 0.8 2 �5.28** �0.22 Small
Obsessive-Compulsive** 0.9 1.4 0 1.9 1.7 2 �8.25** �0.34 Medium
Insecurity* 1.3 1.2 1 2.0 1.3 2 �6.64** �0.27 Small
Post-Traumatic Stress* 0.4 0.7 0 0.7 0.8 0 �5.46** �0.22 Small
Depression** 3.5 3.9 2 7.0 4.8 6 �9.44** �0.39 Medium
Irritability* 2.3 2.5 1 4.0 2.9 4 �7.30** �0.30 Small
Oppositional-Defiant** 2.2 2.3 2 4.3 3.0 4 �8.92** �0.36 Medium
Conduct Disorder** 0.7 1.5 0 1.7 1.9 1 �8.16** �0.33 Medium
Impulsivity** 1.1 1.5 1 2.8 2.0 3 �10.47** �0.43 Medium
Hyperactivity** 1.3 1.8 0 3.3 2.3 3 �10.32** �0.42 Medium
Inattention*** 1.8 1.7 2 4.1 1.6 4 �13.83** �0.57 Large
Reality check** 0.6 1.4 0 1.8 2.0 1 �9.69** �0.40 Medium
Relationships** 1.1 2.1 0 3.0 3.0 2 �9.56** �0.39 Medium
Enuresis / Encopresis* 0.2 0.7 0 0.5 1.0 0 �3.23** �0.13 Small
Bulimia* 0.3 0.6 0 0.7 0.8 0 �5.54** �0.23 Small
Anorexia* 0.4 0.9 0 0.7 1.1 0 �4.34** �0.18 Small
Sex* 0.2 0.6 0 0.3 0.7 0 �4.21** �0.17 Small
Substance Abuse 0.1 0.7 0 0.1 0.4 0 �0.26 �0.01 Small
School problems** 0.5 0.9 0 1.6 1.4 2 �10.10** �0.41 Medium
Bullying* 0.1 0.4 0 0.5 0.7 0 �7.12** �0.29 Small
Internalizing** 14.7 9.6 13 22.6 10.3 22 �9.24** �0.38 Medium
Externalizing** 2.9 3.4 2 6.0 4.5 5 �9.28** �0.38 Medium
ADHD 4.2 4.1 3 10.2 4.7 11 �13.50** �0.55 Large

*p < 0.05, **p < 0.01.
ADHD, Attention-Deficit Hyperactivity Disorder; M, mean; SD, standard-deviation; Md, Median;
MW-t, Mann-Whitney Test.
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Factor 5 (6% of model variance), seems highly related to
the social symptoms of autism spectrum disorder (although
this category is not directly represented in the HiTOP
model). Items: 72, 70,71,42,41, 67, 65, 69, 68. Omega:
0.755 / Alfa: 0.782.

Factor 6 (5% of model variance) seems more indicative of
psychosocial outcomes and was formed by the two items of
school difficulties and one question about lying. Items: 73,
74, 35. Alfa: 0.751 / Omega: 0.727

Comparing scores between children with and without a
history of mental disorders (Table 4), according to parent
reports, the authors found significant differences for all
CABI’s subscales, except for the substance abuse one. Most
medium to large differences was found in subscales related
to neurodevelopmental, disruptive, and conduct disorders.
It is worth noting that most parents reported children’s dis-
orders in the present sample falls in the neurodevelopmen-
tal, disruptive, and conduct disorders category.
Discussion

This is an authorized study to translate, culturally adapt,
and validate the Child and Adolescent Behavior Inventory
(CABI) to the Brazilian context. In this sample, there was
evidence of validity (content validity and factor structure)
and reliability (internal consistency through Mcdonald’s
Omega and Cronbach’s Alpha). The translation and transcul-
tural adaptation of CABI was judiciously conducted. The pro-
cesses of back-translation and content analysis by both the
researchers and the original author were applied to mini-
mize the risk of bias. As it is now, instructions, items, and
the response format of the Brazilian version are the closest
the research team could get from the original instrument
both in English, as it was the main intention of the study,
and in Italian, the country of origin of the CABI. This is essen-
tial in instruments designed to assess psychological traits
and behavior since they are heavily influenced by culture
and context.17 The final version can be applied in research,
clinical, and epidemiological settings in Brazil.

The psychometric analysis suggests high reliability for
internalizing, externalizing, and ADHD symptoms, with val-
ues ranging from 0.87 to 0.91, which are close to the original
Italian version.7-9 Regarding its subscales, the values indi-
cated subscales with very high reliability (0.92, Irritability)
and others with unsuitable indicators (0.46, Anorexia). This
might be due to the sample characteristics (which are not
fully representative of the studied population) and the sub-
scales composition itself (number of items, more specific or
broader symptoms, symptoms more common in adoles-
cence). Regarding its validity, although a three factor-solu-
tion was not suited for the data exploratory analysis
suggested a division of six components that represented sev-
eral dimensions of the HiTOP model. In this regard, it is nota-
ble that the original CABI was not based on this model, but
on the DSM-IV-TR criteria.7 The psychopathology structure
proposed in DSM-IV and HiTOP are different both at theoreti-
cal and measurement levels18 which may explain the rela-
tive incongruence of HiTOP dimensions on CABI factor
structure. This is a recurrent problem in mental health stud-
ies where there is no definitive model of psychopathology,
hindering the replication of preconceived latent
421
studies.19,20 Nonetheless, several dimensions of the model
were represented in the present analysis. To date, there is
no measure that covers the full range of the HiTOP model,15

but instruments such as the CABI are helpful to characterize
individual psychopathology along dimensions that can be
classified in varying degrees of severity helping with clinical
decision-making.

CABI seems to be a useful parent-report measure for eval-
uating and screening children’s behavior. This might allow
the pediatrician or mental health professional to screen for
different behavioral problems across multiple settings of
health and educational facilities.21 According to an Italian
multicentric study, the CABI was accurate in classifying chil-
dren as typically developing or with mental disorders,
including, ADHD, depression, anxiety, and impulse control
disorders.8,9 In the present study, the authors found signifi-
cant differences in test scores on most subscales between
children with and without a history of mental disorders,
with different effect sizes. However, these children did not
have a clinical diagnosis based on a structured interview and
clinical analysis, so this result must be interpreted cau-
tiously. Future studies should address this issue.

The study has limitations that must be addressed. The
authors evaluated a convenience sample, which is not repre-
sentative of the Brazilian population in terms of gender,
socioeconomic level, and education, so the present results
might not be generalized at this level. The lack of partici-
pants with clinical diagnoses limits the criterion-related
validity analysis. There is a need for further studies to
observe the validity of reports made by teachers and by chil-
dren themselves in a cross-informant system, which gener-
ally outperforms single information procedures in predicting
adolescent psychopathology.22

Data has shown that the empirical study of child men-
tal health outcomes is dependent on measurement reli-
ability,3 which is more attainable by adding scales and
questionnaires to mental health assessment. Psychometric
sound, free, brief, and accessible measures are founda-
tional to high-quality mental health care for youth,
improving treatment engagement and response.5 The CABI
seems a promising tool for assessing child and adolescent
behavior, showing preliminary evidence of validity and
reliability. It can be useful to the pediatrician to get infor-
mation from parents on the behavioral condition of their
children, and also to decide whether it is appropriate to
consult a mental health professional.
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