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Childhood autism: translation and validation of the
Childhood Autism Rating Scale for use in Brazil

Alessandra Pereira,® Rudimar S. Riesgo,? Mario B. Wagner3

Abstract

Objective: To translate the Childhood Autism Rating Scale into Brazilian Portuguese and to determine the initial
psychometric properties of the resulting version (CARS-BR).

Methods: The methodology used to produce an adequate version included translation, backtranslation and

evaluation of semantic equivalence. In order to determine its psychometric properties (internal consistency, validity
and reliability), the CARS-BR was administered to 60 consecutive patients with autism, aged between 3 and 17 years

and seen at a university hospital.

Results: Internal consistency was high, with a Cronbach’s alpha of 0.82. Convergent validity, in comparison with
the Autistic Traits Assessment Scale, exhibited a Pearson’s correlation coefficient of r = 0.89. When correlated with the
Global Assessment of Functioning Scale in order to evaluate discriminant validity, the CARS-BR exhibited a Pearson’s
coefficient of r = -0.75. Test-retest reliability exhibited a kappa coefficient of 0.90.

Conclusion: Theseresults suggest that the CARS-BRis a valid and reliable instrument for evaluating autism severity

in Brazil.
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Introduction

Although it was Bleuler, in 1911, who first described
autism, it was Leo Kanner, in 1943, who defined the condition
on the basis of observations of a group of children with pecu-
liar behavior characterized by innate incapacity to establish
affective and interpersonal contact.3

Autism is a pervasive development disorder whose behav-
ioral characteristics can be classified as four manifestations :
qualitative deficits in social interaction, deficits in communi-
cation, repetitive and stereotypical behavior patterns and a
restricted repertoire of interests and activities.* In addition
to these primary symptoms, autistic children often exhibit
severe behavioral disorders, such as self-mutilation and

aggression, in response to the demands of their environ-
ment, in addition to abnormal sensitivity to sensory stimuli.3->
In spite of decades of research and investigation, the etiology
of autism remains undefined, since the disorder is complex
and heterogenous with varying degrees of severity.3:> Sev-
eral parts of the brain may be involved in the process of devel-
opment of this pathology, including the cerebellum,
hippocampus, amygdala, basal ganglia and corpus callosum,
butthe cellular and metabolic abnormalities that are the basis
for this abnormal brain development are still unknown.®”
Progress in understanding the causes, nature and treatment
for autism requires ever increasing integration between con-
cepts, genetic findings, advances in cognitive neuroscience
and clinical observations.3:>-®
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The prevalence of autism varies from 4 to 13/10,000,
occupying third place among child development disorders in
front of congenital malformations and Down Syndrome.3'8 In
the United States, at least one in every 1,000 children born
will be diagnosed as having autism spectrum at some point
during their development.>® In the absence of any type of
biological marker, diagnosis of autism is still clinical. The diag-
nostic criteria used are described in the American Psychiatric
Association Diagnostic and Statistical Manual of Mental Dis-
orders (DSM-1V).* The DSM-1V criteria for autism diagnosis
have a high level of specificity and sensitivity across a wide
range of age groups and individuals with different levels of
cognitive and language ability. Notwithstanding, other instru-
ments are needed to evaluate symptomsin a qualitative man-
ner and to refine differential diagnosis.® The Childhood Autism
Rating Scale (CARS) was developed over a 15-year period and
is especially effective for distinguishing between mild, mod-
erate and severe autism cases, in addition to discriminating
between autistic children and those with mental
retardation.'%-1* It offers several advantages over other
instruments: it includes items representing a wide range of
diagnostic criteria and which reflect the true dimensions of
the syndrome, itis applicable to children of all ages, including
preschool children, and also offers objective and quantifiable
scores based on direct observations.'° Identification of autism
is of fundamental importance and the use of a standardized
and globally-accepted instrument offers accurate and reli-
able diagnosis in addition to making it possible to exchange

information between different research centers.'4-16

Our objective in carrying out this study was to translate
the CARS into Brazilian Portuguese, to adapt it and to
validate it.

Methods

Population

The study was carried out between September of 2006 and
April of 2007 at the Pervasive Development Disorder Clinic at
the Hospital de Clinicas de Porto Alegre, RS, Brazil. Children
and adolescents aged 3 to 17 years took part in the study,
selected from among the clinic’s patients and with diagnoses
of primary autism according to the DSM-IV(inclusion crite-
rion). The sample size was calculated on the basis of a Cron-
bach’s alpha with a maximum margin of error of 0.1. Based
ona = 0.05, it was estimated that the validation phase would
require 60 patients with autism. The Brazilian Portuguese ver-
sion of CARS (CARS-BR), the Autistic Traits Assessment Scale
(ATA) and the Global Assessment of Functioning Scale (GAF)
were all administered to a consecutive sample of 60 patients.
Consecutive enrollment was based on order of attendance at
the clinic for routine consultations. The CARS-BR was then
administered a second time to 50 of the patients in the sample,
chosen by lots.

The research objectives were explained to all of the
patients’ legal guardians and informed consent was obtained
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for each participant. This study was approved by the Research
Ethics Committee at the Hospital de Clinicas de Porto Alegre
and was analyzed and authorized by Western Psychological
Services (WPS), who hold the copyright to the CARS.

Measures

The instruments employed in the present study are
described below.

CARS

This is a 15-item scale which aids in the identification of
children with autism and which distinguishes them from other
children with compromised development but without autism.
Its importance is based on its ability to differentiate
mild-to-moderate from severe autism.1%-13 It is brief and is
appropriate for use with any child over the age of 2 years. It
was developed over a 15-year period on the basis of 1,500
autistic children. The scale incorporates diagnostic criteria
based on the work of Kanner (1943), Creak (1961), Rutter
(1978) and Ritvo & Freeman (1978) and from the 1980 Diag-
nostic and Statistical Manual of Mental Disorders (DSM-III).1°
The scale evaluates behavior in 14 domains that are gener-
ally affected in autism, plus a single category for general
impressions of autism.®*2 These 15 items are as follows:
relating to people, imitation, emotional response, body use,
object use, adaptation to change, visual response, listening
response, taste, smell, and touch response and use, fear or
nervousness, verbal communication, nonverbal communica-
tion, activity level, level and consistency of intellectual
response and, finally, general impressions. The scores
assigned to each domain vary from 1 (within the limits of nor-
mality) to 4 (severe autistic symptoms). The total score var-
ies from 15 to 60 and the cutoff point for autism is 30.1°

The translation process described by Sperber!® was used
for this study, since it is a useful and practical model, chosen
by the majority of translation and transcultural adaptation
studies.®1” The first step was to translate CARS from the
original in English into the Portuguese spoken in Brazil. Two
translators produced versions independently which were then
compared by the researchers who compiled a composite ver-
sion, which was itself then backtranslated into English by a
bilingual psychiatrist who had not participated in the previ-
ous stages and was not in contact with the original text. The
final version, named the CARS-BR, was administered to 60
patients in order to calculate its psychometric properties, and
50 patients were tested a second time after a minimum inter-
val of 4 weeks in order to perform a test-retest analysis.

ATA

The ATA was developed by Ballabriga et al. and is made
up of 23 easy-to-apply subscales which evaluate the behav-
ioral profile of the child, based on a range of diagnostic fea-
tures.'® The scale allows patient progress to be followed
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Table 1 - Social, demographic and clinical characteristics of the 60 autism patients

Characteristic

n (%)

Male sex
Age (months)
Place of residence
Porto Alegre
Greater Porto Alegre
Provincial areas
Education
Special school
Normal school
Does not attend school

Intercurrent epilepsy

44 (73.3)
111.8+43.1 (min: 36, max: 204)

33 (55.0)
16 (26.7)
11(18.3)

35(58.3)
8 (13.4)
17 (28,3)
17 (28.3)

longitudinally and the psychometric characteristics of the Por-
tuguese translation have been shown to be satisfactory.!®
Additionally, the ATA is a questionnaire that can be used for
screening aimed to differentiate autistic patients from those
with mental disorders, but without autism. The cutoff pointis
15. The objective of using it in this study was to make pos-
sible a convergent validity analysis of the CARS-BR.

GAF

GAF is a 100-point scale, the primary purpose of which is
to provide a score that reflects a patient’s global level of func-
tioning. This scale can be used to plan treatment and mea-
sure its impact, to follow patient changes over time, to assess
quality of life and to estimate prognosis. It can be used in any
situation in which it is necessary to assess severity.2° It was
used in this study in order to obtain the discriminant validity
of the CARS-BR questionnaire.

Statistical analysis

First, Cronbach’s alpha was used to evaluate internal con-
sistency. Pearson’s correlation coefficient was then used to
assess convergent validity and discriminant validity.
Test-retest reliability was determined by calculating the 5%
significance level. All data were analyzed using the statistical
software SPSS 12.0.

Results

The sample studied contained a majority of male patients
and mean age was 111.8 months (9.3 years). Approximately
55% of the patients were residents of the city of Porto Alegre,
and 58.3% had access to a special school for children with
pervasive development disorder.

The social and demographic characteristics of the group
studied are shown in Table 1.

The Portuguese version of CARS is provided in Table 2.

Approximately 65% (39) of the patients assessed were
classified as having severe autism, and 32% were put in the
mild-to-moderate category. The remainder (3%) did not have
autism according to the CARS-BR.

The association between childhood autism and epilepsy is
well known and was presentin 28.3% of the patients assessed
here.

Psychometric properties

Internal consistency

The mean (£ SD) total number of points was 39.4 (£5.07).
Analysis of the internal consistency of the scale, using Cron-
bach’s alpha coefficient, resulted in a figure of 0.82 (95%CI
0.71-0.88), indicating a high degree of internal consistency.

Convergent validity

The agreement observed between the CARS and the ATA
was expressed as a Pearson'’s coefficient of r = 0.89 (95%CI
0.74-0.90); p < 0.001 (Figure 1).

Discriminant validity

As would be expected, there was a significantinverse cor-
relation between the CARS and GAF scores: r=-0.75 (95%CI
-0.84-0.61); p < 0.001 (Figure 2).

Test-retest reliability

After a minimum interval of 4 weeks, 50 of the patients
were assessed once more. Analysis using Cohen’s kappa coef-
ficient demonstrated a concordance of 0.90. This result is an
indication of the stability of scores over time, and it was not
necessary to readminister the scale to the initial 60 patients.*

Discussion

Since its description, more than 60 years ago, autism has
represented a fascinating and enigmatic challenge for neu-
rologists and psychiatrists.® Nowadays, it is known that autism
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Table 2 - Brazilian Portuguese version of the CARS

1. Relagdes pessoais: 1 Nenhuma evidéncia de dificuldade ou anormalidade nas relacdes pessoais: O comportamento da crianga é adequado
a sua idade. Alguma timidez, nervosismo ou aborrecimento podem ser observados quando é dito a crianga o que fazer, mas ndo em grau
atipico; 2 RelagBes levemente anormais: A crianga pode evitar olhar o adulto nos olhos, evitar o adulto ou ter uma reagdo exagerada se a
interagdo é forgada, ser excessivamente timida, ndo responder ao adulto como esperado ou agarrar-se ao pais um pouco mais que a maioria
das criancas da mesma idade; 3 Relagdes moderadamente anormais: As vezes, a crianga demonstra indiferenca (parece ignorar o adulto).
Outras vezes, tentativas persistentes e vigorosas sdo necessarias para se conseguir a atengdo da crianga. O contato iniciado pela crianga é
minimo; 4 RelagGes gravemente anormais: A crianga esta constantemente indiferente ou inconsciente ao que o adulto esté fazendo. Ela
quase nunca responde ou inicia contato com o adulto. Somente a tentativa mais persistente para atrair a atengéo tem algum efeito.

II. Imitagdo: 1 Imitagdo adequada: A crianga pode imitar sons, palavras e movimentos, os quais séo adequados para o seu nivel de
habilidade; 2 Imitagdo levemente anormal: Na maior parte do tempo, a crianga imita comportamentos simples como bater palmas ou sons
verbais isolados; ocasionalmente imita somente apds estimulacdo ou com atraso; 3 Imitagdo moderadamente anormal: A crianca imita
apenas parte do tempo e requer uma grande dose de persisténcia ou ajuda do adulto; freqlientemente imita apenas ap6s um tempo (com
atraso); 4 Imitagdo gravemente anormal: A crianga raramente ou nunca imita sons, palavras ou movimentos mesmo com estimulo e
assisténcia.

II1. Resposta emocional: 1 Resposta emocional adequada a situagdo e a idade: A crianga demonstra tipo e grau adequados de resposta
emocional, indicada por uma mudanga na expressao facial, postura e conduta; 2 Resposta emocional levemente anormal: A crianca
ocasionalmente apresenta um tipo ou grau inadequados de resposta emocional. As vezes, suas reacdes nio estio relacionadas a objetos ou
a eventos ao seu redor; 3 Resposta emocional moderadamente anormal: A crianga demonstra sinais claros de resposta emocional
inadequada (tipo ou grau). As reagdes podem ser bastante inibidas ou excessivas e sem relagao com a situagdo; pode fazer caretas, rir ou
tornar-se rigida até mesmo quando ndo estejam presentes objetos ou eventos produtores de emogdo; 4 Resposta emocional gravemente
anormal: As respostas sdo raramente adequadas a situacdo. Uma vez que a crianga atinja um determinado humor, é muito dificil altera-lo.
Por outro lado, a crianga pode demonstrar emogdes diferentes quando nada mudou.

IV. Uso corporal: 1 Uso corporal adequado a idade: A crianga move-se com a mesma facilidade, agilidade e coordenagéo de uma crianga
normal da mesma idade; 2 Uso corporal levemente anormal: Algumas peculiaridades podem estar presentes, tais como falta de jeito,
movimentos repetitivos, pouca coordenagdo ou a presenga rara de movimentos incomuns; 3 Uso corporal moderadamente anormal:
Comportamentos que sdo claramente estranhos ou incomuns para uma crianca desta idade podem incluir movimentos estranhos com os
dedos, postura peculiar dos dedos ou corpo, olhar fixo, beliscar o corpo, auto-agressdo, balanceio, girar ou caminhar nas pontas dos pés; 4
Uso corporal gravemente anormal: Movimentos intensos ou freqlientes do tipo listado acima sdo sinais de uso corporal gravemente
anormal. Estes comportamentos podem persistir apesar das tentativas de desencorajar as criangas a fazé-los ou de envolver a crianga em
outras atividades.

V. Uso de objetos: 1 Uso e interesse adequados por brinquedos e outros objetos: A crianga demonstra interesse normal por brinquedos e
outros objetos adequados para o seu nivel de habilidade e os utiliza de maneira adequada; 2 Uso e interesse levemente inadequados por
brinquedos e outros objetos: A crianca pode demonstrar um interesse atipico por um brinquedo ou brincar com ele de forma inadequada, de
um modo pueril (exemplo: batendo ou sugando o brinquedo); 3 Uso e interesse moderadamente inadequados por brinquedos e outros
objetos: A crianga pode demonstrar pouco interesse por brinquedos ou outros objetos, ou pode estar preocupada em usa-los de maneira
estranha. Ela pode concentrar-se em alguma parte insignificante do brinquedo, tornar-se fascinada com a luz que reflete do mesmo,
repetitivamente mover alguma parte do objeto ou exclusivamente brincar com ele; 4 Uso e interesse gravemente inadequados por
brinquedos e outros objetos: A crianga pode engajar-se nos mesmos comportamentos citados acima, porém com maior freqiiéncia e
intensidade. E dificil distrair a crianga quando ela est4 engajada nestas atividades inadequadas.

VI. Resposta a mudangas: 1 Respostas a mudanca adequadas a idade: Embora a crianga possa perceber ou comentar as mudangas na
rotina, ela é capaz de aceitar estas mudangas sem angustia excessiva; 2 Respostas a mudanga adequadas a idade levemente anormal:
Quando um adulto tenta mudar tarefas, a crianga pode continuar na mesma atividade ou usar os mesmos materiais; 3 Respostas a
mudanga adequadas a idade moderadamente anormal: A criancga resiste ativamente a mudangas na rotina, tenta continuar sua antiga
atividade e é dificil de distrai-la. Ela pode tornar-se infeliz e zangada quando uma rotina estabelecida é alterada; 4 Respostas a mudanca
adequadas a idade gravemente anormal: A crianga demonstra reagdes graves as mudancgas. Se uma mudanga é forgada, ela pode tornar-se
extremamente zangada ou ndo disposta a ajudar e responder com acessos de raiva

VII. Resposta visual: 1 Resposta visual adequada: O comportamento visual da crianga é normal e adequado para sua idade. A visdo é
utilizada em conjunto com outros sentidos como forma de explorar um objeto novo; 2 Resposta visual levemente anormal: A crianga
precisa, ocasionalmente, ser lembrada de olhar para os objetos. A crianga pode estar mais interessada em olhar espelhos ou luzes do que o
fazem seus pares, pode ocasionalmente olhar fixamente para o espago, ou pode evitar olhar as pessoas nos olhos; 3 Resposta visual
moderadamente anormal: A crianga deve ser lembrada freqiientemente de olhar para o que estéa fazendo, ela pode olhar fixamente para o
espaco, evitar olhar as pessoas nos olhos, olhar objetos de um dngulo incomum ou segurar os objetos muito proximos aos olhos; 4 Resposta
visual gravemente anormal: A crianga evita constantemente olhar para as pessoas ou para certos objetos e pode demonstrar formas
extremas de outras peculiaridades visuais descritas acima.

(cont.)
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Table 2 - Brazilian Portuguese version of the CARS (cont.)

VIII. Resposta auditiva : 1 Respostas auditivas adequadas para a idade: O comportamento auditivo da crianca é normal e adequado para
idade. A audigdo é utilizada junto com outros sentidos; 2 Respostas auditivas levemente anormais: Pode haver auséncia de resposta ou uma
resposta levemente exagerada a certos sons. Respostas a sons podem ser atrasadas e os sons podem necessitar de repetigdo para prender
a atengdo da crianga. A crianga pode ser distraida por sons externos; 3 Respostas auditivas moderadamente anormais: As respostas da
crianga aos sons variam. Freqlientemente ignora o som nas primeiras vezes em que é feito. Pode assustar-se ou cobrir as orelhas ao ouvir
alguns sons do cotidiano; 4 Respostas auditivas gravemente anormais: A crianga reage exageradamente e/ou despreza sons num grau
extremamente significativo, independente do tipo de som

IX. Resposta e uso do paladar, olfato e tato: 1 Uso e resposta normais do paladar, olfato e tato: A crianga explora novos objetos de um modo
adequado a sua idade, geralmente sentindo ou olhando. Paladar ou olfato podem ser usados quando adequados. Ao reagir a pequenas
dores do dia a dia, a crianga expressa desconforto, mas ndo reage exageradamente; 2 Uso e resposta levemente anormais do paladar,
olfato e tato: A crianca pode persistir em colocar objetos na boca; pode cheirar ou provar/experimentar objetos ndo comestiveis. Pode
ignorar ou ter reagdo levemente exagerada a uma dor minima, para a qual uma crianga normal expressaria somente desconforto; 3 Uso e
resposta moderadamente anormais do paladar, olfato e tato: A crianga pode estar moderadamente preocupada em tocar, cheirar ou provar
objetos ou pessoas. A crianga pode reagir demais ou muito pouco; 4 Uso e resposta gravemente anormais do paladar, olfato e tato: A
crianga esta preocupada em cheirar, provar e sentir objetos, mais pela sensacdo do que pela exploragéo ou uso normal dos objetos. A
crianga pode ignorar completamente a dor ou reagir muito fortemente a desconfortos leves.

X. Medo ou nervosismo: 1 Medo ou nervosismo normais: O comportamento da crianca é adequado tanto a situagédo quanto a idade; 2 Medo
ou nervosismo levemente anormais: A crianga ocasionalmente demonstra muito ou pouco medo ou nervosismo quando comparada as
reagdes de uma crianga normal da mesma idade e em situagdo semelhante; 3 Medo ou nervosismo moderadamente anormais: A crianga
demonstra bastante mais ou bastante menos medo do que seria tipico para uma crianga mais nova ou mais velha em uma situagdo similar;
4 Medo ou nervosismo gravemente anormais: Medos persistem mesmo apds experiéncias repetidas com eventos ou objetos inofensivos. E
extremamente dificil acalmar ou confortar a crianga. A crianga pode, por outro lado, falhar em demonstrar consideragdo adequada aos
riscos que outras criangas da mesma idade evitam.

XI. Comunicagdo verbal: 1 Comunicacdo verbal normal, adequada a idade e a situagdo; 2 Comunicagdo verbal levemente anormal: A fala
demonstra um atraso global. A maior parte do discurso tem significado; porém, alguma ecolalia ou inversdo pronominal podem ocorrer.
Algumas palavras peculiares ou jargdoes podem ser usados ocasionalmente; 3 Comunicagdo verbal moderadamente anormal: A fala pode
estar ausente. Quando presente, a comunicagao verbal pode ser uma mistura de alguma fala significativa e alguma linguagem peculiar, tais
como jargao, ecolalia ou inversdo pronominal. As peculiaridades na fala significativa podem incluir questionamentos excessivos ou
preocupagdo com algum tépico em particular; 4 Comunicagdo verbal gravemente anormal: Fala significativa ndo é utilizada. A crianga pode
emitir gritos estridentes e infantis, sons animais ou bizarros, barulhos complexos semelhantes a fala, ou pode apresentar o uso bizarro e
persistente de algumas palavras reconheciveis ou frases

XII. Comunicagao ndo-verbal: 1 Uso normal da comunicagdo ndo-verbal adequado a idade e situagdo; 2 Uso da comunicagdo ndo-verbal
levemente anormal: Uso imaturo da comunicagdo ndo-verbal; a crianga pode somente apontar vagamente ou esticar-se para alcangar o
que quer, nas mesmas situagdes nas quais uma crianga da mesma idade pode apontar ou gesticular mais especificamente para indicar o que
deseja; 3 Uso da comunicagdo ndo-verbal moderadamente anormal: A crianga geralmente é incapaz de expressar suas necessidades ou
desejos de forma ndo verbal, e ndo consegue compreender a comunicagdo ndo-verbal dos outros; 4 Uso da comunicagdo ndo-verbal
gravemente anormal: A crianga utiliza somente gestos bizarros ou peculiares, sem significado aparente, e ndo demonstra nenhum
conhecimento do significados associados aos gestos ou expressdes faciais dos outros.

XIII. Nivel de atividade: 1 Nivel de atividade normal para idade e circunstancias: A crianga ndo € nem mais nem menos ativa que uma
crianga normal da mesma idade em uma situagdo semelhante; 2 Nivel de atividade levemente anormal: A crianga pode tanto ser um pouco
irrequieta quanto um pouco “preguigosa”, apresentando, algumas vezes, movimentos lentos. O nivel de atividade da crianga interfere
apenas levemente no seu desempenho; 3 Nivel de atividade moderadamente anormal: A crianca pode ser bastante ativa e dificil de conter.
Ela pode ter uma energia ilimitada ou pode n&o ir prontamente para a cama a noite. Por outro lado, a crianga pode ser bastante letargica e
necessitar de um grande estimulo para mover-se; 4 Nivel de atividade gravemente anormal: A crianga exibe extremos de atividade ou
inatividade e pode até mesmo mudar de um extremo ao outro.

XIV. Nivel e consisténcia da resposta intelectual: 1 A inteligéncia € normal e razoavelmente consistente em varias areas: A crianga € téo
inteligente quanto criangas tipicas da mesma idade e ndo tem qualquer habilidade intelectual ou problemas incomuns; 2 Funcionamento
intelectual levemente anormal: A crianga ndo é tdo inteligente quanto criancas tipicas da mesma idade; as habilidades apresentam-se
razoavelmente regulares através de todas as areas; 3 Funcionamento intelectual moderadamente anormal: Em geral, a crianca ndo é tdo
inteligente quanto uma tipica crianga da mesma idade, porém a crianga pode funcionar préximo do normal em uma ou mais areas
intelectuais; 4 Funcionamento intelectual gravemente anormal: Embora a crianga geralmente ndo seja tdo inteligente quanto uma crianga
tipica da mesma idade, ela pode funcionar até mesmo melhor que uma crianga normal da mesma idade em uma ou mais areas.

XV. Impressdes gerais: 1 Sem autismo: a crianga ndo apresenta nenhum dos sintomas caracteristicos do autismo; 2 Autismo leve: A crianga
apresenta somente um pequeno nimero de sintomas ou somente um grau leve de autismo; 3 Autismo moderado: A crianca apresenta
muitos sintomas ou um grau moderado de autismo; 4 Autismo grave: a crianca apresenta inimeros sintomas ou um grau extremo de
autismo.

Pode ser pontuada utilizando valores intermediarios =1,5; 2,5; e 3,5.
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isnotasingle disease, but a complex developmental disorder
associated with many different etiologies and varying degrees
of severity, and which is characterized by abnormal behavior,
language and cognition, with mental retardation in 70% of
cases and epileptic crises in 30%.%7 There is no doubt about
the importance of biological factors in the genesis of autism,
however, since there is no marker, its diagnosis and knowl-
edge of its limits continues to be a clinical decision®” and,
therefore, standardized tests to assess the disorder are of con-
siderable interest to the scientific community.#

Our study undertook to translate the CARS into the Portu-
guese used in Brazil and to validate itin that country. This scale
is used worldwide for the diagnosis and classification of autism
and a measure of its importance is the fact that it has already
been translated into Japanese, Swedish, French and other
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languages.?* 23 The resulting CARS-BR demonstrated good
internal consistency, discriminant validity, convergent valid-
ity and test-retest reliability, when applied to a sample of chil-
dren and adolescents with autism, treated at an outpatient
clinic of a tertiary care hospital. These results are comparable
with those of the original scale and of the other translated ver-
sions. Reliability is a measure of the reproducibility of a mea-
surement and can be determined in a variety of ways:
test-retest reliability, which is the degree of concordance
between measurements taken at different times and which
can be estimated using the kappa coefficient, interobserver
reliability and internal consistency.'#24 Interobserver reliabil-
ity has earned the attention of several studies involving the
CARS, but their results are difficult to evaluate and com-
pare?? and it was not used in this study for this reason. Inter-
nal consistency represents the degree to which the scale,
taken as a whole, measures an isolated phenomenon and is
measured using Cronbach’s alpha coefficient.?22* Measures
of validity related to reliability findings and are the most
important part of psychometric evaluation.*22 they can be
defined as the capacity to truly measure that which the instru-
ment claims to measure and include validity of criterion, con-
tent and construction (convergent, divergent and
discriminant).?*

The psychometric characteristics of the Portuguese ver-
sion of CARS are similar to the sample that gave rise to the
scale.'® The literature, in general, supports the reliability of
the CARS, with several different studies demonstrating inter-
nal consistency with acceptable values > 0.90.1322:25 The
internal consistency of the CARS-BR, measured using Cron-
bach’s alpha coefficient is rated as good (0.83), in common
with the original scale (0.94), and justifies combining the 15
individual items into a single score.%24 The Swedish version
had an alpha of 0.9122 and Cronbach’s alpha for the Japanese

version was 0.87.2%:25

After each patient had been evaluated for each of the 15
items, their total score was calculated. Approximately 32%
(19) of the patients studied here were classified as having
mild-to-moderate autism, and 65% (39) of the patients met
the criterion for severe autism. These results can be explained
by the fact that the sample was selected from patients seen
at a University Hospital offering specialized treatment.

The DSM-1V is a classification system developed by the
American Psychiatric Association* and which uses the three
basic characteristics of autism, while the 15 items on the CARS
allow a more objective diagnosis since they include the pri-
mary characteristics of autism described by Kanner, those
observed by Creak & Rutter and additional scales (ICD-10 and
DSM-1V).1% Agreement between the two methods can reach
98%,°'1! and they therefore complement each other in
diagnosis.

The majority of evaluation instruments developed for
medical research originate from developed Western coun-
tries and are based on the concepts, formats, norms and
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expectations that are prevalent in these countries.*>26 In the
majority of cases, translation and transcultural adaptation of
already-existing scales is chosen, since this is a more practi-
cal procedure than developing an original scale and also allows
results from different countries to be compared.t>-17:27

The method used to translate instruments for different
languages and cultures has been widely discussed, since, as
many of these instruments are being used in socio-cultural
settings very different from those in which they originated,
the fundamental question is whether we can infer that the
scores resulting from these evaluations have the same sig-
nificance in ethnoculturally different populations.?®:27 Per-
neger et al.?® investigated the characteristics of two different
versions of quality-of-life instruments that had been trans-
lated using different methods and concluded that the version
arrived at after an exhaustive process exhibited the same psy-
chometric characteristics as that resulting from a more simple
method, suggesting that a less refined technique does not
compromise the quality of the final instrument. Translation
and transcultural adaptation of any scale to be used in the area
of healthcare requires linguistic care, and the importance of
seeking equivalence between the original version and the ver-
sion in Portuguese has been more and more recognized, par-
ticularly in a country with the dimensions of Brazil, in which
regional differences and differences of educational level pre-
dominate.?” Mattos, when presenting a Portuguese version
of the MTA-SNAP-1V instrument for assessing the symptoms
of attention deficit/hyperactivity disorder and symptoms of
oppositional defiant disorder, emphasized the complexity
involved in administering instruments in cultures different
from those for which they were created. This author also indi-
cates the use of methodology including translation, backtrans-
lation, analysis of different versions and application to a target
population.?”

The principal objective of this study was to determine the
initial psychometric characteristics of the Brazilian Portu-
guese version of the CARS, but, in addition to these results,
our data also demonstrated a strong association between
autism and epilepsy (28.3%), which is consistent with previ-
ous specific studies that have reported epilepsy rates of 5 to
39% among children with autism.?® Although all of these
results are positive, additional studies are needed to supple-
ment the data obtained here. Our findings, despite their
agreement with published data, should be interpreted with
caution, primarily as a result of the number of patients in the
sample. This is an initial application of the instrument and
regional cultural variables, in addition to sociocultural differ-
ences, must be studied in greater depth. The methodology
employed, the precautions taken during the translation pro-
cess and the psychometric assessment of the Portuguese ver-
sion allow us to conclude that this is a valid and reliable
instrument for assessing the severity of autism in Brazilian
children. This study is the first step towards better diagnosis
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of autism in our country and, in the future, will make it pos-
sible to apply the CARS-BR in all five of Brazil’'s administrative
regions and compare the results.
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