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ARTICLE

Pervasive developmental disorder in the
children of immigrant parents: comparison
of different assessment instruments

Transtornos invasivos do desenvolvimento em filhos de imigrantes:
comparacao de diferentes instrumentos diagndsticos

Milena Pereira Pondé’, Cécile Rousseau?, Marco Anténio Costa Carlos?®

ABSTRACT

The objective of this study was to describe how the Childhood Autism Rating Scale (CARS) behaves in relation to the Autism Diagnos-
tic Observation Schedule (ADOS) and to clinical diagnosis based on the criteria defined in the Diagnostic and Statistical Manual of Men-
tal Disorders, 4™ Edition (DSM-IV) for children of immigrant parents. Forty-nine children of parents who had immigrated to Canada were
evaluated. In this sample, the ADOS and the DSM-IV showed complete agreement. Using the standard cut-off point of 30, the CARS showed
high specificity and poor sensitivity. The study proposes a cut-off point for the CARS that would include pervasive developmental disorder -
not otherwise specified (PDD-NOS). Reducing the cut-off point to 20/21 increased the specificity of the instrument for this group of children
without significantly reducing its sensitivity.
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RESUMO

0 objetivo deste estudo é descrever como a Childhood Autism Rating Scale (CARS) se comporta em relacao a Autism Diagnostic Observation
Schedule (ADOS) e ao diagnéstico clinico baseado nos critérios definidos pelo Manual Diagnéstico e estatistico dos Transtornos Mentais
(DSM-IV - 42 Edicao) do em criancas filhas de imigrantes. Foram avaliadas 49 criancas cujos pais imigraram para o Canada. Nessa amostra
os resultados das avaliagcoes pelo ADOS e DSM-IV foram totalmente concordantes. Usando o ponto-de-corte padrao de 30,a CARS mostrou
elevada especificidade e baixa sensibilidade. Esse estudo propoe um ponto de corte para a CARS que possa incluir o transtorno invasivo do
desenvolvimento nao especificado. A reducao do ponto de corte para 20/21 aumentou a especificidade do instrumento para esse grupo de
criancas, sem reduzir significativamente a sensibilidade.

Palavras-chave: autismo, diagnéstico, CARS, ADOS.

INTRODUCTION

Pervasive developmental disorder (PDD) symptoms
appear in the first years of life and are characterized by
alterations in the development of social relationships, com-
munication and language. Inappropriate behavior with limi-
ted and stereotypical interests are also common. According
to the Diagnostic and Statistical Manual of Mental Disor-
ders, 4" Edition (DSM-1V), the PDD group has five diffe-
rent categories: autistic disorder, Rett’s disorder, childhood

disintegrative disorder, Asperger syndrome and pervasive de-
velopmental disorder — not otherwise specified (PDD-NOS)'.
Associated symptoms such as hyperactivity?, aggressiveness,
epilepsy and insomnia are common and aggravate the clini-
cal condition, which in some cases may require pharmaco-
logical management?®.

Bearing in mind that the neurobiological origin of PDDs
remains to be fully clarified, there are no specific diagnos-
tic markers of this disorder. Therefore, specialist evaluation
continues to be the cornerstone for diagnosing individuals
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in whom this disorder is suspected*®. Diagnosis is essential-
ly clinical and is based on criteria defined in manuals such as
the Diagnostic and Statistical Manual of Mental Disorders,
4th edition (DSM-IV). In children, diagnosis performed by
a clinical specialist is considered the ideal standard®. Other
instruments such as the Childhood Autism Rating Scale
(CARS) and the Autism Diagnostic Observation Schedule
(ADOS) are used to hasten diagnosis. The ADOS is widely used
to confirm a PDD diagnosis in cases of patients whose symp-
tomatology is not clearly specific®’, while the CARS is used for
screening and is particularly useful in community settings.

The overall score of the CARS ranges from 15 to 60, with
scores <30 indicating that the individual is not autistic, scores
of 30-36.5 indicating mild to moderate autism, and scores
of 37-60 indicating more severe degrees of autism®’. Some
studies, however, have suggested lowering the CARS cut-off
point in order to include diagnosis of the other PDDs. The
Japanese version of the CARS (CARS-Tokyo Version) suggests
cut-off points of 25.5 or 26 to distinguish individuals with
PDD from mentally retarded individuals, with a sensitivity of
0.86, a specificity of 0.83, a positive predictive value of 0.97
and a negative predictive value of 0.5". A study conducted in
Caucasian children suggested a cut-off point of 25.5 to dis-
tinguish four-year-old children with PDD from those without
PDD, with a sensitivity of 0.82, a specificity of 0.95, a posi-
tive predictive value of 0.97 and a negative predictive value
of 0.74°. These studies raised the possibility that cultural fac-
tors may influence the validity of the CARS cut-off point. This
may be important for multi-ethnic societies in which servi-
ces have a large clientele of immigrant families from diverse
cultural backgrounds. The objective of the present study is
to describe how the CARS performs in relation to the ADOS
and to clinical diagnosis reached in accordance with the cri-
teria defined by the DSM-IV in a population of children of
immigrants with a suspected diagnosis of some form of PDD.
A secondary objective is to propose, if appropriate, a CARS
cut-off point that would provide a diagnosis of PDD, inclu-
ding PDD-NOS and Asperger syndrome, for an immigrant
population. The importance of this study is to increase the
use of a simple, inexpensive screening tool such as the CARS,
allowing it to be used to screen for milder clinical conditions
within the autism spectrum. With the growth in migration
to large urban centers, it is important to evaluate the appro-
priateness of these instruments for use in first-generation
immigrant populations.

METHOD

Sample and recruitment

The study was first presented in a formal meeting to
professionals working with children with either mental re-
tardation and/or an autism spectrum disorder (ASD) in a
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primary care facility located in a multi-ethnic neighborhood
in Montreal, Canada. Montreal is a multi-ethnic city that re-
ceives large numbers of immigrants from very diverse back-
grounds. More than 53% of children in the metropolitan
area are first- or second-generation immigrants'’. The tar-
get population consisted of the children of immigrant pa-
rents, who had been referred to that primary care facility on
account of autistic traits. These children were considered by
professionals or by their parents as being in need of a formal
psychiatric assessment to establish a treatment plan and to
evaluate their needs for social support or a special school.
The study protocol was explained to the parents and they
were informed that, if they so wished, a psychiatric assess-
ment of their child would subsequently be made available to
them. They also received a written informed consent form
containing detailed information about the study: the objec-
tive, the justification for performing the research, proce-
dures, advantages, risks, confidentiality and their right
to withdraw their consent at any time. Fifty-one children
were screened for the study. Two were excluded because
their parents refused to participate. These children were as-
sessed, however, and a report was made available at their
parents’ request. Therefore, 49 children were included in the
present study.

INSTRUMENTS

Sociodemographic data and information regarding im-
migration were collected from the children’s parents. Each
child was evaluated using three instruments: the CARS, the
ADOS and DSM-IV criteria, using the same psychiatrist.
The CARS is essentially an observational scale. It is short
and can be applied to children of two years of age or older®. A
trained observer evaluates the child’s behavior in the 15 do-
mains that are affected in autism: relating to people; imita-
tion; emotional response; body use; object use; adaptation
to change; visual response; listening response; taste/smell/
touch response; use, fear or nervousness; verbal communi-
cation; nonverbal communication; activity level; level and
consistency of intellectual response; and general impres-
sions®. The examiner then awards scores that range from 1
to 4 for each domain, 1 being indicative of age-appropriate
behavior and 4 of a major deviation from normal. The CARS
is applied within the context of a common clinical eva-
luation, with no pre-established activities to evaluate the
child’s response.

The ADOS is an instrument designed to evaluate the
child’s behavior with respect to certain structured activities
that have been proposed' It consists of four modules, all of
which have been found to show good reliability, sensitivity
and specificity for both autism and ASD, both in English and
Spanish'®. The ADOS has also been used in other countries



such as Greece' and Germany', and its psychometric pro-
perties were maintained in the different settings. Each one
of the four modules in the ADOS is aimed at individuals with
specific language development levels. In each of the modu-
les, there are protocols of structured activities and inte-
ractive dynamics that are conducted by a trained examiner
over a period of approximately 45 minutes. The objective of
the different tasks is to provide the observer with informa-
tion on the social behavior, communication and general ac-
tions of the individual being evaluated. Based on observa-
tions on how the individual completes the suggested tasks,
the professional answers a questionnaire, awarding scores
for the different behaviors. The questions are organized on
a 4-point scale, in which 0 indicates no abnormality and 3
indicates moderate to severe abnormalities™. To be classi-
fied as having autism or an autism spectrum disorder ac-
cording to the ADOS, the sum of the scores defined in the
algorithms of the four modules has to reach the minimum
cut-off points in the domains referring to communication
and reciprocal social interaction'®"”.

The children also underwent a clinical assessment after
which they were given a multi-axial diagnosis using DSM-IV
Text Revision (DSM-IV-TR) criteria'. The severity of their
impairment was assessed in accordance with the Global
Assessment of Functioning (GAF) scale, a numerical scale
ranging from 0 to 100 that is used by mental health clini-
cians and physicians in general to subjectively rate the so-
cial, occupational and psychological functioning of children
and adolescents'®. The highest scores are 91-100, reflecting
“superior functioning in a wide range of activities”, while
the lowest scores are 1-10, indicating “persistent danger of
severely hurting self or others or persistent inability to main-
tain minimal personal hygiene or serious suicidal act with
clear expectation of death”.

DATA ANALYSIS

The database was constructed using the SPSS statistical
software package, version 14.0 for Windows. In the sample
studied, measures of simple frequency and percentages were
obtained for the qualitative variables, and measures of central
tendency and dispersion for the quantitative variables.

RESULTS

The study sample consisted of 49 patients: 34 boys (69.4%)
and 15 girls (30.6%). The mean age of the overall sample
was 5.75+3.46 years (meanzstandard deviation), range 2-15
years. With respect to the origin of the patients included in
the study, 61.2% were Canadian; however, they were children
of first-generation immigrants. A further 32.7% were born in

their parents’ country of origin. The parents came from 33
different countries, which were identified and, for the pur-
poses of analysis, grouped into: Asia, the Arab world, Latin
America and the Caribbean, North America and Europe.
The children’s mothers came from Asia (38.8%), the Arab
world (20.4%), Latin America and the Caribbean (16.3%),
North America (12.2%) and Europe (12.2%). Percentages
for the fathers’ place of birth showed a similar geographical
distribution, with a predominance of individuals from Asia
(42.9%), followed by the Arab world (22.4%), Latin America
and the Caribbean (14.3%), North America (8.2%) and
Europe (12.2%).

The fact that the parents were immigrants affected the
evaluation process in two ways. Firstly, the parents found it
comforting that the psychiatrist who interviewed them was
also a foreigner; they were able to identify with him or her.
At various moments during the evaluation, they mentioned
feeling at ease and stated that they identified with the in-
terviewer’s strong accent. Secondly, the word “problem” or
“difficulty”, when mentioned to families of Asian origin, par-
ticularly those from Bangladesh, India and Pakistan, was
emphatically rejected. The parents responded that their
child had no “problem” or “difficulty”. Substituting these
words for more indirect questions such as “how is your
child doing at school?” and “how does he/she get on with
his/her siblings?” resulted in more comprehensive ans-
wers on the child’s actual limitations. In relation to the
application of the ADOS, the only task that was found to
be inappropriate for some of the children was imitating a
birthday party, singing “Happy Birthday” and blowing out
the candles on the cake, as this kind of celebration did not
exist in the parents’ country of origin (the Asian countries
mentioned above).

Comparison of the diagnoses obtained by the ADOS with
those obtained using the DSM-IV-RT criteria showed almost
total agreement between these two diagnostic methods. Ta-
ble 1 shows the agreement between the CARS and the other
diagnostic instruments. Using the DSM-IV-RT, children diag-
nosed as having an autism spectrum disorder, PDD-NOS
or Asperger syndrome were considered to have a positive
diagnosis of PDD; patients diagnosed with a language disor-
der or attention deficit hyperactivity disorder (ADHD) and
those who were not classified as having any of the disorders
described in the DSM-IV-RT were considered negative for
PDD. Taking the DSM-IV-RT as the ideal standard, the sen-
sitivity of the CARS with a cut-off point of 30 was 41%, with a
negative predictive value of 16%, a specificity of 100% and a
positive predictive value of 100%.

The children diagnosed with autism or an autism spec-
trum disorder in accordance with the ADOS were considered
positive for PDD, whereas those diagnosed as non-autistic
by the ADOS were considered negative for PDD. Taking the
ADOS as the ideal standard, the sensitivity of the CARS was
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39%, with a negative predictive value of 16%, a specificity of
100% and a positive predictive value of 100%.

The results obtained using the CARS were compared
with those of the GAF. According to the scores obtained by
applying the GAF, symptoms were dichotomized into “mild”
or “severe” autism or ASD. The children with a GAF score
<60 were rated as “mild”, whereas those with scores >60
were rated as “severe”. Therefore, by considering greater
functional impairment (severe) as a positive diagnosis and
less impairment (mild) as a negative diagnosis, the sen-
sitivity of the CARS was 73%, with a specificity of 96%, a
negative predictive value of 94% and a positive predictive
value of 80%.

Table 2 shows that 95% of the 20 children diagnosed as
PDD-NOS by the DSM-IV-RT were classified as non-autistic

Table 1. Results obtained using CARS and other diagnostic
instruments.

CARS CARS

positive negative
n n
DSM-IV Positive 18 26
Negative 0 5
ADOS Positive 17 26
Negative 0 5
GAF Severe 17 6
Mild 1 25

ADOS: Autism Diagnostic Observation Schedule; CARS: Childhood Autism
Rating Scale; DSM-IV: Diagnostic and Statistical Manual of Mental Disor-
ders IV-TR; GAF: Global Assessment of Functioning.

Table 2. Association between results obtained with the CARS
and diagnosis by the DSM-IV, ADOS and GAF.

CARS diagnosis

Ideal standard Nogativa Mild/ Severe
moderate
DSM-IV
Autism spectrum 6(27.3%) 10 (45.5%) 6(27.3%)
disorder
PDD-NOS 19 (95%) 1(5%) 0
Language disorder 4 (100 %) 0 0
Asperger syndrome 1(100%) 0 0
ADHD 1(100 %) 0 0
No disorder 1(100%)
ADOS
Autism 4 (46.7%) 0(33.3%) 6 (20%)
Autism spectrum 12 (100%) 0 0
disorder
Negative 6 (100%) 0 0
GAF
Severe 6 (27.3%) 10 (45.5%) 6(27.3%)
Mild 26 (96.3%) 1(3.7%) 0

ADHD: attention deficit hyperactivity disorder; ADOS: Autism Diagnostic
Observation Schedule; CARS: Childhood Autism Rating Scale; DSM-IV:
Diagnostic and Statistical Manual of Mental Disorders IV-TR; GAF: Global
Assessment of Functioning; PDD-NOS: pervasive developmental disorder -
not otherwise specified.

Arg Neuropsiquiatr 2013;71(11):877-882

by the CARS, while 5% were classified as having mild/mo-
derate autism. The child diagnosed with Asperger syn-
drome in accordance with the DSM-IV was classified as
non-autistic by the CARS. All the children with language
disorders, ADHD and no psychiatric diagnosis according
to the DSM-IV had a negative diagnosis with the CARS.
Of the 22 children diagnosed as having an autism spec-
trum disorder according to the DSM-1V, 27.3% were not
considered autistic according to the CARS, while 45.5%
had mild/moderate autism and 27.3% had severe autism.
Table 3 shows that when symptoms were more severe (se-
vere GAF), only 11% of the children considered to have an
autism spectrum disorder according to the DSM-IV were
considered non-autistic by the CARS, whereas for those
with less severe symptoms (mild GAF), 80% of the children
considered autistic by the DSM-IV were considered non-
autistic by the CARS.

All the children who were considered to have an autism
spectrum disorder or who tested negative for PDD in the
ADOS were classified as non-autistic by the CARS (Table 2). Of
the 30 children considered autistic according to the ADOS,
46.7% were not considered autistic by the CARS, all of them
having lower scores (between 14 and 21) in the ADOS. Of
those who were considered autistic by the CARS, i.e. the re-
maining 53.3%, all had higher scores (between 19 and 31) in
the ADOS.

Table 4 shows the sensitivity, specificity, and positive and
negative predictive values for the different cut-off points in
the CARS scale for distinguishing between children with and
without a diagnosis of PDD. The cut-off point of 20/21 offered
the best relationship between specificity (0.93), sensitivity
(0.83), positive predictive value (0.97) and negative predictive
value (0.63).

Table 3. Association between results obtained using the
CARS and diagnosis by the DSM-IV criteria as a function of
the severity of the symptoms by GAF.

Diagnosis CARS
DSM-IV Non- Mild/moderate  Severe
autistic autism autism
Autism GAF Severe 2 (11.8%) 9(52.9%) 6(35.3%)
GAF Mild 4 (80%) 1(20 %) 0
PDD-NOS GAF Severe 3 (75%) 1(25%)
GAFMild 16 (100%) 0
Language GAF Severe 1 (100%)
disorder  GAFMild 3 (100%)
Asperger  GAFMild  1(100%)
syndrome
ADHD GAF Mild 1(100%)
None GAF Mild 1(100%)

ADHD: attention deficit - hyperactivity disorder; ADOS: Autism Diagnostic
Observation Schedule; CARS: Childhood Autism Rating Scale; DSM-IV:
Diagnostic and Statistical Manual of Mental Disorders IV-TR; GAF: Global
Assessment of Functioning; PDD-NOS: pervasive developmental disorder -
not otherwise specified.



Table 4. Sensitivity, specificity, positive predictive value and
negative predictive value for different cut-off points in the
CARS for a diagnosis of PDD.

Cut-off point Sensitivity Specificity PPV NPV
CARS 18 1 017 0.91 1

CARS 19 1 0.33 0.91 1

CARS 20 0.93 0.83 0.97 0.63
CARS 21 0.93 0.83 0.97 0.63
CARS 22 0.84 0.83 0.97 0.42
CARS 23 0.77 1 1 0.38
CARS 24 0.77 1 1 0.38
CARS 25 0.77 1 1 0.38
CARS 26 0.65 1 1 0.29
CARS 27 0.58 1 1 0.25
CARS 28 0.54 1 1 0.23
CARS 29 0.47 1 1 0.21
CARS 30 0.41 1 1 0.19

CARS: Childhood Autism Rating Scale; NPV: negative predictive value; PDD:
pervasive developmental disorder; PPV: positive predictive value.

DISCUSSION

Despite the fact that the majority of the children and ado-
lescents in the study were born in Canada, their parents were
all first-generation immigrants who had come to Canada from
various parts of the world. At the medical interview, any dif-
ficulties in obtaining the patient’s medical history for the pur-
pose of reaching a diagnosis in accordance with the DSM-IV
and applying the ADOS were not so marked as to prevent the
data required for diagnosis from being collected. The task re-
lated to simulating a birthday party was not performed as part
of the ADOS series of tests and did not affect how the scores
were calculated, as other tasks evaluate similar aspects.

Taking the DSM-1V as the ideal standard, sensitivity and
specificity were found to be good with the ADOS for the diag-
nosis of PDD. These results are in agreement with the per-
tinent literature for children of non-immigrants in which
studies have reported sensitivity of 90-97% and specificity of
87-94% for each one of the four different applicable modu-
les in the ADOS'. Therefore, the results of the present study
suggest that the standard diagnostic instruments for autism
spectrum disorders are well adapted for use with the chil-
dren of immigrant parents, even for those who immigrated
less than five years earlier.

Comparing the CARS with the ideal standard DSM-IV
and with the ADOS, and using the standard cut-off point of
30 for the CARS, sensitivity was poor with this method for
a diagnosis of any PDD and the negative predictive value
was low, while specificity was high and the positive predic-
tive value was also high. If the severity of symptoms (mea-
sured by GAF) is taken as the ideal standard, the sensitivity
of the CARS was higher, as was the negative predictive va-
lue, thus indicating that the CARS is a useful instrument for
diagnosing cases of PDD in which the degree of functional

impairment is greater, or in which symptomatology is more
severe. This hypothesis is corroborated by the descriptive
findings, suggesting that the majority of children diagnosed
with less severe PDDs, such as Asperger syndrome or PDD-NOS
according to the DSM-IV, and with an autism spectrum di-
sorder according to the ADOS, are considered non-autistic
by the CARS. Furthermore, the majority of children consi-
dered as having an autism spectrum disorder by the DSM-1V,
and who had more severe symptoms according to their GAF
score and the ADOS, are considered autistic by the CARS. On
the other hand, the majority of children considered as having
an autism spectrum disorder according to the DSM-IV, with
milder symptoms according to their GAF score and the ADOS,
are considered non-autistic when evaluated by the CARS.

The cut-off point of 20/21 for the use of the CARS as a
screening instrument for PDD in the study population was
lower than the cut-off point used with children in Japan,
where the CARS-Tokyo Version suggested 25.5/26 as the cut-
off point for differentiating between PDD and non-PDD". In
Caucasian children, the cut-off point was reported as 25.5 for
children of 2-4 years in age’. The population in the present
study included older children (age range 2-15 years), which
may have contributed to lowering the score because symp-
toms may decrease in older children with PDD-NOS as they
acquire skills over time. Another aspect to be taken into con-
sideration in relation to the cut-off point is that, according to
the present study, the severity of symptoms may interfere in
the CARS classification. Consequently, children with a diag-
nosis of PDD-NOS and more severe symptoms (severe GAF)
were more likely to be classified as autistic by the CARS than
those with milder symptoms (mild GAF). Therefore, it is pos-
sible that the population in the present study may have in-
cluded more patients with less severe symptoms compared
with earlier studies, thus lowering the cut-off point.

The results of this study contribute to validating the use
of instruments for the diagnosis of autism, specifically the
CARS, the ADOS and the DSM-IV, in populations of children
of recent immigrants who do not speak the language of the
host country fluently and whose cultural background differs
considerably from that of the countries in which the instru-
ments were conceived. As the CARS is a simple screening tool
used worldwide, it is advantageous that the present findings
have contributed towards defining a CARS cut-off point that
includes PDD-NOS, even when symptoms are mild.

LIMITATIONS

Definition of the CARS cut-off point was based on two
instruments used as the ideal standard - the DSM-IV and the
ADOS - as complete agreement was found between these
two diagnostic methods. The new criteria contained in the
DSM-V will eliminate diagnoses of Asperger syndrome and
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PDD-NO, including both under the category of “a mild autism
spectrum disorder™. It is expected therefore, that the data
from the present study will remain valid following publica-
tion of the DSM-V.

The scales were applied by a single psychiatrist who had
trained for more than 10 years in the evaluation, diagnosis
and treatment of children with PDD. As the CARS can be
used in various settings and by professionals with various
levels of training, the results obtained with it in the present
study may not be comparable with the findings of profes-
sionals with less experience in diagnosing autism or in set-
tings in which such a detailed evaluation is impossible.
Clinical judgment is an important component of the CARS
score and is reflected in the results. In this study, the clinical
diagnosis was not made separately from the CARS score, as
the clinician who calculated the CARS score was the same
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