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What do we know about the subject matter of this study?

The prevalence of Autism Spectrum Disorder has been increasing.
Monitoring this condition is important to determine and imple-
ment the necessary resources for the therapeutic approach of the-
se patients in each community. The Chilean prevalence of Autism
Spectrum Disorder is unknown.

Abstract

The prevalence of Autism Spectrum Disorder has increased, varying between 0.5 and 1% around the
world. The prevalence of ASD in Chile is unknown. Objective: To estimate the prevalence of ASD

What does this study contribute to what is already known?

To approximate the prevalence of Autism Spectrum Disorder in a
sample of children aged 18-30 months in two urban communities
of the Metropolitan Region, Chile. A prevalence of 1 in 51 children
was obtained, with a male-to-female distribution of 4:1.
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in two urban communes of Santiago, Chile. Subjects and Method: Cross-sectional epidemiological ~ Autism;

study. 272 children aged between 18-30 months who attended well-child visits at two Family Health

Early Detection

Centers in two urban communes of Santiago participated. Consecutive sampling was used and chil-
dren who were already being monitored by neurology were excluded. Screening was performed using
the Modified Checklist for Autism in Toddlers (M-CHAT). Those children with altered M-CHAT
were evaluated by a pediatric neurologist at the San Borja Arriardn Clinical Hospital and diagnosed
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with ASD according to clinical criteria. The Autism Diagnostic Observation Schedule - Second Ver-
sion (ADOS-2) was used as a diagnostic complement. The prevalence of ASD was estimated with a
95% confidence interval. Results: 44 children had altered M-CHAT; 5 of them were clinically diagno-
sed with ASD. A 1.95% prevalence of ASD (95% CI 0.81-4.63) was obtained, with a sex distribution
of 4 boys per 1 girl. Conclusions: This study is the first estimate of ASD prevalence in two communes
of Santiago, Chile. A high prevalence of this condition was observed, which highlights the need for
obtaining resources for an early multidisciplinary approach for these patients.
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Introduction

Autism Spectrum Disorders (ASD) are a group
of clinical disorders that include persistent deficits in
communication and social interaction in various con-
texts, as well as restrictive and repetitive patterns of be-
havior, interests, or activities, causing significant clini-
cal impairment in social, occupational, or other areas
important for normal functioning'. The prevalence of
ASD has been steadily increasing over the last 30 years?,
currently fluctuating between 0.5 and 1% worldwide™.

According to the Centers for Disease Control and
Prevention (CDC) in 2014, the prevalence in the Uni-
ted States was as high as 1 in 59 children aged 8 years’.
The causes of this increased prevalence are contro-
versial and are still under study. They have been at-
tributed to the heterogeneity of the patients included
in the samples, the lack of standardized methodology
for epidemiological studies in ASD, and a real increase
due to environmental factors that have been difficult
to identify*°.

The importance of monitoring this condition has
become a public health priority in many countries?.
This information provides valuable benefits, serving as
a registry of existing services and helping to assess the
needs and priorities of each community*. Obtaining a
local prevalence of ASD could help to determine the
true deficit of therapeutic resources for these patients
and to achieve their implementation. Prevalence stu-
dies of ASD have been conducted in Venezuela, Bra-
zil, and Argentina, but their methodologies have been
controversial’ and the Chilean prevalence is currently
unknown.

The objective of this study was to estimate the ASD
prevalence in children aged 18-30 months in urban
primary health care centers.

Subjects and Method
Descriptive cross-sectional study.

Participants
The study population consisted of boys and girls
between 18 and 30 months of age who were treated in
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the public health system, residents of the Estacién Cen-
tral and Santiago Centro communes of the Metropoli-
tan Region, Chile, and part of the population evaluated
in the Child Neuropsychiatry Service of the Hospital
Clinico San Borja Arriardn (HCSBA).

The sample size calculation was performed using
the formula for finite populations considering a 0.5
prevalence’, the population size for this age range ac-
cording to the 2012 Census (corresponding to 8,366
children)?, 90% confidence level, and 5% precision.
The sample size to be evaluated was 264 children.

Consecutive sampling was performed. Inclusion
criteria were 1) children attending for well-child check-
up or non-neurological morbidity consultation at the
Family Health Centers (CESFAM) of Chuchunco (Es-
tacién Central) and CESFAM N°1 Ramoén Corbaldn
Melgarejo (Santiago Centro) and 2) aged between 18
and 30 months. According to the databases of the par-
ticipating CESFAMs, they mainly treat families of low
and middle socioeconomic levels, which are mostly
users of the National Health Fund (FONASA).

Data from the 2012 Census was used, as it was the
only one available at the beginning of the study.

On the other hand, children who were already
being monitored at the Child Neuropsychiatry Service
of the HCSBA were excluded because they had been
evaluated using procedures different from those pro-
posed in this research. The sample was collected bet-
ween August 2016 and August 2018.

Measures

Modified Checklist for Autism in Toddlers
(M-CHATY)’. This is a screening test for the detection
of ASD in children. We used the Spanish version of the
questionnaire, which has 23 items with a dichotomous
response format (1 = no, 0 = yes). We considered as
an altered result those who answered no to 3 or more
items or who answered 70 to 2 or more critical items
(items 2, 7,9, 13, 14, and 15).

Autism Diagnostic Observation Schedule, second
edition (ADOS-2)'*!'. Standardized, semi-structured
observational assessment for ASD symptoms, com-
posed of 5 modules that are applied according to the
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chronological age and language level of the child. In
this study, the Spanish version of the instrument was
used, and the first two modules (T and 1) were admi-
nistered as a complement to the clinical evaluation, as
this instrument is considered the gold standard for re-
search purposes'*

Autism Spectrum Disorder

Children who met the clinical diagnostic criteria by
the Diagnostic and Statistical Manual of Mental Disor-
ders, fifth edition (DSM-5) were diagnosed with ASD,
according to the evaluation of a pediatric neurologist
of the Child Neuropsychiatry Service of the HCSBA.

Procedure

The study was approved by the Ethics Committee
of the Central Metropolitan Health Service. Nurses and
general practitioners, pediatricians, and pediatric neu-
rologists, previously trained, surveyed with M-CHAT®
caregivers of children who met the inclusion criteria
and asked for informed consent. Children with altered
M-CHAT were referred for evaluation by a pediatric
neurologist to the Neurodevelopmental Disorders po-
lyclinic at the HCSBA. ADOS-2 was applied by profes-
sionals trained in the instrument, as a complement to
the clinical diagnosis. The children were subsequently
admitted for monitoring and management by a multi-
disciplinary team at the same health care center.

Statistical analysis

The prevalence with a 95% confidence interval
(95%CI) of children who were diagnosed with ASD
was estimated. Given that there were participants with
altered M-CHAT who could not be clinically evalua-
ted, a sensitivity analysis was performed", which aims
to examine the results under certain assumptions, as
an approximation to the evaluation of the systematic
error, which in the study could be given by the loss of
follow-up of these participants. For this purpose, data
from participants who did not complete the clinical
evaluation were considered under three assumptions:
1) all cases had ASD, 2) all cases did not have ASD, and
3) cases were distributed with the same proportion of
ASD-positive cases as those who were clinically evalua-
ted. For each assumption, the prevalence and 95%CI
were estimated.

Results

Figure 1 shows the flow chart of the participant
evaluation process. The M-CHAT was administered
to 300 children who attended a well-child check-up or
morbidity consultation. Of these, 20 were excluded due
to lack of data, and 8 refused to participate in the study.
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A total of 272 children were included, 146 were boys
(53.7%) and 126 were girls (46.3%). The mean age of
the participants was 22.2 months (SD 3.7 months).

Of the whole sample, 44 (16%) participants had al-
tered M-CHAT, who were referred to the HCSBA child
neuropsychiatry service for clinical evaluation by a pe-
diatric neurologist. 28 of them were evaluated and the
remaining 16 patients missed follow-up and did not
complete clinical evaluation by the specialist (did not
attend the appointment or failed to be contacted).

Of the 28 children evaluated, 5 were clinically diag-
nosed as ASD, 14 were healthy, and 9 had other diag-
noses (3 developmental hyperactivity, 3 specific lan-
guage impairment, 2 sensory processing disorder, and
1 anxiety disorder).

Of the 5 children clinically diagnosed with ASD,
4 were evaluated with ADOS-2, and 1 missed follow-
up. Regarding the application of ADOS-2, 3 children
were evaluated with module T, and all were considered
within the range of moderate to severe concern, and 1
child was assessed with module 1, who was considered
as moderate ASD, thus supporting the clinical diagno-
sis. As mentioned, only 4 of the 5 children underwent
the ADOS-2 test. Considering that the diagnosis of
ASD is clinical, all 5 patients were diagnosed with this
condition. Finally, of the patients diagnosed with ASD,
4 were boys and 1 was a girl.

Table 1 shows the prevalence obtained in the
sample and under the assumptions of the sensitivity
analysis. The prevalence of ASD in the final sample
(n = 256) was 1.95% (95%CI 0.81-4.63). The percen-
tage of children with ASD among those with altered
M-CHAT who were clinically evaluated was 17.9%.
According to this percentage, data from the 16 cases
that missed follow-up were used for assumption 3 of
the sensitivity analysis, i.e., 3 cases were considered as
having ASD and 13 as not having ASD. The sensitivity
analysis shows that, except for assumption 1 which is
the least likely since the 16 cases that missed follow-up
are considered as ASD, the prevalence under certain
assumptions would not be statistically different from
the estimated prevalence, since the confidence inter-
vals overlap.

Discussion

The ASD prevalence obtained in the sample was
1.96% (95%CI 0.81-4.63), that is, 1 in 51 children,
with a male-to-female distribution of 4:1. This preva-
lence is similar to the highest reported worldwide, with
a predominance in the male sex, which is in line with
what has been reported in the literature®. The high pre-
valence obtained in this study, although similar to that
reported by the Center for Disease Control (CDC),

ebitoriaL_qiku

521



ORIGINAL ARTICLE

Autism Spectrum Disorders - C. Yanez et al

300 children
MCHAT
20 excluded
8 reject
Y
272 children 146 boys
126 girls
Y
228 normal MCHAT 44 altered MCHAT
16 lose follow up
A

28 assessed children

v

v

5 clinically diagnosed

14 healthy 9 other diagnoses

¥

3: Developmental hyperactivity
3: Language disorder

2: Sensory integration disorder
1: Anxiety disorder

with ASD
1 children
lose follow up
Y
Positive

ADOS-2: 4 children

Figure 1. Flow chart of the
patient evaluation proces.

may be due to the age of the children since at a younger
age not all children persist with symptoms, but only 85
to 90% of them; unlike what happens with the diag-
nosis of ASD at an older age, which is more stable. On
the other hand, no data were recorded on environmen-
tal factors such as the age of both parents, pregnancy
pathology, prematurity, among others, which increase
the prevalence of ASD and could explain the prevalen-
ce obtained'">.

Regarding prevalence estimation, differences in
prevalence between studies are complex to assess and

it is difficult to determine whether the discrepancies
observed are due to method factors or true differences
in population parameters's. The limitations of the lack
of a standardized method for conducting epidemiolo-
gical studies include the age range of the participants,
different sample sizes, diagnostic criteria used, among
others?. Regarding screening instruments, most of them
are based on the clinical history provided by parents®.
The CDC has conducted three types of data collec-
tion: parent surveys on ASD diagnosis throughout the
child’s life, clinical experts who review the medical and

Table 1. Prevalence of Autism Spectrum Disorder (ASD) and sensitivity analysis

Prevalence  ClI95%
Total sample with complete information (n = 256) 1.95 0.81-4.63
Assumption 1: 16 cases missed with ASD (n=272) 7.72 5.07 - 11.58
Assumption 2: 16 cases missed without ASD (n=272) 1.84 0.76 - 4.36
Assumption 3: 16 cases missed with same proportion of ASD of evaluated cases (3 with ASD out of 16) (n=272) 294 1.47 -5.79
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educational records of patients, and surveys answered
by parents reporting on the current diagnosis of ASD.
This methodology has multiple limitations such as re-
call bias and lack of patient follow-up.

The prevalence figures reported by the CDC are
among the highest, ranging from 1.47 to 2.2% depen-
ding on the methodology used’. Thus, some studies
use instruments to identify cases, focusing on children
previously diagnosed with ASD or some other neuro-
developmental disorder. This approach does not allow
investigators to detect patients without a previously
identified condition resulting in unknown and proba-
bly imperfect sensitivity. In contrast, in this study, the
evaluation was performed in a neurologically healthy
population.

The prevalence of ASD has been extensively studied
in developing countries, in contrast to the rest of the
world where there is limited availability of these data.
There are estimates in Mexico and some South Ameri-
can countries. A study conducted in Guanajuato deter-
mined a 0.87% prevalence of ASD in 8-year-old chil-
dren?; another study in Venezuela reported a 0.17% of
prevalence of ASD in children aged 3-9 years'’; while
another study in Argentina showed a prevalence of
1.3%, which is difficult to interpret given its methodo-
logy'®. In Brazil, in a sample of 1,470 children aged 7 to
12 years, there was a preliminary estimate of 0.27% in
the district of Atibaia®.

A study carried out in the Canary Islands, Spain®,
with a methodology similar to that used in this study,
obtained 0.61% of prevalence. False positives were ru-
led out through a follow-up telephone call, which co-
rroborated the initial responses. In the Spanish study,
the results were analyzed by age group, showing the hig-
hest number of false positives in the youngest children.

One of the main implications of this research is that
estimating the local prevalence of ASD could help to
make decisions on public policies in health and educa-
tion, allowing to guide the planning and distribution
of resources in these areas, which favor a multidiscipli-
nary approach to children with ASD. The high preva-
lence found indicates that ASD could be considered a
public health problem.

There are prevalence studies that try to identify
ASD children in the school context’. In this study, the
recruitment was carried out in the primary health care,
since schooling at the age of the children included in
this study is not mandatory in Chile. Within the diag-
nostic flowchart, health check-ups in primary health
care are a good entry point, considering the coverage
they have in our country?'. We chose a sample of the
Chilean public health system because it covers most of
the population (around 80% of children under 10 years
of age), providing good coverage of health check-ups®.

One of the main limitations of the study is that, in
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addition to the age and sex of the patients, no other
sociodemographic or medical data were recorded. We
did not consider patients with previous pathology or
their characteristics, which could have contributed to
a lower prevalence obtained, something we consider
to be a limitation of our study. In addition, we used
the Spanish versions of the two instruments, because,
at the time of the study, the adaptations to the Chi-
lean population were not available. Subsequently, the
Chilean adaptation of the M-CHAT R/F (Revised with
Follow-up) was published'?, so it would be important
to include this version of the instrument in future stu-
dies on ASD in this age range.

Another limitation is the loss of follow-up of 16
cases. Their loss could have affected the prevalence es-
timation since they are cases that had a positive scree-
ning test (M-CHAT). Therefore, to evaluate the pos-
sible impact of this loss of cases, a sensitivity analysis
was performed by considering the missing data of the-
se cases under certain assumptions. According to this
analysis, the results showed no significant differences
between the prevalence with the 16 cases considered
under certain assumptions and without them, except
for the first scenario, which is the least probable one
since the 16 cases were considered as ASD.

On the other hand, another possible limitation is
that a clinical evaluation of participants with negative
M-CHAT was not performed to look for false negati-
ves. In this work, a cross-sectional design was used, so
participants were not followed up. We recommend for
future research to use longitudinal designs to explore
the persistence of ASD symptoms.

The strengths lie in the fact that the M-CHAT
screening test was administered by trained personnel,
in addition to that a clinical diagnosis was made by a
pediatric neurologist, subspecialist in Neurodevelo-
pmental Disorders. Also, ADOS-2 was administered
by trained personnel to support the clinical diagnosis,
which is the instrument considered the gold standard
in research'?. The results of this test were concordant
with the clinical diagnoses.

Conclusions

The prevalence of ASD obtained in the sample was
1.96% (95%CI 0.81-4.63), that is, 1 in 51 children,
with a male-to-female distribution of 4:1.

This study provides evidence that in an urban area
of Chile there would be a high prevalence of this condi-
tion, as occurs throughout the world, making it a health
problem, with the consequent need to make public pol-
icy decisions in education and health for the study and
multidisciplinary approach to these patients and thus
address the needs of Chilean children with ASD.
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