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Abstract Early detection and treatment have been shown
to be effective in reducing disability severity caused by
Autistic Spectrum Disorders (ASDs). As Spanish pedia-
tricians have no detection tool, the Modified Checklist for
Autism in Toddlers (M-CHAT) was first translated into
and culturally adapted to Spanish. Validity and reliability
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studies were carried out in two different geographical areas
of Spain, where M-CHAT was administered to two dif-
ferent samples, namely: 2,480 high- and low-risk children;
and 2,055 low-risk children. The results obtained were
similar to those yielded by the original M-CHAT studies.
Differences were found in positive predictive value, due to
the low ASD frequency observed in this study. M-CHAT is
still being studied in a large population-based screening
program in Spain.

Keywords Autism - Screening - Validation - M-CHAT -
Psychometric values

Introduction

It is well known that delayed diagnosis and treatment of
Autistic Spectrum Disorders (ASDs) can worsen the
prognosis (Corsello 2005; Dawson and Osterling 1997;
Kasari et al. 2006). Moreover, despite medical advances,
no biological markers exist for establishing an ASD diag-
nosis, so that diagnosis is still based on detailed behavioral
analysis (Lord et al. 2000). Early ASD detection has been
based on a combination of different strategies, such as
developmental surveillance through casual assessment of
communication, social and play skills, and consideration of
parent concerns (Filipek et al. 2000). Hence, there is
growing consensus as to the need for viable strategies for
early ASD identification, using different screening tools
that allow for earlier appropriate diagnosis and subsequent
intervention (Baird et al. 2000; Baron-Cohen et al. 2000;
Canal-Bedia 2001; Dawson et al. 1998; Wetherby et al.
2004). Such early intervention strategies, focused on pro-
moting and enhancing social communication and language
skills, combined with social support for families, will have
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a positive impact on the development of young children
with autism, and also prevent other secondary difficulties,
such as depression and family anxiety (Howlin et al. 2000;
Rogers and Vismara 2008; Tonge et al. 2006).

To date, several tools have been designed for early ASD
detection (Johnson et al. 2007; Mawle and Griffiths 2006;
Robins and Dumont-Mathieu 2006). These tools have been
classified as “level 1” screening tools because they can be
administered to all children in primary care settings, and
are designed to differentiate children at risk of ASDs from
the general population. They require less time and training
to administer, score and interpret than other, so-called
“level 2” screening tools which are normally used in
diagnostic-service settings. Among these level-1 screening
tools are the Checklist for Autism in Toddlers (CHAT)
(Baron-Cohen et al. 1992) and the Modified Checklist for
Autism in Toddlers (M-CHAT) (Robins et al. 2001). The
M-CHAT is a self-administered, 23-item questionnaire that
was first developed and validated in the USA as a tool for
detecting ASD in children aged under 2 years in a low-
risk population, and does not require specialized direct
observation.

To date, all M-CHAT studies have yielded similar
results and indicate that M-CHAT could be an effective
tool for early ASD screening (Inada et al. 2010; Pandey
et al. 2008; Robins et al. 2001; Robins and Dumont-Mat-
hieu 2006; Ventola et al. 2007).

In Spain, primary care pediatricians are the only pro-
fessionals that maintain continuous contact with toddlers
under 3 years old (not all children at these ages are cared
for in nursery schools). While parents tend to bring their
concerns about their children to pediatricians, the latter
report that they lack time to conduct a systematic neuro-
development assessment of all children (GETEA 2003).
Furthermore, children’s behavior in the pediatrician’s
office may not represent their typical behavior, and a
physician may therefore find it difficult in the brief time
available to decide whether a given child’s behavior indi-
cates suspicion of ASD.

Although a Spanish translation of the M-CHAT was
available at the time when this study commenced, this was
a version which had been translated into the Spanish spo-
ken in Latin American countries and had not been adapted
to the cultural and language differences present in Spain.
Moreover, there were no validity studies for this Latin
American version. Hence, a cross-cultural validation of the
Spanish version to be used in Spain was needed, something
that could contribute to comparison of the tool’s psycho-
metric features in other languages and countries.

Cross-cultural adaptations are typically based on the
“back translation” method, in order to ensure equivalence
between the original questionnaire and its version in
another language. Nevertheless, concordance between an

original and a back-translation is no guarantee that the
translated questionnaire will be equally effective in the
target community where the cultural context is different
(Beaton et al. 2000). A pilot study is first required to
implement the questionnaire in the new cultural context
and compare its psychometric properties with similar sta-
tistical procedures that have been used in previous studies
of the instrument (International Test Commission 2010).

Thus, the translation, implementation and evaluation of
the M-CHAT was tested at pediatricians’ offices belong-
ing to the Spanish National Health System (SNHS) in two
different regions before making a final decision on its
broader, systematic implementation in the NHS nation-
wide. Accordingly, this paper sought to describe the
procedures used in the translation and validation study of
the Spanish version of the M-CHAT intended for use in
Spain.

Methods
Setting

This study was conducted in two provinces in Northwest
Spain, namely, Salamanca and Zamora, from October 1st,
2005 to April 15th, 2008. This was deemed to be the main
study setting for performance of the validity analysis
(Stage 1). In addition, a separate geographical area situated
in the province of Madrid was chosen for testing M-CHAT
reliability in another population, from April 15th, 2006 to
April 15th, 2008 (Stage 2). Consequently, the two studies,
albeit independent, were analogous in terms of the methods
and strategies used. These two geographical areas were
selected because their respective health authorities had
previously decided to implement population-based, pilot
ASD screening programs.

Brief description of the Spanish National Health System.
Spain has a national health system that covers 100% of the
population, regardless of their level of income and
employment status. The system also cares for the legal
immigrant population. The Spanish health system is
decentralized into autonomous regions (comunidades au-
tonomas), and each region is further subdivided into sev-
eral health areas depending on the size of its population.

Families are assigned to a primary health care pedia-
trician, who is then responsible for the medical care of all
their children from birth to 16 years of age. The SNHS also
has a specific “Well Baby Check-up Program” (Programa
del Control del Nirio Sano), which allows for regular
standardized examinations that collect data on the devel-
opmental milestones of each child (mainly physical con-
dition). Families are not required to pay for any of these
health services.
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Study Population
Stage 1

All children of both genders aged 18-36 months, whose
parents resided in the geographical area during the study
period, were selected (children attending the mandatory
measles, mumps and rubella vaccination (MMR) program
at age 18 months, and/or the general well-baby check-up
examination at age 24 months). High-risk children with
developmental ages of 18-24 months (maximum chrono-
logical age, 48 months) from early intervention centers
and/or child-adolescence psychiatric units in the same
regions were also accepted to participate in this study, in
order to increase the probability of recruiting autistic cases.
A total of 2,480 children, 63 of whom were high-risk, were
involved at this stage.

Stage 2

A population-based study was conducted covering the
entire health-catchment area (Madrid Health Area No.1),
extending from the center of Madrid to the city’s outskirts.
No high-risk children were included in this study, with
selection being confined to children aged 18-36 months of
either gender who attended the mandatory MMR vaccina-
tion program and/or well-baby check-up examination. A
total of 2,055 children were included in this stage.

Case Definition

All diagnoses were made as per the Diagnostic and Sta-
tistical Manual of Mental Disorders-4th Edition (DSM_IV

TR) criteria, and supported by Autism Diagnostic Obser-
vation Schedule-Generic (ADOS-G) scoring. The DSM IV
TR was likewise used for classification of type of ASD.

Participants’ parents were required to sign an informed
consent form that had been formally approved by the
appropriate local Ethics Committee.

Procedure

The Spanish M-CHAT validity study was undertaken in the
following three phases: (i) translation, back translation,
cultural adaptation and a short pilot study to obtain the final
M-CHAT version to be used in Spain; (ii) the validity study
itself (Stage 1); and (iii) the reliability study (Stage 2) (see
Fig. 1).

Translation-Back Translation Method

Both the M-CHAT questionnaire and the 23 items of the
M-CHAT telephone follow-up interview (phone FUI) were
translated into Spanish by two bilingual persons with
experience in assessing child development. They worked
independently of each other and with instructions that,
rather than being literal, the translation should seek
semantic, linguistic and cultural equivalence. The resulting
versions were then back-translated by a native English
speaker who was bilingual, and compared to the original
M-CHAT. The original phone FUI questions for each item
were structured in flowchart format, complete with
instructions and rules for use by interviewers.

After several exchanges of opinion with the original
authors, and making certain amendments, phone FUI
flowcharts were approved by the M-CHAT’s original

Fig. 1 M-CHAT validity study
flow-chart in Spain
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authors (Robins et al. 2001) (hereinafter, M-CHAT’s ori-
ginal authors). A pilot study of this preliminary, new
Spanish M-CHAT version was conducted, using the first
622 children screened in Stage 1 to assess both its com-
prehensibility and its feasibility in the context of a real
scenario in which it was to be subsequently implemented.

Stage 1. Validity Study

A total of 86 primary care pediatricians and nurses were
involved in this study. A series of preliminary training
courses were given on ASD characteristics, general M-
CHAT procedures, implementation of a screening program,
and methods and instructions for high-risk case referrals to
the specialized diagnostic unit. The M-CHAT was
administrated to all children at the health care units. Once
the study objectives had been explained and the informed
consent signed, the nurse and/or physician gave each parent
a copy of the M-CHAT.

When completed, the M-CHAT forms were sent to the
central research unit and analyzed according to the original
cut-off criterion, namely, 3 out of 23 or 2 out of the fol-
lowing 6 critical items: 2, 7, 9, 13, 14 and 15 (see Table 2
for keywords of these items) (Robins et al. 2001). Ques-
tionnaires with positive results were then confirmed by
phone FUIs conducted by a psychologist with child-
development training, who used the specific algorithms
described above to re-evaluate each failed item, applying
examples and real-life situations to confirm whether the
item in question was to be finally regarded as a “fail” or a
“pass.” In any case where the number of confirmed failed
items was still above the cut-off criterion, the child was
then referred to the specialized ASD-diagnostic team
(Salamanca University ASD unit). In parallel, a second
group of children, drawn from the early intervention cen-
ters and/or child-adolescence psychiatric units in the same
geographical region and displaying behaviors highly
indicative of developmental delay or disorder, were also
included in this study, following the same process as with
the former group. This second group (high-risk children)
was clinically evaluated regardless of the M-CHAT results.

An ASD team of psychologists and neurologists applied
the algorithm diagnosis developed by the Autism Spectrum
Disorder Study Group (Grupo de Estudio de los Trastornos
del Espectro Autista-GETEA) (Diez-Cuervo et al. 2005),
based on the recommendations of the American Academy
of Neurology and the Child Neurology Society for the
diagnosis of autism (Filipek et al. 2000). A formal inter-
view designed to collect information from parents about
their children, the Spanish versions of the Vineland
Adaptive Behavior Scales (Sparrow et al. 1987) the Merril-
Palmer Revised Scales of Development (Roid and Sampers
2004) and the ADOS-G module 1 (Lord et al. 2000) were

used to obtain a final diagnosis in each case. Administra-
tion of the ADOS-G was videotaped by a student clinician
throughout: whenever there was disagreement among the
evaluators, the ADOS video was re-examined and the
matter decided by consensus. All cases were classified
according to the DSM-IV-TR (APA 2000).

Stage 2. Study Reliability

This study used the same methods for the M-CHAT
screening program, phone FUI and diagnosis (when
applicable) but no ASD high-risk children were included.

Statistical Analyses

A descriptive analysis of frequencies stratified by region,
gender and age was made.

M-CHAT item results were considered “failed”, when
children passed this questionnaire because their cut-off
points were below the abovementioned criterion. Other-
wise, M-CHAT item results were only considered “failed”
after the phone FUI confirmed the information. The per-
centage of children failing each M-CHAT item was then
classified into the following four groups: (a) children
needing no follow-up; (b) children whose parents were
administered the phone FUI, but whose final outcome was
“pass”; (c) children who were referred for diagnostic
evaluation but were finally diagnosed with a developmental
disorder (DD) other than ASD; and finally, (d) children
diagnosed with ASD.

M-CHAT properties, such as sensitivity, specificity and
predictive values, were estimated for each stage. Canonical
discriminant analysis was also performed to analyze the M-
CHAT’s ability to distinguish among children with typical
development (TD), developmental disorders (DDs) and
ASD, when the M-CHAT was applied in a population-
based setting.

All 23 M-CHAT items were checked to estimate the
probability of predicting ASD cases versus the other two
groups (TD and DD jointly), using both uni-variate and
multi-variate logistic regression analyses. As complemen-
tary information, areas under the response operating curves
(ROCs) were also estimated for both stages. All analyses
were performed using the SAS version 9.1 servipack 4
software package.

Results
M-CHAT Cultural Adaptation

Questionnaires from 622 children and over 40 phone FUIs
were included in this pilot phase. Some modifications were
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made to items 3, 5 and 23 after the short pilot study and
prior to the validity study, in order to overcome several
cultural differences mainly linked to the use of different
toys in Spain (including new examples), and Spanish col-
loquialisms. Items 5, 8 and 17 were also reworded due to
parents’ lack of understanding or misinterpretation, though
only minor cultural nuances were introduced. A final ver-
sion of the M-CHAT in Spanish, along with its 23 items in
flow chart format for the corresponding phone FUIs, were
then approved by the M-CHAT’s original authors.

Stage 1. Validity Study

Distributions by gender, age and case source for Stages 1
and 2 are shown in Table 1.

A total of 86 children underwent diagnostic assessment,
and 23 children were finally identified in Stage 1 as having
some type of ASD (Fig. 2). Of these 23 ASD cases, 19
belonged to the high-risk sample.

Table 2 shows the percentage of failed items for each of
the above groups, namely: (a) children needing no follow-
up; (b) children whose parents were administered the
phone FUI, but whose final outcome was “pass”; (c)
children who were referred for diagnostic evaluation but
were finally diagnosed with a developmental disorder other
than ASD; and finally, (d) children diagnosed with ASD.

After confirming the phone FUI, nearly half the
M-CHAT items (items 6, 7, 13, 14, 15, 17, 19, 20, 21 and 23)
were independently able to identify more than 55% of ASD
children. Specifically, items 7, 17 and 21 accounted for the
highest percentages (over 70%). Conversely, items 3, 4, and
16 were failed by zero to 9% of ASD cases while items 8§, 11,
and 22 were failed by 17-35% of ASD cases.

It should also be noted that, in most cases, the relatively
higher failure rates for items 11, 18, 22 and 23 in the “No
follow-up group” were due to misunderstanding as to the
meaning of these items.

Table 1 Demographic data

Vaccination Check-up at Diagnosis/El
at age age Units-High-risk
18 months 24 months  sample®
Stage 1 Male 754 500 49
(N'=2.480) Female 728 435 14
Total 1,482 935 63
Stage 2 Male 715 391
(N'=2.055 Female 624 325 -
Total 1,339 716
Age range (in months) 16-20 21-30 30-42

 Included in Stage 2 only
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Fig. 2 Flowchart of validity and reliability study results in Spain
(Stages 1 and 2)

M-CHAT’s estimated properties for detecting ASD
cases showed a sensitivity (Sen) of 1; a specificity (Sp) of
0.98; a positive predictive value (PPV) of 0.35; and a
negative predictive value (NPV) of 1. The ROC curve also
showed that the area under the curve (AUC) was close on
100%. (C = 0.9950).

In terms of the number of failed items, canonical dis-
criminant analysis showed an almost perfect separation
between TD and children with ASD, but not such a clear
separation between children with ASD and those with DD
(Fig. 3).

The logistic regression analysis showed that the esti-
mated probability of being an ASD case only rose expo-
nentially after 5 failed items (Fig. 4).

Stage 2. Reliability Study

All children were recruited exclusively through the popu-
lation-based screening program, with no referral cases
being added to this stage. The main difference between the
results of this study and those of Stage 1 was the lower
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Table 2 Percentage of children in each group who failed each item

Items M-CHAT item (English No follow-up OK on follow-up interview (FUI) Evaluated NON-ASD Evaluated ASD
key words) (n = 2,032) (n = 362) (n = 63)* (n = 23)

1 Enjoys being swung 0.84 0.83 3.17 8.7
2 Interest in other children 0.25 0.55 23.81 522
3 Climbs up stairs 0.34 0.83 6.35 0
4 Enjoys peek-a-boo 0.15 0.28 6.35 8.7
5 Pretend play 1.13 1.10 28.57 47.8
6 Imperative pointing 1.23 1.38 22.22 60.9
7 Declarative pointing 0.54 2.49 28.57 82.6
8 Functional play 6.25 6.63 38.10 34.8
9 Brings objects to show 0.34 0.28 28.57 56.5
10 Eye contact 2.85 1.10 95.24 17.4
11 Oversensitive to noise 12.25 4.70 20.63 17.4
12 Responds to smile 0.34 0 3.17 13
13 Imitation of action 1.03 0.55 20.63 56.5
14 Responds to name 0.54 1.10 15.87 60.9
15 Point following 0.20 0.83 22.22 60.9
16 Walking 1.03 1.10 14.29 44
17 Gaze-following 5.61 6.35 44.44 73.9
18 Unusual finger movement 15.75 3.87 19.05 34.8
19 Gaining parent’s attention 2.56 1.38 36.51 69.6
20 Wondering hearing 0.84 0.83 25.40 56.5
21 Understands what is said 5.76 0.55 33.33 73.9
22 Stares at nothing 13.7 2.76 25.40 344
23 Social reference 13.7 7.73 26.98 65.2

“n” of groups in this table is different from Fig. 2 due to the different categories used (e.g., M-CHAT screen versus no follow-up; phone

interview versus OK on phone screen)

* 4 subjects evaluated as “Typical Development”, were included

Fig. 3 M-CHAT scatter plot 12 4
using canonical discriminant 11 4
analysis 10 A
0 <
84

Canonical Variable 1
w

+++ Normal
@ © © Otherdisorders
L Autism

estimated PPV (equal to 0.19), likely due to the low ASD
frequency observed in this study population (2.9/1,000)
(Table 3). Nevertheless, the estimated probability of being

Canonical Variable 2

an ASD case was similar to that obtained in Stage 1, and
the probability of being an ASD case also rose after 5 failed
items. Differences in 95% confidence intervals showed
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Fig. 4 M-CHAT response
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Table 3 Comparison of M-CHAT validity properties (Spain and original study)

M-CHAT (Stage 1)

M-CHAT (Stage 2) M-CHAT (Robins 2001)*

ASD NON-ASD ASD NON-ASD ASD NON-ASD
Fail 23 43 6 25 33 19
Pass 0 2,414%* 0 2,024 5 1,236
Validity properties [95% Confidence Prevalence = 0.92% Prevalence = 0.29% Prevalence = 2.66%
interval (AUC)] Sen = 1 Sen = 1 Sen = 0.87 [0.76-0.98]

Sp = 0.98 [0.98-0.99]
PPV = 0.35 [0.23-0.46]
NPV =1

Sp = 0.98 [0.98-0.99]
PPV = 0.19 [0.05-0.33]
NPV =1

Sp = 0.99 [0.98-0.99]
PPV = 0.80 [0.5-0.77]
NPV = 0.99 [0.99-1]

All values shown in this table are estimated values because follow-up of negative cases was only partially achieved

* ASD versus non-ASD data have not been published by Robins in this format but have been estimated from the validity properties and other

available data from different published papers

** 20 subjects evaluated with developmental disorders

broader bandwidth than that of Stage 1, due to the low
number of ASD cases diagnosed in this study.

Discussion

This is the first study to validate the M-CHAT in Spain and
our paper outlines the three phases of the validation pro-
cess: translation; cultural adaptation; validity and reliability
analysis. Consequently, this should be regarded as the first
official Spanish version of the M-CHAT to be applied in
Spain. The previous Spanish version was translated for

@ Springer

Latin American countries and was not valid for Spain due to
certain vocabulary nuances and cultural differences. As a
result there are now two Spanish language versions of the
M-CHAT available to be downloaded from www.mchat
screen.com, i.e., one under the name “Spanish-Western-
Hemisphere Version” (for which no validity study has yet
been located in the literature), and the version currently
presented in this study under the name, “Spanish-Spain
version”.

Our results yielded sensitivity and specificity estimates
similar to the values of the original M-CHAT validity study
(Robins et al. 2001). Moreover, items that best
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discriminated between ASD and non-ASD cases generally
coincided with items identified as critical in the original
M-CHAT study (Robins et al. 2001). The only major dif-
ference resided in the positive predictive values, owing to
the fact that this parameter relies on prevalence rather than
internal M-CHAT properties. This difference can be clearly
justified by the frequency of ASD cases observed in our
study (1 case in 108 children in Stage 1, and 1 case in 300
children in Stage 2), as opposed to other M-CHAT studies
with higher prevalence rates, e.g., 1 case in 33 children
(30/1,000) (Kleinman et al. 2007), and 1 case in 50
children (20.1/1,000) (Pandey et al. 2008). Nevertheless,
this limitation would affect the PPV but not the remaining
the properties of the questionnaire, since sensitivity and
specificity are intrinsic test properties regardless of the ASD
prevalence observed. Furthermore, the area under the ROC
curve was close to 100% in both stages (Fig. 4), which
means that the M-CHAT is a good instrument for detecting
all children with ASD. Although it was not our stated
intention to seek a new cut-off point for the M-CHAT, the
estimated probability distribution of being an ASD case
when logistic regression analysis is used, indicates that
some false positives cases would be reduced if the M-
CHAT were only deemed to be positive after 5 failed items.
While this criterion is not a real cut-off point, it nevertheless
supports the idea that the certainty of detecting an ASD case
could be increased among children from a population-based
setting, only after a certain number of items were failed. In
order for us to be able to estimate a new cut-off point, we
would have had to take into account, not only the different
slopes of the ROCs, but also the specific benefits of treating
a true ASD case, the costs of treating a false positive, and
the different ASD prevalences in each setting (Metz 1978).

Our study also highlighted the utility of using specific
flowchart forms for each item during the phone FUI In
our study, this M-CHAT procedure showed that, from
the 429 children with a failed phone-FUI result, only 86
screened positive.

Some other limitations of M-CHAT administration were
detected in this study, such as some items being misun-
derstood, and (time-consuming) difficulties in locating
families by telephone in order to administer the phone FUI.

To complete the M-CHAT validity process, cases that
screened negative need to be followed up to ensure that
non-ASD cases were not misclassified as ASD or vice
versa. These types of studies are very expensive because
the majority of negative cases in a population will be real
negative cases, and the probability of detecting an ASD
case among them will be very low. Nevertheless, this type
of follow-up is intended to be conducted in a population
sample drawn from the total of negative cases detected in
Stage 2. In addition, a monitoring system based on early
intervention units in the education and welfare system, was

established in 2006 for all children living in the area tar-
geted by Stage 1. Under this system, all positive cases
underwent a follow-up assessment after 6 and 12 months,
thereby rendering it highly unlikely that autism would not
yet have been identified.

Since then, every child over 24 months of age identified
as a possible ASD case by such units has been immediately
referred to the Salamanca University ASD diagnostic unit
which was tasked with ASD diagnosis during this stage. To
date, no referred case has been classed as negative by the
M-CHAT at an earlier age. It is clear, moreover, that this
type of screening study is really based on a cross-sectional
study design, and that all M-CHAT-property consider-
ations have to be made bearing this limitation in mind (the
sample followed up is not regularly included). The only
well-known follow-up study of M-CHAT-screened chil-
dren was published by Kleinman et al. (2007), several
years after the first validity study.

The use of standardized-tool-based procedures for early
ASD detection is a widely recognized recommendation,
since, by reducing diagnostic delay, these instruments
facilitate early intervention. Diagnostic delay is a problem
that has, not only been documented in Spain (GETEA
2003), but is also acknowledged as being one of the factors
that reduces expectations of a favorable prognosis. By
supplying evidence that ASD cases could be detected
by the SNHS at approximately 24 months of age, the
M-CHAT data in our study strengthen the hope that the
problem of diagnostic delay can be overcome in Spain.
Inasmuch as it facilitates early detection and intervention,
this instrument could also be of great value in reducing
parents’ anxiety when possible concerns need to be con-
firmed or clarified. Nevertheless, we are still far from
demonstrating that the application of the M-CHAT in a
population-based setting would be effective from a cost-
effective stance.

M-CHAT administration starts with pediatrician and/or
nurses having to introduce the characteristics of this
screening program to parents. Parents, pediatricians and
nurses alike displayed great interest in systematically
checking toddlers’ communicative and social development
levels, which is undoubtedly a sign of significant progress
here in Spain.

Apart from the fact that the health services are
responding to a social demand, this study has identified a
clear need for coordination between the health services and
ASD-specific early intervention units in Spain. The SNHS
is substantially different from other national and local
health services in which the M-CHAT has been studied
(Atlanta, Canada, Middle Eastern countries, etc.) (Eaves
et al. 2006; Robins et al. 2001; Seif et al. 2008). It covers
100% of the population of all income levels and employ-
ment status, and also cares for legal immigrants. These
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differences should be taken into account by the health
authorities, when it comes to assessing all the necessary
requirements for implementing these types of standardized
population-based screening programs.

Conclusions

Spain now has a specific ASD-case detection tool avail-
able, which is easy to use in the pediatrician’s office. The
major challenge to be faced now, however, is to demon-
strate that an ASD early-detection program using M-CHAT
within a population-based framework is cost-effective and
can be widely implemented in the SNHS. If this can be
done, such a program’s ability to detect cases with any
social and/or communicative development delay could then
be regarded as an added value.

Efficiency could be also increased if pediatricians and
nurses could play a dual role in the procedure of imple-
menting the M-CHAT in Spain, which would entail, not
only distributing the questionnaire during office visits, but
also confirming failed items using the phone FUI flow-
charts. This has also been suggested in other studies
(Robins 2008). Since the literature has reported that
exclusive reliance by pediatricians on clinical criteria has
yielded very poor results in terms of the number of high-
risk cases detected, (Gillberg 1990; Rapin 1995), using the
M-CHAT, professionals’ knowledge and skills in this area
would thus be further reinforced.
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