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Abstract The Autism Spectrum Disorders - Diagnosis for Adults (ASD-DA) with
intellectual disability was designed to quickly provide relevant information to establish
a diagnosis of the most common Autism Spectrum Disorders (ASD) (autism, pervasive
developmental disorder not otherwise specified and Asperger’s syndrome) (Matson
et al. 2007a). The ASD-DA was adapted and translated into Spanish and administered
to a sample of 156 adults with severe (n = 67, 42.9%) and profound (n = 89, 57.1%)
intellectual disability. Seventy-one (45.5%) participants had a diagnosis of intellectual
disability and autism spectrum disorder, and the other eighty-five (54.5%) had a
diagnosis of intellectual disability without autism spectrum disorder. The reliability
scores of the scales implied values in the “good-to-excellent” range (0.78—0.95), and
test-retest reliability was obtained with good values for most of the items on the scale. A
three-factor structure was replicated via confirmatory factor analysis. Participants with
and without ASD showed significant differences in the three ASD-DA scales and in
their total scores. Using a receiver operating characteristics (ROC) curve, a score of 21
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on the ASD-DA scale showed good specificity (0.97) and sensitivity (0.92) values with
respect to DSM-IV-TR criteria.

Keywords Autism spectrum disorders - ASD—DA - Intellectual disability - Reliability

Introduction

The DSM-5 (American Psychiatric Association 2013) provides a new diagnosis of
autism spectrum disorder (ASD) encompassing previous DSM-IV-TR diagnoses of
autistic disorder (autism), Asperger’s disorder, childhood disintegrative disorder, Rett’s
disorder, and pervasive developmental disorder not otherwise specified. ASD is now
characterized by deficits in two criteria: deficits in social communication and social
interaction and restricted repetitive patterns of behavior, interests, and activities.
Therefore, the social communication domain merges key symptoms from the DSM-
IV social and communication domains.

Autism spectrum disorders are included, in turn, within a broader
“neurodevelopmental disorders” category. Symptoms must be present in the early devel-
opmental period and cause clinically significant impairment in social, occupation-
al, or other important areas of current functioning. The criterion C states that these
disturbances are not better explained by intellectual disability (intellectual developmen-
tal disorder) or global developmental delay.

Intellectual disability (ID) is a disorder with an onset during the developmental period
that includes both intellectual and adaptive functioning deficits in conceptual, social, and
practical domains. An individual’s level of ID can range from mild to profound (American
Psychiatric Association 2013). The DSM-5 emphasizes the need to use both clinical
assessments and standardized testing of intelligence when diagnosing ID, with the severity
of impairment (mild, moderate, severe...) based on adaptive functioning rather than 1Q
test scores alone. These criteria are in contrast to those prescribed by the DSM-IV, in
which 1Q denoted severity. The assessment of intelligence across three domains (concep-
tual, social, and practical) ensures that clinicians base their diagnosis on the impact of
deficits in general mental abilities on functioning needed for everyday life. As a result, this
diagnosis based on the impact of the deficit on functioning would provide a more accurate
diagnosis in cases of comorbidity with ASD.

ID and ASD frequently co-occur. In fact, it has been considered that the disorders
with the greatest overlap with ID are those in the autism spectrum (Wilkins and Matson
2009). ID in combination with ASD typically leads to more severe phenotypes and
impairments compared with ID alone. Approximately 40% of the ID population meets
the diagnostic criteria for ASD (Arvio and Sillanpdd 2003; Matson and Shoemaker
2009). Other studies have concluded that approximately 70% of people with autism
(Magnusson and Seemundsen 2001) have a diagnosis of ID, representing a significant
proportion of the ID diagnosed in the severe or profound range.

It is difficult to diagnose ASD in people who have low levels of intellectual
functioning due to a lack of tests adapted for the psychological assessment of this
population. In recent years, there has been a breakthrough in the concept of ID and in
our understanding of the real needs and capacities of people with intellectual disabilities
as well as of the significant potential for their development and learning. There is a
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need for clinical criteria that allow for an accurate diagnosis of ASD to be determined in
people with ID.

In the population of adults with ID, diagnosing autism can be a complex task. ID is
associated with alterations in the three major domains of functioning on which the
diagnosis of autism is based. According to the Diagnostic Manual of Mental
Retardation (Fletcher et al. 2007), in adults with severe or profound ID, the complete
absence of speech, severe repetitive behaviors and difficulties with social interaction are
common. In these people, reduced mental ages are associated with less social develop-
ment and poor communicative behaviors, with some overlap in these areas between
people with ID and autistic disorders (DiLavore et al. 1995).

However, some authors believe that in cases of ID and ASD, it is possible to
recognize the comorbid presence of an ASD (de Bildt et al. 2003). Although people
with ID and ASD and those with severe or profound ID exhibit similar symptoms, it is
possible to make distinctions between the two groups (Matson et al. 2007b).
Several studies have established that the co-occurrence of ASD and ID is associated with
increased social and communication impairment, higher rates of restricted, repetitive
behaviors (RRBs), and the presence of more severe and more long-term challenging
behaviors (Matson and Shoemaker 2009; McCarthy et al. 2010).

The behavioral presentation and symptomology differs when ID and ASD co-occur.
A study that included 307 adults with severe or profound ID who were separated into
two groups, ASD + ID and ID only, found differences in symptomology when using
the Diagnostic Assessment for the Severely Handicapped-II (DASH-II) (Matson et al.
1991). The ASD-ID group exhibited more symptomology on the scales of anxiety,
mania, schizophrenia, stereotypies/tics, self-injurious behavior, eating disorders, sexual
disorders, and impulse control than the ID only group (Cervantes and Matson 2015).
Thus, the presence of ASD may serve as a vulnerability factor for increased psycho-
pathology within the ID population (La Malfa et al. 2007).

The presence of psychiatric disorders and ASD in particular significantly affects the
quality of life of people with ID and their families. Improving the diagnosis and
treatment of people with ID and ASD should be a priority throughout the entire life
cycle, including a renewed focus on adulthood. Several factors justify the importance of
diagnosing the co-occurrence of ASD in adults with ID: a high estimated prevalence of
co-comorbidity between 25 and 39% (Bryson et al. 2008; Fombonne 2011; Kim et al.
2011; Sappok et al. 2010), the fact that ASD often remains undetected in people with
ID until adulthood (La Malfa et al. 2004; Sappok et al. 2010), the common occurrence
of diagnostic overshadowing in persons with ID (Reiss et al. 1982), the overlapping
symptoms in ID and ASD (Matson and Shoemaker 2009; Sappok et al. 2014a), and the
lack of recognition of ASD because of the use of antipsychotic medications in ID
(Spencer et al. 2013). Similarly, the results of some studies on the presence of a specific
ASD phenotype in adults with ID could justify the development and use of specific
measures in this population. The transition to adulthood in people with ASD and 1D
could involve behavioral and symptomatological modifications. These changes involve
an assessment of new clinical manifestations of the disorder. A study prospectively
investigating the changes in autism symptoms and maladaptive behaviors found that
individuals with ID had more autism symptoms and maladaptive behaviors than those
without ID and that they improved less over time (Shattuck et al. 2007). In people with
ASD, the presence of ID has been related to a greater severity of autism symptoms,
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worse overall outcomes, and a decreased likelihood of improvement (Lord and Bailey
2002; McGovern and Sigman 2005; Nordin and Gillberg 1998; Seltzer et al. 2004;
Shea and Mesibov 2005).

Several scales have been designed or subsequently validated to screen for ASD in
adults with ID. The Social Communication Questionnaire (SCQ) (Rutter et al. 2003) is
a 40-item clinical caregiver-report screening instrument for ASD that has been used in
children and adolescents (Allen et al. 2007). There are lifetime and current versions of
the SCQ. The SCQ is derived from the Autism Diagnostic Interview-Revised (ADI-R)
(Lord et al. 1994) and is increasingly used in research and clinical practice. Recently,
the use of the SCQ-current version for ASD screening in adults with ID has been
supported (Sappok et al. 2015). The Autism Diagnostic Interview-Revised (ADI-R)
(Lord et al. 1994) is a standardized, semi-structured interview that covers ASD
symptomatology and developmental history (Rutter et al. 2003). The ADI-R diagnostic
algorithms have been found to be over-inclusive for individuals with nonverbal mental
ages below 18 months and those with severe to profound ID (Nordin and Gillberg
1998; Risi et al. 2006). The ADOS is a semi-structured, standardized instrument for the
observation of social and communicative behaviors, play and the imaginative use of
materials that are characteristic of autism. The development of the instrument was
based on two previous instruments, the Pre-Linguistic Autism Diagnostic Observation
Scale (PL-ADOS) (DiLavore et al. 1995) and the Autism Diagnostic Observation Scale
(ADOS) (Lord et al. 1989). The original ADOS was designed to be used for children
aged 5-12 years who had at least some expressive language skills. The Pre-Linguistic
Autism Diagnostic Observation Schedule (PL-ADOS) was developed as an alternative
version to be used with very young children (younger than 3 years) or children with no
language skills. The A-PL-ADOS was designed to assess older low-functioning indi-
viduals with little or no language skills. In a clinical sample of adults with ID who were
suspected of also having ASD, the ADOS was over-inclusive, as reflected by a reduced
level of specificity in diagnosing ASD and autism. With increasing severity of ID and
comorbidity of ASD, the feasibility of the ADOS was reduced (Sappok et al. 2013).
ADI-R and ADOS measures are time-consuming and can only be applied to a limited
number of adults with ID (Sappok et al. 2013; Sappok et al. 2014b). To date, several
instruments have been developed specifically for screening ASD in adults with ID. The
Diagnostic Behavioral Assessment for ASD—Revised (DiBAS-R) (Sappok et al.
2014b) is a DSM-5/ICD-10-based 19-item screening scale. The scale consists of two
DSM-5 domains corresponding to the assessment of typical ASD behaviors in social
communication and interaction and stereotyped and restrictive behaviors and sensory
interests. The ACL is a screening scale based on the ICD-10 that aims to identify ASD
in suspected cases (Sappok et al. 2014c).

The Music-Based Assessment for Autism Spectrum Disorders (MUSAD) was
developed as a diagnostic observational instrument within an interactive music frame-
work. It is based on the ICD-10/DSM-5 criteria for ASD and was designed to assess
adults with a lower level of functioning, including individuals with severe language
impairments (Bergmann et al. 2015).

The Pervasive Developmental Disorder in Mental Retardation Scale (PDD-MRS)
(Kraijer and de Bildt 2005) is a simple classification and screening instrument devised
to identify autistic disorders in persons with mild to profound ID. Table 1 shows the
main scales used to assess symptoms of ASD with ID.
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Matson and coworkers (Matson et al. 2007a) designed a battery of scales that can
diagnose ASD in a population of adults with severe and profound intellectual disabil-
ities. The ASD-DA was developed together with two other scales that enable the
evaluation and later follow-up of the treatment of behavioral disorders and psychiatric
comorbidity associated with ASD in a population of adult participants with severe and
profound ID. The ASD-DA is an instrument designed to evaluate autism, ASD not
otherwise specified and Asperger’s syndrome throughout the life cycle in adults with
severe and profound ID (Matson et al. 2007a). This study had three aims: 1) to translate
and adapt the validated version of the ASD-DA into Spanish; 2) to obtain the psycho-
metric properties of reliability and the results of a confirmatory factor analysis, together
with the coefficients of sensitivity and specificity, in a sample of participants with ID with
or without autism; and 3) to determine whether the Spanish version of the ASD-DA can
correctly distinguish between adults with ID with and without ASD based on the
symptoms listed in the DSM-IV-TR (American Psychiatric Association 2000) and
ICD-10 (World Health Organization 1992) guidelines.

Methods
Participants

The sample consisted of 156 adults with severe ID (n = 67, 42.9%) and
profound ID (n = 89, 57.1%). A total of 65.4% (n = 102) were men. The
average age of sample was 48.11 years (SD = 13.93). All participants were
residents or users of day centers in Residencia Marinada, Villablanca Servicios
Asistenciales and Hospital Psiquiatrico Universitario Pere Mata, Reus, Spain). These
centers are specialized residential units that care for adults with ID. The sample
characteristics are shown in Table 2.

Group assignments were made based on the DSM-IV-TR and ICD-10 diagnostic
criteria. A questionnaire comprising 11 items based on the DSM-IV-TR and ICD-10
criteria (Charman et al. 2005) was administered to direct care staff by a licensed
psychologist specializing in ASD with years of experience in the care of adults with
ID and ASD. The clinical interviews were audio-recorded. From the recordings, a
second independent rater (PhD, degree in Clinical Psychology) evaluated the partici-
pants based on the direct care staff’s endorsement of the 11 items on the DSM-IV-TR /
ICD-10 checklist. Both raters were required to endorse three or more symptoms to
arrive at a PDDNOS diagnosis (two or more symptoms in the social interaction domain,
one or more symptoms in the communication domain, and no symptoms in the
stereotyped behavior domain). To diagnose autism, both raters were required to endorse
two or more symptoms in the social interaction domain, one or more symptoms in the
communication domain, and one or more symptoms in the stereotyped behavior
domain. The sample of people in this study had been admitted to the unit for at least
one year before evaluation, which allowed us to observe their behavior in different
contexts of everyday life. The answers to the questionnaire items by the caregiver were
based on direct observations of these behaviors and on information provided by their
families when necessary. There were no missing data in our sample. Group assignments
were made independent of any previous ASD diagnoses. All procedures were
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implemented in accordance with the Declaration of Helsinki. Ethical approval was
obtained from the institutional review board. Family member or legal representatives
provided written informed consent.

Instruments

Our study is part of a wider study in which different tests adapted to people with ID
were used. The assessment battery includes the DASH-II (Matson et al. 1991), ABC
(Aman et al. 1985), ICAP (Bruininks et al. 1986), CARS (Schopler et al. 1980), and
MESSIER (Matson et al. 1999) in addition to the ASD-BPA (Matson and Rivet 2007)
and ASD-CA (Matson and Boisjoli 2008) tests that are part of the ASD-A battery
(Matson et al. 2007a). As with the ASD-DA, the MESSIER tests, ASD-CA and ASD-
BPA scales were translated into Spanish to be included in our study. Our study began in
2008, and the scales were administered between 2009 and 2014. When our study
began, there were no scales that had been adapted to diagnose autism in the population
of people with severe and profound levels of ID in Spain. The ASD-DA scale was
specifically designed to assess ASD in people with ID, particularly at the severe /
profound levels. The scale assesses people within a broad age range of 18 to 88 years.
The ASD-DA is a diagnosis scale. It was constructed as a measure to assist with the
differential diagnosis of autism, PDD-NOS, and Asperger’s Syndrome across the
lifespan. The scale was developed with the notion that persons with ID alone and
those with ID and ASD could be differentiated from each other based on observable
symptoms. Standardized instructions for administration of the scale were also devel-
oped (Matson et al. 2007a). This scale can be administered in approximately 10 min
(Matson et al. 2008).

The ASD-DA (Matson et al. 2007a) consists of 31 items with three scales: social
impairment, impairment in communication, and repetitive/restrictive interests or be-
haviors. The scale scores items as either (0) = not different, no impairment or (1) = dif-
ferent, some impairment. The items on the ASD-DA were derived from the DSM-IV-
TR and ICD-10 criteria for autism, PDD-NOS, and Asperger’s syndrome and from
items on other diagnostic scales for autism (e.g., the Childhood Autism Rating
Scale [CARS] and the autism/PDD-NOS subscale of the DASH-II), as well as
from a comprehensive research review of the ASD literature, diagnostic guide-
lines, and critical incidents and observations noted by experienced clinicians working
with this population (Matson et al. 2007a). The interrater and test-retest reli-
abilities are adequate, and the internal consistency is excellent (Cronbach’s
alpha = .94) (Matson et al. 2007a). The descriptions and results of the psychometric
properties of the ASD-DA scale can be found elsewhere (Matson et al. 2007a). The
diagnostic utility of the ASD-DA has been demonstrated by a cut-off that
differentiates between adults with ID with and without autism (Matson et al. 2007b).
The authorization to adapt the ASD-DA to Spanish was obtained from Matson (J.
Matson, personal communication 2008). Translation-backtranslation of the ASD-DA
was performed, and the consensus regarding the final scale items was subsequently
approved by Matson.

The ASD-DA was administered by a Ph.D. psychologist with training and experi-
ence in working with people with intellectual disabilities. A staff member with knowl-
edge of at least one year of residents was the informant. The rater recorded descriptions
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Table 2 Sample characteristics (N = 156)

Patients Sample distribution % (N)
Gender

Male 65.4 (102)

Female 34.6 (54)
Diagnosis of intelectual disability

Severe 429 (67)

Profound 57.1 (89)

Diagnosis of intelectual disability with autism or PDD-NOS 45.5 (71)

Diagnosis of intelectual disability without autism or PDD-NOS 54.5 (85)

PDD-NOS pervasive developmental disorder not otherwise specified

of the behaviors of residents in different contexts of everyday life. If there was any
doubt regarding any conduct, clarification was requested from the resident’s family.
The assessment was audio-recorded.

The Spanish version of the ASD-DA is shown in Appendix 1.

Statistical Analysis

Descriptive statistics, mean differences with t-tests, and alpha internal consistencies for
all subjects were analyzed. Pearson correlation was used to obtain the relationship
between the total score on the final version of the ASD-DA and the total score on the
DSM-IV-TR checklist. The test-retest reliability of the ASD-DA was analyzed using
Cohen’s kappa. The coefficients for sensitivity and specificity were obtained using the
receiver operating characteristics (ROC) curve with the DSM-IV-TR criteria. These
analyses were carried out using version 17.0 of SPSS (Chicago, IL) software. A
confirmatory factor analysis was conducted using Weighted Least Squares Means
and Variance (WLSMYV) estimation for categorical data via Mplus 7.3. Goodness-of-
fit was assessed with common fit indices (Jackson et al. 2009): x°, comparative fit
index (CFI), root mean square error of approximation (RMSEA), and weighted root
mean squared residual (WRMR) using conventional thresholds (Marsh et al. 2004). For
identification purposes, the latent factor variances were fixed to 1. According to Wolf
et al. (2013), the sample size required to reliably estimate models with eight indicators
per factor and factor loadings of approximately .8 is approximately 100 individuals. This
is the minimum sample size, below which the estimates and the coverage could bias the
results. In our case, our sample size met the requirements suggested by Wolfetal. (2013)
with respect to this issue.

Results
To replicate the factor structure of the original version, we tested the fit of a three-factor
model in which the ASD-DA items reflected the latent variables (social, communica-

tion and behavioral). The chi-square value for the model was 646.206 with 431 degrees
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of freedom (p < .001). The RMSEA was 0.06 (90% CI = 0.05 + 0.07). The CFI value
was of 0.99, whereas WRMR was 1.19. All indices indicated a close relative fit, though
not an exact fit. Figure 1 shows the standardized factor loadings for each factor. The
intercorrelations between the latent factors were high. The intercorrelation between the
communication and social scales was 0.92. The correlation between the behavior and
social scales was 0.95, whereas the correlation between the behavior and communica-
tion scales was 0.87.

The reliability of the whole scale was 0.96. Cronbach’s alpha coefficients were 0.95
for the social scale (16 items), 0.78 for the communication scale (8 items), and 0.78 for
the behavioral scale (7 items). These scores imply values in the “good-to-excellent”
range. Test-retest reliability using Cohen’s kappa was computed for all 31 items
(N = 49). The results are presented in Table 3. The values for the individual items
ranged from 0.380 to 0.959 (p < 0.01), with the exception of item 2 (—0.021).

Pearson’s correlation coefficient between the total score on the final version of the
ASD-DA and the total score on the DSM-IV-TR checklist was 0.87 (p < 0.000).

Independent samples t-tests revealed that the ASD group obtained significantly
higher scores than the non-ASD group on the social scale (M = 15.23, SE = 1.29
[ASD group]; M = 5.60, SE = 4.16 [no ASD group]; t (102.82) = 20.19, p < .001;
Cohen’s d = 3.01), communication scale (M = 7.91, SE = 1.10 [ASD group]; M = 5,
SE = 2.14 [no ASD group]; t (129.96) = 10.90, p < .001; Cohen’s d = 1.66); behavior
scale (M = 4.12, SE = 1.24 [ASD group]; M = .80, SE = .98 [no ASD group]; t
(132.51) = 18.65, p < .001; Cohen’s d = 3); and the total of the three scales (M = 27.03,
SE = 2.35 [ASD group]; M = 11.40, SE = 6.42 [no ASD group]; t (109.77) = 20.81,
p <.001; Cohen’s d = 3.12).

Figure 2 shows the ROC of the ASD-DA score and DSM-IV-TR criteria. Table 4
shows the sensitivity, specificity, and area under the curve (AUC) of the ROC analysis
for the target cut-off scores. A score of 21 on the ASD-DA showed the best values for
specificity (0.97) and sensitivity (0.92) with respect to the DSM-IV-TR criteria.

Discussion

The main objective of this study was to adapt and analyze the psychometric properties
of a Spanish version of the ASD-DA for intellectually disabled adults. Diagnosing
ASD in adults with ID represents a clinically significant objective, and the availability
of evidence-based diagnostic instruments is desirable to support clinicians in the
differential diagnosis of ID and ASD (Matson and Shoemaker 2009; Sappok et al.
2015). There is an urgent need for an instrument that is specifically able to identify
ASD in persons with ID of all levels of functioning (particularly the more severe levels)
and of all ages (Kraijer and de Bildt 2005). Our sample consisted of adults with severe
and profound ID with or without ASD. A three-factor structure of the original scale
(Matson et al. 2007a) was tested for replication. All items significantly loaded on the
specified factor, yielding a close fit to the data. This finding suggests that the factor
structure of the present instrument is stable. However, a cautionary note must be made.
When we examined the sources of the exact misfit of the model, we found that two
items of the Behavioral factor (item 3 and item 28) could have important cross-loadings
on the Social factor, as suggested by modification indices and the residual matrix,
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which could partially explain why we did not achieve an exact fit. Future versions of
this instrument should address this issue, perhaps by rewording some of these items.

With respect to its internal consistency, the scale showed good reliability, with an
alpha of 0.78. The social scale had a reliability of 0.95, the communications scale 0.78,
and the total scale 0.96. The reliability values of the total and social scales are similar to
those obtained in the original version of the instrument (Matson et al. 2007a). The
scales for communication and repetitive/restrictive interests or behaviors had a lower
reliability in our sample. Additionally, the test-retest reliability results showed that 26 of
the 31 items had a correlation above 0.65, with only item 2, Age-appropriate self-help
and adaptive skills (i.e., reliable care of self), not showing a significant correlation. The
Spanish version of the ASD-DA had a correlation of 0.87 with the overall score on the
DSM-IV-TR checklist, supporting the construct validity of the scale with users in
Spain. This value is higher than that obtained in the American sample (Matson et al.
2007a). Because the ASD scale was designed to distinguish participants with autism
among people with broader overall ID (Matson et al. 2007a), it was expected that
higher scores would represent people with a higher likelihood of autism on all scales.
This is precisely the result we obtained in our study. Thus, users with severe / profound
ID and autism scored higher on all three scales and total ASD-DA score. Therefore, all
sub-scales of the Spanish version of the ASD-DA can differentiate adults with severe /
profound ID with ASD from those without these disorders. The ASD-DA is a diagnosis
scale. Therefore, its application is intended for the appropriate detection and classifi-
cation of people with disease to allow them to benefit from specific treatment. To
determine the cut-off point, we sought to maximize the sensitivity, as the proportion of
positive cases that were correctly identified as such. Our results show that a total ASD-
DA score of 21 is the best cut-off point because it implies a good combination of
sensitivity and specificity. However, this score is higher than that used for the American
version of the ASD-DA scale, which had a cut-off of 19 points. Sensitivity and
specificity estimates found in the current study for the ASD-DA are similar or higher
than that of other common diagnostic scales (see Table 1).

This study aimed to contribute to the development of knowledge in identifying ASD
in adults with the most severe levels of ID. The ASD-DA was designed for the sole
purpose of assessing symptoms of ASD in this population. The results of our sample of
the Spanish population confirm the discriminant validity and effective diagnosis of the
ASD-DA scale, differentiating between adults with severe/profound ID and ASD and
adults with severe/profound ID only.

Our study’s main objective was the adaptation of the ASD-DA to Spanish. These
results are based on the DSM-IV-TR criteria and not on the new DSM-5 criteria for two
reasons: 1) the theory underlying the ASD-DA was defined by the DSM-IV-TR / ICD-
10 criteria, and 2) when we designed our study six years ago, the DSM-5 had not been
published and the new ASD criteria were unknown. One implication of the comparison
of the ASD-DA with the DSM-IV-TR and not the DSM-5 is that our results do not
reflect the changes in the new criterion of hyper- or hyporeactivity to sensory input or
unusual interest in sensory aspects of the environment. However the ASD-DA includes
items 5 and 11 to evaluate sensorial alterations. Future analysis of the ASD-DA-scale
with DSM-5 criteria must be performed.

One of the strengths of this study is the unusually high sample size, given the
difficulties in assessing patients with severe / profound ID. This number remains high
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Fig. 1 Factor structure and standardized factor loadings of the ASD-DA. Nofes = social Scale, commun =
Communication Scale, behav = Behavioral Scale. Numbers within parentheses indicate standard errors

even though the patients were divided into two groups to detect differences in the
scales. It is difficult to find substantial numbers of participants with ASD and ID
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(Bishop and Norbury 2002; Garfin et al. 1988; Moore and Goodson 2003; Yirmiya
et al. 1994). This study aims to contribute to the development of knowledge in the
identification of ASD in adults with more severe levels of ID. It has been found that as
the level of development decreases and the level of ID increases, the difficulties in
obtaining an accurate diagnosis of autism increase.
Our study has several limitations. The results of this study were based on inpatients
only, which may limit the generalizability of the results to people in the community

Table 3 Test-retest reliability for the ASD—DA using Cohen’s kappa (n = 49)

ASD-DA Item Kappa
1. Communication skills. .550%*
2. Age appropriate self-help and adaptive skills(i.e., able to take care of self). -.021
3. Engages in repetitive motor movements for no reason (e.g., hand waving, body rocking, head Rk
banging, hand flapping).
4. Verbal communication 667+
5. Prefers clothing of a certain texture. .380*
6. Ability to recognize the emotions of others. 7227
7. Maintains eye contact. 916%*
8. Use of language to communicate. L671%*
9. Social interaction with others his/her age. TATEE
10. Response to others’ social cues. JISTE®
11. Reaction to normal, everyday lights (e.g., streetlights, etc.). i
12. Peer relationships 788
13. Use of language in conversation with others. 716%*
14. Shares enjoyment, interests, achievements with others (e.g., parents, friends, caregivers). 877%*
15. Ability to make and keep friends. L671%*
16. Interest in participating in social games, sports, and activities. Rk
17. Interest in another person’s side of the conversation (e.g., talks to people with intention of hearing .783**
what others have to say).
18. Use of too few or too many social gestures. L6097
19. Likes affection (e.g., praise, hugs). 6697
20. Awareness of the unwritten or unspoken rules of social play (e.g., turn taking, sharing). .867#*
21. Reads nonverbal cues (body language) of other people 7967
22. Curiosity with surroundings. 874%%
23. Responds to others’ distress. 795%*
24. Socializes with other adults. .838#*
25. Use of nonverbal communication 914%*
26. Limited number of interests. 837%#*
27. Imitation of an adult model (e.g., caregiver waves “bye then the individual waves “bye”). 9597
28. Abnormal, repetitive hand or arm movements. L659%*
29. Development of social relationships. 853k
30. Isolates self (i.e., wants to be by him/herself). 824
31.Participation in games or other social activities. 8367
#p < 0.01; **p < 0.001; # Insufficient variance to compute kappa
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Fig. 2 ROC graph of ASD-DA score and DSM-IV-TR criteria

with less severe symptomatology. Another limitation of our study is that the inter-rater
reliability of the ASD-DA was not obtained. Our sample did not include subjects at all
levels of ID. The diagnostic process should include multiple informants and persons
from different professions (Ozonoff et al. 2005). In the field of ASD, it has been

demonstrated that the combined use of existing measures can strengthen the screening
process in a population that is also at risk of having ASD (Kim and Lord 2012;

Mutsaerts et al. 2016; Risi et al. 2006).

Table 4 Sensitivity, specificity, Score  Sensitivity ~Specificity Total correct AUC S.E.
area under the curve (AUC) classification (%)
for ROC analysis for target
cut-off scores 17 100 81 89.7 939 023
18 98 .83 90.4 939  .023
19 98 .88 92.9 934 022
20 97 91 94.2 939  .023
21 97 92 94.9 939  .023
22 93 .94 93.6 939  .023
23 .90 95 92.9 939  .023
24 .90 97 94.2 939  .023
28 33 1.0 69.9 939 .023
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In conclusion, the internal consistency and test-retest reliability of the ASD-DA
scale were good, and the scale discriminated patients with severe / profound ID and
ASD from those who did not have ASD. When translated and adapted to Spanish, the
factorial structure of the ASD-DA scale was stable. Thus, the results of the validation of
the ASD-DA scale demonstrate that the instrument can be used reliably in Spanish
samples. To the best of our knowledge, no other adaptations of the ASD-DA scale have
been made in other countries to date; therefore, the results of the Spanish version cannot
be compared with those obtained for other versions.
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Appendix 1
Spanish version of ASD-DA scale

(Escala de Diagndstico de Trastornos del Espectro Autista para Adultos con
Discapacidad Intelectual).

Puntue cada item en la medida en que sea o haya sido un problema alguna vez. Compare a la persona
con otras de su edad (que vivan en la comunidad) basandose en lo siguiente:

0 = No es diferente. No tiene discapacidad. 1 = Diferente. Alguna discapacidad.
1. Habilidades de comunicacion.
2. Habilidades de autoayuda y adaptativas adecuadas a su edad (por ejemplo: ser capaz de cuidar de si mismo).

3. Incurre en movimientos motores repetitivos sin ninguna razén (por ejemplo: agita la mano,
balancea el cuerpo, se golpea la cabeza, hace aleteos con las manos).

4. Comunicacion verbal.

5. Prefiere la ropa de una determinada textura.

6. Capacidad para reconocer las emociones de los demas.

7. Mantiene contacto ocular.

8. Uso del lenguaje para comunicarse.

9. Interacciones sociales con otros de su edad.

10. Responde a las sefiales sociales de los demas.

11. Reaccion a las luces normales diarias (por ejemplo: semaforos, etc)

12. Relaciones con compaiieros.

@ Springer



J Dev Phys Disabil

13. Uso del lenguaje en conversaciones con los demas.

14. Comparte el disfrute, intereses o logros con los demas (por ejemplo: padres, amigos, cuidadores)
15. Capacidad para hacer y mantener amigos

16. Interés en participar en juegos, deportes y actividades sociales

17. Interés en la opinién expresada por otra persona en una conversacion (por ejemplo: habla con
las personas con la intencién de escuchar lo que tienen que decir)

18. Uso de muy pocos o demasiados gestos sociales

19. Le gustan las muestras de afecto (por ejemplo: halagos, abrazos)

20. Conciencia de las normas no escritas o no habladas del juego social (por ejemplo: esperar el turno, compartir)
21. Lee la comunicacion no verbal (lenguaje corporal) de otras personas (si esta ciego, puntuar “0”).

22. Curiosidad por lo que le rodea.

23. Responde ante el estrés de los demas.

24. Se socializa con otros adultos.

25. Uso de la comunicacion no verbal.

26. Limitado nimero de intereses.

27. Imitacién de un modelo adulto o infantil (ejemplo: el cuidador dice adids con la mano entonces el nifio
dice adios con la mano).

28. Movimientos de manos o brazos anormales o repetitivos.
29. Desarrollo de relaciones sociales.
30. Se aisla (ejemplo: quiere estar solo/sola).

31. Participacion en juegos u otras actividades sociales.
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