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Down Syndrome and Autism Spectrum Disorder
Dual Diagnosis: Important Considerations

for Speech-Language Pathologists

Theresa M. Versaci,a Laura J. Mattie,a and Laura J. Imminga
Purpose: Individuals with Down syndrome (DS) often
receive speech-language therapy services starting in
infancy or toddlerhood. When providing speech-language
therapy services for children with DS, speech-language
pathologists (SLPs) need to consider the impact of other
developmental and comorbid disorders that can affect
language development, such as the presence of a dual
diagnosis of DS and autism spectrum disorder (DS + ASD).
The prevalence rate of ASD in DS is ~20%, which is higher
than in the general population.
Method: This clinical focus article aims to provide SLPs
with additional knowledge about DS + ASD to improve
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service delivery and support parents’ ability to advocate for
their child with confirmed or suspected DS + ASD. This is
accomplished by summarizing the current evidence base
on the presence of ASD in DS and discussing implications
of a DS + ASD diagnosis for clinical practice with SLPs.
Conclusions: SLPs play a key role in supporting families
of those with DS + ASD by advocating and educating.
By understanding the unique profiles of strengths and
weaknesses of individuals with DS + ASD, SLPs can
provide appropriate service delivery (i.e., treatment and
intervention approaches) and advocacy for their clients
and their families.
Down syndrome (DS) is a neurogenetic syndrome
caused by a triplication of all or part of chromo-
some 21 (trisomy 21), leading to mild-to-moderate

intellectual disability (Parker et al., 2010). DS is character-
ized by a unique behavioral profile that includes relative
weakness in expressive language and relative strengths in
receptive language and nonverbal social communication
(Luyster et al., 2011; Philofsky et al., 2007). Given these
early known difficulties with language, most children with
DS start receiving speech-language therapy in their first
2 years of life (Cuckle & Maymon, 2016). When providing
speech-language therapy services for children with DS,
speech-language pathologists (SLPs) need to consider the
impact of intellectual disability, as well as other comorbid
disorders that can affect language and communication de-
velopment. Another important consideration is the presence
of a dual diagnosis of autism spectrum disorder (ASD) and
the potential overlap in symptoms between intellectual dis-
ability, DS, and ASD.

Many SLPs are familiar with DS and ASD as individ-
ual neurodevelopmental disorders, but they may not be as
familiar with DS and ASD (DS + ASD) comorbidity, which
until recently has received little research or clinical attention.
This may be due in part to a historical belief that an individ-
ual with DS could not have ASD because of the stereotype
that individuals with DS are always social (Reilly, 2009).
However, there is now an evidence base indicating that in-
dividuals with DS can have comorbid ASD (Reilly, 2009).
Although research on DS + ASD is ongoing, this evidence
must be provided to SLPs. SLPs’ expertise in social com-
munication and the likelihood of providing services to chil-
dren with DS starting in early development make SLPs a
key figure in identifying early signs of ASD in DS. Also,
children with DS + ASD may need additional or different
approaches to treatment than those with DS or ASD only.
This clinical focus article aims to provide SLPs with additional
knowledge about DS + ASD to improve service delivery and
support parents’ ability to advocate for their child with
confirmed or suspected DS + ASD. This is accomplished
by summarizing the current evidence base on the presence
of ASD in DS and discussing implications of a DS + ASD
diagnosis for clinical practice.
Disclosure: The authors have declared that no competing interests existed at the time
of publication.
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ASD
ASD is a neurodevelopmental disorder characterized

by two core behavioral domains: (a) persistent deficits in
social communication and social interaction across multiple
contexts and (b) restricted, repetitive patterns of behaviors,
interests, or activities (American Psychiatric Association
[APA], 2013; World Health Organization [WHO], 2018).
It is estimated that, in the United States, one in 59 children
have ASD (Baio et al., 2018). Common features of ASD
include difficulty with social–emotional reciprocity, under-
standing relationships, nonverbal communication, and fixa-
tion on interests and/or routines (APA, 2013; WHO, 2018).
Characteristics of ASD must be present within the early
developmental period to warrant an ASD diagnosis. ASD
may co-occur with intellectual disability, language impair-
ment, medical conditions, and other neurodevelopmental
and neurogenetic syndromes, like DS.
DS and Comorbid ASD
Comorbidity Estimates

To date, there has not been a population-based prev-
alence study of ASD in DS. However, the available research
suggests that ~20% of individuals with DS meet diagnostic
criteria for ASD (range: 7%–42%; Capone et al., 2005; Di-
Guiseppi et al., 2010; Ghaziuddin et al., 1992; Lowenthal
et al., 2007; Oxelgren et al., 2017; Warner et al., 2014). This
range in the estimated prevalence of DS + ASD may be
due to differences in the studies’ methodologies (sampling
methods, diagnostic tools, etc.) and the ASD diagnostic cri-
teria used (i.e., Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition [DSM-IV] or Fifth Edition [DSM-5];
International Classification of Diseases [ICD-10 or ICD-11];
APA, 1994, 2013; WHO, 1992, 2018). Nonetheless, this
prevalence rate is higher than the 2% prevalence rate in the
general U.S. population (Baio et al., 2018).

Age of Diagnosis and Onset
The diagnosis of ASD in DS is often made later in

life than it is in individuals with ASD only. The age of di-
agnosis for individuals with ASD only occurs, on average,
by 4.5 years of age (Baio et al., 2018), but can be reliably
diagnosed as early as 2 years (Lord et al., 2006). However,
for individuals with DS + ASD, the available, but limited,
research suggests that this dual diagnosis is not made until
later in development (range: 4–33 years; Rasmussen et al.,
2001; Reilly, 2009) due, in part, to challenges with early
identification of ASD. The challenges associated with early
diagnosis of ASD may be more difficult in children with
DS because of overlap in the early behavioral features of
these disorders (Capone, 1999; Reilly, 2009; Stone et al.,
1999). Therefore, it is important to be familiar with the
profiles associated with DS, ASD, and DS + ASD. Fur-
thermore, some behavioral features of ASD may not be
as clear in young children with DS due to delays in motor
development (i.e., presence of restricted, repetitive patterns
of behaviors, interests, or activities; Reilly, 2009). This
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later age of diagnosis likely negatively impacts development
and functioning for individuals with DS + ASD because
they are not receiving the best interventions and treatments
for their needs (Reilly, 2009).

Despite the challenges associated with diagnosing
ASD in DS, two developmental patterns for ASD onset in
DS have been identified by Capone based on clinical expe-
rience and observation (personal communication, Decem-
ber 11, 2019). The available cross-sectional research studies
are consistent with the onset patterns reported in those with
ASD only (Kalb et al., 2010; Ozonoff et al., 2008; Ozonoff
& Iosif, 2019): (a) early onset and (b) developmental regres-
sion or plateau. However, it is important to note that the
developmental course of ASD symptoms in DS has yet to be
examined in a longitudinal study. Therefore, more research
is needed to confirm these patterns. For both of these onset
patterns, SLPs are positioned to be among the first profes-
sionals to notice these symptoms or have them reported to
them by parents.

In the first pattern of development, individuals with
DS + ASD, like those with ASD only, present with atypical
behaviors early in infancy and toddlerhood (Capone, 1999).
To date, only one study describes early signs of ASD in
infants and toddlers with DS (7–18 months; Hahn et al.,
2020). This study suggests that seven of 18 infants and
toddlers with DS were designated at risk for ASD. Simi-
larly, a longitudinal study of ASD in 2- to -3-year-olds
with DS (Mage = 34 months; Hepburn et al., 2008) indi-
cates that 15% (n = 3/20) of the sample met criteria for ASD
using a comprehensive diagnostic evaluation. Diagnostic
stability was high with all children with DS diagnosed with
ASD retaining the diagnosis and all those not diagnosed
with ASD not meeting criteria at the 2-year follow-up.
Longitudinal follow-up indicated that the severity of ASD
features increased for two of the three children with DS di-
agnosed with ASD, whereas it did not change for the third
child (Hepburn et al., 2008). Children in both studies dem-
onstrated impairments in communication and social skills
(Hahn et al., 2020; Hepburn et al., 2008). Collectively, these
data provide initial evidence that ASD symptoms emerge
early in development (Hahn et al., 2020; Hepburn et al.,
2008).

The second developmental pattern that has been
noted in individuals with DS + ASD, and those with ASD
only (Ozonoff & Iosif, 2019), is developmental regression
or plateauing (Capone, 1999; Castillo et al., 2008). This
group of children experiences a dramatic loss or inability
to advance in developmental milestones related to acquisi-
tion and use of language and social skills. Before regres-
sion, development follows patterns typical for children
with DS. In comparison to children with regressive onset
ASD, children with DS with regressive onset ASD appear
to show regression later in development (Castillo et al.,
2008). This later onset may be related in part to the overall
level of developmental delay associated with DS. However,
it is important to note that the pattern of regression in
those with DS + ASD is similar to those with ASD only
(Castillo et al., 2008).
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Behavioral Profile
The behavioral profile of DS alone is relatively well-

studied, but less is known about the DS + ASD behavioral
profile. There is an ongoing effort by researchers across
medical, behavioral, and genetic disciplines to understand
how the presence of DS may influence the presentation of
core features of ASD (Channell et al., 2015, 2019; DiGuiseppi
et al., 2010; Godfrey et al., 2019; Ji et al., 2011; Molloy et al.,
2009; Moss & Howlin, 2009). In doing so, this line of re-
search seeks to clarify the shared phenomenology between
the two disorders and identify any unique features of the
DS + ASD profile (Glennon et al., 2017). Nonetheless, the
available evidence base can provide SLPs with important
and relevant information to support their clients with DS +
ASD by drawing their attention to social communication
challenges and informing their intervention approaches for
this population.

Similar to those with ASD only, the presence of
ASD symptomatology emerges early in DS (Hahn et al.,
2020; Hepburn et al., 2008). Individuals with DS + ASD
have marked difficulties in areas of social and emotional
reciprocity early in development that may be similar in
severity to individuals with DS alone with severe cognitive
impairment (Hepburn et al., 2008; Howlin et al., 1995;
Molloy et al., 2009). Additionally, individuals with DS +
ASD may have poorer communication skills than individ-
uals with DS alone and may present with little to no mean-
ingful symbolic communication; however, this impairment
may be reduced relative to ASD alone (Capone, 1999; Di-
Guiseppi et al., 2010; Godfrey et al., 2019; Moss et al.,
2013). Interestingly, a recent study indicates the high corre-
lation between lower verbal abilities and social communi-
cation impairments in children with DS + ASD is not as
significant in children with DS only and those with ASD
only (Godfrey et al., 2019).

It has been suggested that individuals with DS + ASD
may have more severe intellectual disability than those with
DS alone (Capone et al., 2005; Carter et al., 2007; Molloy
et al., 2009; Starr et al., 2005; Wester Oxelgren et al., 2019).
However, severe intellectual disability in an individual with
DS does not alone yield an additional diagnosis of ASD.
Cognition may be further affected by the increased risk
of anxiety, irritability, difficulty with transitions, hyper-
activity, withdrawal and attention problems, and sleep
disturbances associated with the dual presentation of DS +
ASD (Capone, 1999; Moss et al., 2013). Additionally, indi-
viduals with DS + ASD show higher rates of stereotyped
behaviors than those with DS alone (Godfrey et al., 2019;
Moss et al., 2013). These behaviors include self-injurious
behaviors (e.g., biting, hitting), repetitive motor behaviors
(e.g., teeth grinding, hand flapping), vocalizations (e.g.,
howling, growling), response to sensory input (e.g., attrac-
tion to lights and spinning objects), and feeding problems
(e.g., refusal, strong preferences; Center for Disease Control
and Prevention [CDC], 2019a; Moss et al., 2013). It is im-
portant to remember that ASD is a spectrum; individuals
with DS + ASD demonstrate a continuum of ASD-like fea-
tures (Starr et al., 2005).
36 American Journal of Speech-Language Pathology • Vol. 30 • 34–46
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Risk Factors for ASD in DS
By understanding the risk factors for ASD in DS,

SLPs also can play a role in identifying individuals with
DS who may be at a greater risk for ASD and should be
referred for further screening and evaluation. There is emerg-
ing evidence about the potential risk factors associated with
the development of DS + ASD. These risk factors include
familial history of ASD-related disorders in first- or second-
degree relatives (similar to those with ASD only), infantile
spasms or seizures, early hypothyroidism, brain injury sec-
ondary to complicated surgeries (i.e., heart surgeries, etc.),
and/or a combination of these factors (Rasmussen et al.,
2001). Furthermore, higher rates of impaired social skills
have been reported in family members of individuals with
DS + ASD in comparison with individuals with DS alone
(Lowenthal et al., 2007). It has also been suggested that sei-
zures across the life span may increase the presentation of
ASD-like behaviors in individuals with DS + ASD (Molloy
et al., 2009). While there is evidence that ASD symptoms
present early in DS, as in ASD only, to date, only one study
has examined early markers of ASD in infants with DS
(Hahn et al., 2020). This preliminary, cross-sectional study
presents the first evidence that early risk markers of ASD
are present and detectable in infants with DS (Hahn et al.,
2020). Furthermore, like other populations at risk for ASD
(Kalb et al., 2010), impairments in social communication
may signal elevated risk for the emergence of ASD in DS
(Hahn et al., 2020, Hepburn et al., 2008; Starr et al., 2005).
Diagnosing ASD in DS: Role of the SLP
Early Identification

SLPs working with young children with DS may be
among those first to notice early signs of ASD. Early identi-
fication of ASD in DS is important for these children to re-
ceive the best interventions and treatments for their needs
(Reilly, 2009). These early signs of ASD, in general, include
repetitive behaviors such as lining up toys, echolalia, or hand
flapping; sensory fixations such as aversions to or prefer-
ences for certain tastes, textures, lights, or sounds; and lack
of language comprehension or expression, though this final
variable may not be as clear due to the language impair-
ments associated with ASD (CDC, 2019b). Given that the
presence of intellectual disability is common in DS, it can
be difficult to discern between repetitive behaviors that are
associated with intellectual disability and those associated
with ASD due to similar behaviors being present (Capone
et al., 2005; Howlin et al., 1995; Vatter, 1998). Based on the
available research, an early sign of ASD in DS are impair-
ments in communication and social skills that are greater
than would be expected for a child with DS (Hahn et al.,
2020; Hepburn et al., 2008). Nonetheless, early signs of
ASD in children with and without DS may be better asso-
ciated with the intellectual disability and do not always lead
to an ASD diagnosis. Therefore, knowledge of the behav-
iors associated with each neurodevelopmental disorder (i.e.,
intellectual disability, DS, and ASD) will help with the dif-
ferentiation of symptoms.
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, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions 



A Team-Based Approach to the Diagnosis of ASD in DS
As stated by the American Speech-Language-Hearing

Association (ASHA), SLPs make up an important part of
the interdisciplinary team needed to diagnose ASD (ASHA,
n.d.; Autism Practice Portal). An interdisciplinary team-
based approach to diagnosing ASD often requires close
collaboration with parents, clinical psychologists, pediatric
physicians, and other specialists, such as SLPs (Gerdts
et al., 2018). Unless an SLP has received specialized training
in ASD diagnostics, diagnosing ASD does not fall within
the SLP’s scope of practice (ASHA, n.d.: Autism Practice
Portal). However, SLPs working with individuals with DS,
ASD, and DS + ASD should be familiar with the current
diagnostic criteria and tools to support their client’s needs
and participate as part of the diagnostic team. SLPs are an
important component of the diagnostic evaluation for ASD
as their expertise in language development, social communica-
tion, and pragmatics is integral to the diagnosis of ASD. Also,
the familiarity of the SLP with the language and communi-
cation profile associated with DS can help a team determine
if the behaviors of an individual with DS are best explained
by the behavioral profile associated with DS alone or the
dual diagnosis of DS + ASD (Reilly, 2009).

Facilitating Parent Involvement in the Identification
and Diagnosis of ASD in DS

Infants and toddlers with DS are often referred to
SLPs due to the known difficulties with language develop-
ment, especially spoken language. If parents have not been
referred to an SLP, they may seek out these services very
early in development due to recommendations from other
parents or through their research on how to support their
child with DS. As always, it is important SLPs are respon-
sive to caregiver concerns about their child’s behavior. Par-
ents are often the first to identify personality or behavioral
changes that lead to the initiation of the early ASD diagnos-
tic process (Grønborg et al., 2013; Messinger et al., 2013),
and likely, this is also true for parents of children with DS.
Familiarity with the patterns of behavior associated with
DS, ASD, and DS + ASD is essential for interpreting paren-
tal concerns. It is important to note that parents of children
with DS may not realize their child can also have ASD, so
their concerns may be described in comparison to what they
know about DS or to other children with DS they know.
Therefore, SLPs need to be vigilant responders to the
concerns of these parents and work to decode parents’
concerns or descriptions of their child’s behavior to dis-
cern whether their concerns are associated with early signs
of ASD.

If parents are concerned about ASD, SLPs can refer
families to appropriate resources. This includes local, state,
and federal resources. The Center for Disease Control has
launched “Learn the Signs, Act Early,” which was developed
to support early identification of ASD and other develop-
mental disabilities by providing information and videos
about child development that is accessible for parents and
professionals (CDC, 2019b; https://www.cdc.gov/actearly).
The Autism Navigator also provides video examples to
Downloaded from: https://pubs.asha.org Michelle Altamura on 09/08/2023
help parents learn more about the behaviors and symptoms
associated with ASD (https://autismnavigator.com/family-
resources/; Autism Navigator, 2018). Both of these re-
sources can be beneficial for SLPs who are not as familiar
with ASD.

Consideration of these identified behaviors in conjunc-
tion with comprehensive assessments may warrant a dual
diagnosis of DS + ASD. Early identification is critical as it
opens the door to services that promote positive outcomes
related to social, educational, and vocational aspects of
daily life, and children with DS + ASD may require addi-
tional supports to achieve these outcomes (Koegel et al.,
2014; Reilly, 2009). By helping families learn the signs of
ASD, SLPs can support the early identification of ASD in
DS and in young children broadly.

Assessment and Measurement of ASD in DS
Clinical judgment and experience are key to early

identification and diagnosis of ASD, as this opens the door
to services that promote positive outcomes related to social,
educational, and vocational aspects of daily life. The current
diagnostic criteria for ASD are outlined in the DSM-5 (APA,
2013) and the ICD-11 (WHO, 2018). Both the DSM-5 and
ICD-11 criteria have moved to the use of “autism spectrum
disorder” instead of using the category of “pervasive develop-
ment disorders.” Furthermore, this diagnostic category in
either the DSM-5 or ICD-11 is no longer subdivided into
“autistic disorder,” “Asperger’s syndrome,” and “perva-
sive developmental disorder, not otherwise specified” (APA,
1994; WHO, 1992). Thus, autism spectrum disorder acts as
a single umbrella term. Individuals who received a diagnosis
of either autistic disorder, Asperger’s syndrome, or pervasive
developmental disorder, not otherwise specified under the
DSM-IV or ICD-10, still meet criteria for ASD under the
DSM-5 and the ICD-11 (APA, 2013; WHO, 2018). In both
the DSM-5 and ICD-11, individuals can be diagnosed
with co-occurring intellectual disability and/or language
impairment. However, per the ICD-11, individuals with
ASD cannot also be diagnosed with developmental lan-
guage disorder (WHO, 2018), and in the DSM-5 criteria,
they cannot also be diagnosed with social (pragmatic)
communication disorder (APA, 2013). The nuances associ-
ated with language and communication when diagnosing
ASD highlight the importance of having SLPs on the diag-
nostic team.

Aligned to one or more of the aforementioned diag-
nostic standards, a variety of tools have been developed to
assist in the detection of ASD and/or to describe the sever-
ity of ASD and can be used with DS populations. These
tools fall broadly into three categories: screeners, diagnos-
tic measures, and symptomatology measures. Below, we
provide a summary of common tools used in ASD, includ-
ing their sensitivity (i.e., percentage of kids who are identi-
fied who go on to have an ASD diagnosis) and specificity
(i.e., percentage of kids who are not identified and do not
go on to have an ASD diagnosis), and their use in popula-
tions with DS to familiarize SLPs with these tools.
Versaci et al.: DS + ASD: Considerations for SLPs 37
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Common Screeners
Screeners are used to quickly assess the likelihood that

an individual has ASD. That is, they provide a risk cutoff
score. If an individual fails a screener (i.e., has a score that
indicates they are at risk), he or she must undergo further
evaluation to determine the presence or absence of ASD. The
information gathered in the administration of a screener is not
extensive enough to make the diagnosis accurately and appro-
priately. While screeners attempt to have both strong sensi-
tivity and specificity, both false positives and false negatives
may occur, making the referral for a full diagnostic evaluation
necessary before diagnosing ASD. Thus, when a screener has
been administered, it is important to not make diagnostic
statements to parents until a comprehensive diagnostic ele-
vation has been completed. Table 1 provides a summary of
common screeners for ASD, many of which have also been
used in samples with DS.

Of these screeners, the Social Communication Ques-
tionnaire (SCQ; Rutter et al., 2003) has been used the most
with populations with DS. Collectively, these studies indicate
that the SCQ can be used as either a measure of ASD symp-
toms in DS or to identify those with who are at an increased
risk for ASD (Channell et al., 2015, 2019; DiGuiseppi et al.
2010; Moss et al. 2013; Oxelgren et al., 2017; Warner et al.,
2014). It has been suggested that some individuals with DS
who do have ASD may score just below the cutoff on the
SCQ (Oxelgren et al., 2017). This pattern has been seen in
other neurodevelopmental disorders, highlighting the need
to develop cutoff scores for different known conditions as-
sociated with ASD (Glennon et al., 2017).

Common Diagnostic Measures
There are two common diagnostic measures that, when

combined with a comprehensive evaluation (a family history
interview; assessment of cognition, adaptive behavior, and
language; etc.) and clinical judgment, are used to formally
diagnose ASD. Clinical judgment must be used in the inter-
pretation of comprehensive diagnostic evaluation results to
ensure that the diagnosis is made appropriately. Both of
these measures require specialized training to administer
and score them. Without this training, these measures can-
not be administered.

Autism Diagnostic Observation Schedule. The Autism
Diagnostic Observation Schedule (ADOS), currently in its
second edition (ADOS-2), is a standardized, semistructured
assessment of communication, social interaction, and play
for individuals suspected of having autism (Lord et al., 2012).
The ADOS consists of five modules appropriate for young
children through adults of differing developmental and lan-
guage levels, ranging from nonverbal to verbally fluent. It
is important to note that eligibility criteria for the ADOS-2
toddler module require a minimum mental age of 12 months
and that the child is walking or “cruising” (Lord et al., 2012).
Also, the toddler module provides a range of concern for
ASD instead of the likelihood of ASD provided by the other
modules. Within each module, the individual’s behaviors
and responses are coded. The examiner determines the pres-
ence or absence of behaviors consistent with the diagnosis
38 American Journal of Speech-Language Pathology • Vol. 30 • 34–46
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of across the life span. The ADOS yields a total score that
is used to indicate the likelihood of ASD based on the cut-
off score for each module. The second edition of the ADOS
(i.e., ADOS-2) is consistent with diagnostic criteria for ASD
according to the DSM-5, while the ADOS–General is consis-
tent with the DSM-IV diagnostic criteria (Lord et al., 2012).
The ADOS-2 has established specificity (.86–.94) and sensi-
tivity (.83–.91).

Autism Diagnostic Interview–Revised. The Autism
Diagnostic Interview–Revised (ADI-R) is a standardized,
semistructured interview concerning current functioning,
behaviors displayed at 4–5 years of age, and lifetime occur-
rence (Lord et al., 1994). This interview is conducted with a
parent or caregiver and is a valid and reliable diagnostic tool.
Items of the ADI-R correspond with the diagnostic criteria
for ASD according to the DSM-IV/ICD-10. There are three
areas of focus on the ADI-R: quality of communication and
language; quality of reciprocal social interactions; and re-
petitive, restricted, and stereotyped interests and behaviors.
For each area, cutoff scores are used to indicate the likelihood
of ASD, with higher scores indicating more characteristics
and/or severity of ASD. Also, the onset of ASD must be
present before 36 months. The ADI-R has established speci-
ficity (.70–.81) and sensitivity (.80–.96; Kim & Lord, 2012).

Several studies have used the ADOS and/or the ADI-R
to examine the presence of ASD in DS (Godfrey et al., 2019;
Hepburn et al., 2008; Oxelgren et al., 2017; Starr et al., 2005;
Wester Oxelgren et al., 2019). For example, in a study of
13 individuals with DS (7–31 years), six met the criteria
for ASD on either the ADOS or ADI-R (Starr et al., 2005).
However, other studies are using the ADOS and/or ADI as
part of a comprehensive evaluation for ASD—administer-
ing the ADOS, ADI-R, and other developmental measures
along with clinical judgment to make a diagnosis of ASD.
For example, Hepburn et al. (2008) examined ASD in 20 tod-
dlers with DS (2–3 years) using this comprehensive approach.
Three toddlers met the cutoff for ASD for both social and
communication on the ADOS, and these three toddlers
also met cutoff criteria for ASD for communication on
the ADI-R (Hepburn et al., 2008). Three other toddlers
exceed the cutoff for only the communication domain of
the ADOS, and one toddler exceeded criteria on the social
domain of the ADOS, but these four toddlers were not iden-
tified as having ASD. Taken together, the results of this
study highlight the importance of using a comprehensive
evaluation of ASD in DS because there may be overlapping
features associated with both DS and intellectual disability
that lead to children with DS exceed criteria on some com-
ponents of these measures.

Symptomatology Measures
Symptomatology measures are used to assess and

describe the severity of symptoms and behaviors associated
with ASD, including how they may be affecting activities
of daily life. These measures differ from a screener because
they do not provide a risk score. These measures are used
to describe the type, frequency, and/or severity of symptoms
and behaviors associated with ASD, which can provide
• January 2021
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Table 1. Common screening measures for ASD.

Name of
measure Reference

Age
range Description Scoring

Cutoff
scorea Sensitivity Specificity Used with DS

Social
Communication
Questionnaire
(SCQ)

Rutter et al.,
2003

4+ years
(mental age
2+ years)

Focuses on behaviors that are
rare in nonaffected individuals
and are consistent with the ASD
diagnostic criteria of the DSM-IV/
ICD-10 in the domains of
Reciprocal Social Interaction;
Communication; and Restricted,
Repetitive, and Stereotyped
Patterns of Behavior

yes/no 15+ .85–.95 .67–.80 Channell et al., 2015, 2019;
DiGuiseppi et al., 2010;
Magyar et al., 2012; Moss
et al., 2013; Oxelgren et al.,
2017; Warner et al., 2017,
2014

Modified
Checklist
for Autism in
Toddlers
(M-CHAT)

Robins et al.,
2001

6–30 months Identifies early signs of ASD based
on the child’s achievement of
developmental milestones

yes/no 0–2: no follow-up
necessary

3–6: refer for
evaluation

7–23: at risk for
ASD

.87–.97 .95–.99 DiGuiseppi et al., 2010

Modified
Checklist
for Autism in
Toddlers–
Revised/
Follow-up
(M-CHAT-R/F)

Robins et al.,
2014,
2009

16–30 months Uses simpler wording than the
M-CHAT to identify early signs
of ASD based on the child’s
achievement of developmental
milestones.
If a child screens positive on
the M-CHAT-R, then the follow-
up questions for the items the
child failed are asked of the
parent.

pass/fail 0–2: Low risk
3–7: Medium

risk
8–20: High risk

.67–.86 .992–.995 —

Social
Responsiveness
Scale (SRS;
SRS-2)

Constantino
et al.,
2012

2.5+ years Measure of the presence and
severity of social impairments
associated with ASD.
The SRS-2 can be completed
by a parent or teacher, and for
individuals who are older than
19 years, it can also be completed
by a relative, friend, or as a self-
report.

1 = not true
to 4 = almost
always true

Higher scores
indicate
greater
severity
of social

impairments.

< 59T: within normal
limits

60T–65T: mild range
66T–75T: moderate

range
76T+: severe range

.92b .92b Channell, 2020; Channell
et al., 2015

Autism Behavior
Checklist
(AutBC)

Krug et al.,
1980

2–14;11
(years;
months)

Indicates the presence or absence
of ASD-associated behaviors
in the following categories:
sensory, relating, body and
object use, language, and
social and self-help

weighted score
from 1 to 4

Higher scores
indicate a
greater

frequency of
behaviors

< 54: no follow-up
necessary

54–67: refer for
evaluation

68+: suggests
“high probability”

of autism

.75–.88 .81 Carter et al., 2007

Note. Score that indicates the need for a more complete ASD diagnostic evaluation. ASD = autism spectrum disorder; DS = Down syndrome; DSM = Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition; ICD = International Classification of Diseases.
aScore that indicates the need for a more complete ASD diagnostic evaluation. bSensitivity and specificity from Bruni (2014).
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Table 2. Common symptomatology measures for ASD.

Name of measure Reference Age range Description Scoring Used with DS

Aberrant Behavior
Checklist (ABC;

ABC-2)

Aman et al., 1985 5 years
to adult

Indicates the severity of
problem behaviors
associated with ASD
across five categories:
irritability, lethargy/social
withdrawal, stereotypy,
hyperactivity, and
inappropriate speech

0 = not problematic
to 3 = severely
problematic

Capone et al., 2011,
2005; Ji et al., 2011;
Salehi et al., 2018

Childhood Autism
Rating Scale

(CARS; CARS-2)

Schopler et al.,
2010

2+ years Assess the severity of
behaviors associated
with ASD to differentially
diagnose ASD from the
other developmental
disorders in the areas
of relating to people,
imitative behavior,
emotional response,
body use, object use,
adaptation to change,
visual response, listening
response, perceptive
response, fear or anxiety,
verbal communication,
nonverbal communication,
activity level, level and
consistency of intellective
relations, general
impressions

1 = behavior
appropriate for
age level

to
4 = severe deviance

from expected
behaviors of typical

development

Davis et al., 2018;
Dressler et al.,
2011; Kent et al.,
1999

Note. Score that indicates the need for a more complete ASD diagnostic evaluation. ASD = autism spectrum disorder; DS = Down syndrome.
helpful information for treatment planning. Table 2 pro-
vides a summary of common symptomatology for ASD,
some of which have also been used in samples with DS.
Of the symptomatology measures, the Aberrant Behav-
ior Checklist (ABC; Aman et al., 1985) may be the most
commonly used to rate problematic behaviors associated
with ASD in DS populations. Taken together, studies have
shown a correlation between DSM-based criteria for ASD
and scores on the ABC’s maladaptive behavior subscales
in children with DS (Capone et al., 2005; Ji et al., 2011;
Salehi et al., 2018). Children with DS who have a higher
severity of maladaptive behaviors on the ABC may be at a
heightened risk for comorbid ASD.
After the Dual Diagnosis Is Made
The identification of ASD within individuals with

DS impacts the educational, medical, and therapeutic in-
terventions accessible to the individual. Without a dual
diagnosis of DS + ASD, these individuals may not be of-
fered certain treatments that have been developed to target
the symptoms and behaviors associated with ASD. These
supports may be critical in allowing the individual to ef-
fectively engage in activities of daily living. Those with
DS + ASD are more likely to be referred to beneficial
services associated with ASD (CDC, 2020), such as ap-
plied behavioral analysis, social interventions, sensory
40 American Journal of Speech-Language Pathology • Vol. 30 • 34–46
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integration therapy, and augmentative and alternative
communication (AAC) systems (e.g., Picture Exchange
Communication System, Paterson, 1999; speech-generating
devices, etc.). Overall, increased access to supports for
individuals with DS + ASD is beneficial to daily functioning
(Reilly, 2009).
A Challenge to Receiving DS + ASD Diagnosis:
Parental Reactions

Some professionals who suspect ASD in a child with
DS may be hesitant to suggest an additional developmental
disorder, fearing the reaction of the parents (Capone, 1999;
Reilly, 2009). They may feel that, by withholding their
suspicions about the presence of comorbid ASD, they are
protecting parents. However, this could be considered un-
ethical and is to the detriment of the child who would not
receive the most appropriate treatments. Fear is a natural
response and to support the individual and the parents,
it is important to explore what is driving these feelings
or why they feel this way. Some parents of children with
DS may find relief when their child receives a diagnosis
of ASD, as it allows for a better understanding of their
child (Moss & Howlin, 2009). By pairing the individual’s
presenting profile with a name—DS + ASD—parents can
begin to understand their child’s unique needs. They can
better accommodate these needs, read cues, and be directed
• January 2021
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to relevant resources and research when the diagnosis is
made. Giving a diagnosis a name allows families to seek
the support they need within their communities. When the
dual diagnosis is made, SLPs can support parents by help-
ing them to access resources and research that can best in-
form and support the family and the child (see Appendix
for an informative resource for parents).

Implications for Speech-Language Therapy
Individuals with DS + ASD may exhibit greater de-

velopmental delays and developmental plateaus in social
communication and social–emotional reciprocity than those
with DS alone (Channell et al., 2019; Molloy et al., 2009).
Additionally, individuals with DS + ASD may present with
more severe intellectual disabilities, higher rates of stereo-
typed behaviors, and increased irritability, anxiety, and ri-
gidity in communication or routine (Godfrey et al., 2019;
Molloy et al., 2009; Moss et al., 2013; Philofsky, 2008). It is
important to understand that clinical approaches often used
for DS or ASD profiles may not be adequate for an individ-
ual with DS + ASD. An SLP providing services to a child
with DS + ASD must recognize that some characteristics
overlap between DS and ASD (such as language impairments
and intellectual disability) and other characteristics may be
more distinct between the two disorders. The intersection
of these profiles, as described above, should be considered
when developing assessment and treatment plans.

In addition to gathering information about medical
history, behaviors, speech, expressive language, receptive
language, and social communication for clients with DS +
ASD, SLPs should also consider social relatedness, imita-
tion, pragmatics, play, and nonverbal communication to
best understand the individual’s unique repertoire of com-
munication strengths and weaknesses. While this may seem
like a standard assumption when providing services, it is
easy to assume certain patterns of behavior based on prior
experience with DS or ASD, but the co-occurrence of ASD
in DS is likely to lead to deviations from both of these indi-
vidual profiles. For example, for children with DS alone, a
clinician may expect the child to already have foundational
skills for social interaction (coordinated eye gaze, gestures,
etc.) but may lack the ability to apply these skills appropri-
ately (Fidler et al., 2007; Luyster et al., 2011). However, for
a child with DS + ASD, the SLP may have to first directly
target foundational skills (i.e., prelinguistic communication
skills), including directed eye-gaze, gestures, facial expres-
sions, joint attention, and shared enjoyment as treatment
targets. In doing so, an individual’s relative strengths can
promote growth in areas of difficulty targeted in speech-
language therapy. These goals should be functional and
target the fundamental skills necessary to promote the child’s
successful engagement with others in activities of daily life.

To address likely impairments in social communica-
tion and emotional reciprocity (Hepburn et al., 2008; How-
lin et al., 1995; Molloy et al., 2009), the SLP can develop
goals targeting the child’s social communication and inter-
action skills. Starting first with their prelinguistic skills while
Downloaded from: https://pubs.asha.org Michelle Altamura on 09/08/2023
children with DS only demonstrate relative strengths in pre-
linguistic communication, based on the available research in
children with DS + ASD, there are likely early impair-
ments in these skills (Hahn et al., 2020; Hepburn et al., 2008).
Recognizing the repertoire of prelinguistic communication
skills the child possesses will provide the SLP with a platform
for adding linguistic input (Harris et al., 1988). The SLP can
implement one of many intervention programs that support
these foundation skills (e.g.,Hanen program; Girolametto &
Weitzman, 2006; responsivity/prelinguistic milieu teaching,
Fey et al., 2006; Olswang et al., 2006; Yoder &Warren, 2002)
that teach caregivers to recognize the child’s communicative
intent and map language onto these communicative offers.
When a parent or SLP puts the child’s communicative act
into words, the process can motivate the child to increase
patterns of communication when the child’s interest or re-
quest is recognized, validated, and met (Olswang et al., 2006;
Yoder & Warren, 1999). The SLP can further promote
communication acts through sabotage or the process of
withholding the desired object until the child intentionally
communicates.

Once foundational skills are established, the SLP may
work with the child to continue advancing social communi-
cation skills. The SLP may target social communication by
providing direct instruction related to the interpretation of
social cues (e.g., such as body language, voice pitch or tone,
and facial expressions), instruction on how to initiate and
maintain appropriate communication topics (e.g., such as
asking questions, making comments, and actively listening),
as well as social skills training in group settings (how to
navigate conflict with others, how to interpret figurative
language, how to write appropriate e-mails, etc.). The SLP
may also promote social acceptance by interpreting behav-
iors of the individual with DS + ASD for peers and/or teach
the individual to advocate for him/herself in social contexts.
The SLP should provide social and pragmatic communica-
tion treatment within contexts relevant to the individual’s
life, such as child playgroups, routines within the home, or
community organizations and businesses.

Additionally, the SLP may consider implementing an
AAC system as a temporary or permanent communication
mode to augment or replace spoken language when it is
limited. Alternative and augmentative communication is
an effective tool to promote vocabulary expansion because
(a) high-tech systems can generate spoken words and (b) both
low-tech and high-tech systems can serve as a platform
for language modeling by a verbal partner (Holyfield et al.,
2019). When the child selects a symbol, the SLP should pro-
vide linguistic mapping and follow through with the request
to increase the child’s motivation to initiate communication
(Holyfield et al., 2018).

The above methods can be incorporated into a variety
of contexts, such as therapeutic play to ask questions, make
comments, or elicit requests. For example, an SLP can en-
gage the child in a play scenario involving toy cars. The SLP
may roll a car out of the reach of the child (sabotage) and
then wait for the child to gesture, vocalize, or indicate “car”
via AAC selection. The SLP can then linguistically map onto
Versaci et al.: DS + ASD: Considerations for SLPs 41
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the child’s request (i.e., “Do you want the car?” “Here is the
car”). They can also model the request on the AAC device
for the child (i.e., selecting symbols to say “I want the car”).
Finally, the SLP validates the child’s communication by
following through with the request (i.e., returning the car to
the child). The SLP can teach parents how to follow similar
procedures to promote communication while playing or
during other routines at home.

Conclusions
ASD is reported in 7%–42% of individuals with DS.

SLPs are key figures in identifying early signs of ASD in
DS. Based on the available research, early signs of ASD in
DS that SLPs can be on the lookout for include impairments
in social and emotional reciprocity and communication and
higher rates of stereotyped behaviors that are greater than
would be expected for a child with DS (Capone, 1999; Di-
Guiseppi et al., 2010; Godfrey et al., 2019; Hepburn et al.,
2008; Howlin et al., 1995; Molloy et al., 2009; Moss et al.,
2013). However, SLPs need to be familiar with common
patterns of social communication and behavior in DS to be
able to identify ASD risk in children with DS. While there
is no one generally accepted diagnostic tool used to deter-
mine the presence of ASD in individuals with DS, having
an interdisciplinary diagnostic team that is familiar with the
profile of ASD and DS is necessary for accurate diagnosis
in this population. SLPs are key members of these diagnostic
teams. Receiving a dual diagnosis may allow certain educa-
tional, medical, and therapeutic services to become more ac-
cessible to families. Additionally, SLPs can support families
by advocating, educating, and directing them to supportive
resources. All individuals with DS + ASD have unique pro-
files of strengths and weaknesses, and the clinicians must
understand and incorporate both when providing treatment
to these individuals.

Author Contributions
Theresa M. Versaci: Conceptualization (Lead), Writing –

original draft (Lead), Laura J. Mattie: Conceptualization
(Supporting), Supervision (Lead), Writing – review & editing
(Lead), Laura J. Imming: Conceptualization (Supporting),
Writing – review & editing (Supporting).

References
Aman, M. G., Singh, N. N., Stewart, A. W., & Field, C. J. (1985).

The aberrant behavior checklist: A behavior rating scale for the
assessment of treatment effects. American Journal of Mental
Deficiency, 89(5), 485–491. https://doi.org/10.1037/t10453-000

American Psychiatric Association. (1994). Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-IV).

American Psychiatric Association. (2013). Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (DSM-V). https://
doi.org/10.1176/appi.books.9780890425596

American Speech-Language-Hearing Association. (n.d.). Autism
(Practice Portal). Retrieved July 31,, 2019, from www.asha.
org/Practice-Portal/Clinical-Topics/Autism/
42 American Journal of Speech-Language Pathology • Vol. 30 • 34–46

Downloaded from: https://pubs.asha.org Michelle Altamura on 09/08/2023
Autism Navigator. (2018). For families of children at risk for autism.
https://autismnavigator.com/family-resources/

Baio, J., Wiggins, L., Christensen, D. L., Maenner, M. J., Daniels, J.,
Warren, Z., Kurzius-Spencer, M., Zahorodny, W., Robinson
Rosenberg, C., White, T., Durkin, M. S., Imm, P., Nikolaou, L.,
Yeargin-Allsopp, M., Lee, L. C., Harrington, R., Lopez, M.,
Fitzgerald, R. T., Hewitt, A., . . . Dowling, N. F. (2018). Prev-
alence of autism spectrum disorder among children aged 8
years—Autism and developmental disabilities monitoring
network, 11 sites, United States, 2014. MMWR. Surveillance
Summaries, 67(6), 1–23. https://doi.org/10.15585/mmwr.
ss6706a1

Bruni, T. P. (2014). Test review: Social Responsiveness Scale–
Second Edition (SRS-2). Journal of Psychoeducational Assess-
ment, 32(4), 365–369. https://doi.org/10.1177/0734282913517525

Capone, G. T. (1999). Down syndrome and autistic spectrum disor-
der: A look at what we know. Disability Solutions, 3(5–6), 8–15.

Capone, G. T., Aidikoff, J. M., & Goyal, P. (2011). Adolescents
and young adults with down syndrome presenting to a medical
clinic with depression: Phenomenology and characterization
using the reiss scales and aberrant behavior checklist. Journal
of Mental Health Research in Intellectual Disabilities, 4(4),
244–264. https://doi.org/10.1080/19315864.2011.599917

Capone, G. T., Grados, M. A., Kaufmann, W. E., Bernad-Ripoll, S.,
& Jewell, A. (2005). Down syndrome and comorbid autism-
spectrum disorder: Characterization using the aberrant behav-
ior checklist. American Journal of Medical Genetics, 134A(4),
373–380. https://doi.org/10.1002/ajmg.a.30622

Carter, J. C., Capone, G. T., Gray, R. M., Cox, C. S., & Kaufmann,
W. E. (2007). Autistic-spectrum disorders in Down syndrome:
Further delineation and distinction from other behavioral abnor-
malities. American Journal of Medical Genetics, Part B: Neuro-
psychiatric Genetics, 144B(1), 87–94. https://doi.org/10.1002/
ajmg.b.30407

Castillo, H., Patterson, B., Hickey, F., Kinsman, A., Howard, J. M.,
Mitchell, T., & Molloy, C. A. (2008). Difference in age at regres-
sion in children with autism with and without Down syndrome.
Journal of Developmental and Behavioral Pediatrics, 29(2),
89–93. http://doi.org/10.1097/DBP.0b013e318165c78d

Center for Disease Control and Prevention. (2019a). Autism spec-
trum disorder: Diagnostic criteria. National Center on Birth
Defects and Developmental Disabilities. https://www.cdc.gov/
ncbddd/autism/hcp-dsm.html

Center for Disease Control and Prevention. (2019b). Learn the signs.
Act early. National Center on Birth Defects and Developmental
Disabilities. www.cdc.gov/actearly

Center for Disease Control and Prevention. (2020). Treatment and
intervention services for autism spectrum disorder. National
Center on Birth Defects and Developmental Disabilities. https://
www.cdc.gov/ncbddd/autism/treatment.html

Channell, M. M. (2020). The Social Responsiveness Scale (SRS-2)
in school-age children with Down syndrome at low risk for
autism spectrum disorder. Autism & Developmental Language
Impairments, 5, 1–12.

Channell, M. M., Hahn, L. J., Rosser, T. C., Hamilton, D.,
Frank-Crawford, M. A., Capone, G. T., & Sherman, S. L.
(2019). Characteristics associated with autism spectrum disor-
der risk in individuals with Down syndrome. Journal of Autism
and Developmental Disorders, 49(9), 3543–3556. https://doi.
org/10.1007/s10803-019-04074-1

Channell, M. M., Phillips, B. A., Loveall, S. J., Conners, F. A.,
Bussanich, P. M., & Klinger, L. G. (2015). Patterns of autism
spectrum symptomatology in individuals with Down syn-
drome without comorbid autism spectrum disorder. Journal of
• January 2021

, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions 

https://doi.org/10.1037/t10453-000
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425596
http://www.asha.org/Practice-Portal/Clinical-Topics/Autism/
http://www.asha.org/Practice-Portal/Clinical-Topics/Autism/
https://autismnavigator.com/family-resources/
https://doi.org/10.15585/mmwr.ss6706a1
https://doi.org/10.15585/mmwr.ss6706a1
https://doi.org/10.1177/0734282913517525
https://doi.org/10.1080/19315864.2011.599917
https://doi.org/10.1002/ajmg.a.30622
https://doi.org/10.1002/ajmg.b.30407
https://doi.org/10.1002/ajmg.b.30407
http://doi.org/10.1097/DBP.0b013e318165c78d
https://www.cdc.gov/ncbddd/autism/hcp-dsm.html
https://www.cdc.gov/ncbddd/autism/hcp-dsm.html
http://www.cdc.gov/actearly
https://www.cdc.gov/ncbddd/autism/treatment.html
https://www.cdc.gov/ncbddd/autism/treatment.html
https://doi.org/10.1007/s10803-019-04074-1
https://doi.org/10.1007/s10803-019-04074-1


Neurodevelopmental Disorders, 7(1), Article Number 5. https://
doi.org/10.1186/1866-1955-7-5

Constantino, J. N., & Gruber, C. P. (2012). Social Responsiveness
Scale: SRS-2. Western Psychological Services.

Cuckle, H., & Maymon, R. (2016). Development of prenatal
screening—A historical overview. Seminars in Perinatology,
40(1), 12–22. https://doi.org/10.1053/j.semperi.2015.11.003

Davis, M. A. C., Spriggs, A., Rodgers, A., & Campbell, J. (2018).
The effects of a peer-delivered social skills intervention for
adults with comorbid Down syndrome and autism spectrum
disorder. Journal of Autism and Developmental Disorders, 48(6),
1869–1885. https://doi.org/10.1007/s10803-017-3437-1

DiGuiseppi, C., Hepburn, S., Davis, J. M., Fidler, D. J., Hartway, S.,
Lee, N. R., Miller, L., Ruttenber, M., & Robinson, C. (2010).
Screening for autism spectrum disorders in children with Down
syndrome: Population prevalence and screening test characteris-
tics. Journal of Developmental and Behavioral Pediatrics, 31(3),
181–191. https://doi.org/10.1097/DBP.0b013e3181d5aa6d

Dressler, A., Perelli, V., Bozza, M., & Bargagna, S. (2011). The
autistic phenotype in Down syndrome: Differences in adaptive
behaviour versus Down syndrome alone and autistic disorder
alone. Functional Neurology, 26(3), 151–158.

Fey, M. E., Warren, S. F., Brady, N., Finestack, L. H., Bredin-Oja,
S. L., Fairchild, M., Sokol, S., & Yoder, P. J. (2006). Early ef-
fects of responsivity education/prelinguistic milieu teaching for
children with developmental delays and their parents. Journal
of Speech, Language, and Hearing Research, 49(3), 526–547.
https://doi.org/10.1044/1092-4388(2006/039)

Fidler, D. J., Philofsky, A., & Hepburn, S. L. (2007). Language
phenotypes and intervention planning: Bridging research and
practice. Mental Retardation and Developmental Disabilities Re-
search Reviews, 13(1), 47–57. https://doi.org/10.1002/mrdd.20132

Ghaziuddin, M., Tsai, L., & Ghaziuddin, N. (1992). Comorbidity
of autistic disorder in children and adolescents. European Child
& Adolescent Psychiatry, 1(4), 209–213. https://doi.org/10.1007/
BF02094180

Gerdts, J., Mancini, J., Fox, E., Rhoads, C., Ward, T., Easley, E.,
& Bernier, R. A. (2018). Interdisciplinary team evaluation: An
effective method for the diagnostic assessment of autism spec-
trum disorder. Journal of Developmental & Behavioral Pediatrics,
39(4), 271–281. https://doi.org/10.1097/DBP.0000000000000549

Girolametto, L., & Weitzman, E. (2006). It takes two to talk–The
Hanen program for parents: Early language intervention
through caregiver training. Treatment of language disorders in
children, 77–103.

Glennon, J. M., Karmiloff-Smith, A., & Thomas, M. S. C. (2017).
Syndromic autism: Progressing beyond current levels of descrip-
tion. Review Journal of Autism and Developmental Disorders,
4(4), 321–327. https://doi.org/10.1007/s40489-017-0116-2

Godfrey, M., Hepburn, S., Fidler, D. J., Tapera, T., Zhang, F.,
Rosenberg, C. R., & Lee, N. R. (2019). Autism spectrum dis-
order (ASD) symptom profiles of children with comorbid Down
syndrome (DS) and ASD: A comparison with children with
DS-only and ASD-only. Research in Developmental Disabilities,
89, 83–93. https://doi.org/10.1016/j.ridd.2019.03.003

Grønborg, T. K., Schendel, D. E., & Parner, E. T. (2013). Recur-
rence of autism spectrum disorders in full-and half-siblings
and trends over time: A population-based cohort study.
JAMA Pediatrics, 167(10), 947–953. https://doi.org/10.1001/
jamapediatrics.2013.2259

Hahn, L. J., Hamrick, L. M., Kelleher, B. L., & Roberts, J. E.
(2020). Autism spectrum disorder-associated behaviourr in in-
fants with Down syndrome. Journal of Health Science & Edu-
cation, 4(2), 180.
Downloaded from: https://pubs.asha.org Michelle Altamura on 09/08/2023
Harris, M., Barrett, M., Jones, D., & Brookes, S. (1988). Linguis-
tic input and early word meaning. Journal of Child Language,
15(1), 77–94. https://doi.org/10.1017/S030500090001206X

Hepburn, S., Philofsky, A., Fidler, D. J., & Rogers, S. (2008). Au-
tism symptoms in toddlers with Down syndrome: A descriptive
study. Journal of Applied Research in Intellectual Disabilities,
21(1), 48–57.

Holyfield, C., Caron, J., & Light, J. (2019). Programing AAC just-
in-time for beginning communicators: The process. Augmenta-
tive and Alternative Communication, 35(4), 309–318. https://doi.
org/10.1080/07434618.2019.1686538

Holyfield, C., Light, J., Drager, K., McNaughton, D., & Gormley, J.
(2018). Effect of AAC partner training using video on peers’
interpretation of the behaviors of presymbolic middle-schoolers
with multiple disabilities. Augmentative and Alternative Com-
munication, 34(4), 301–310. https://doi.org/10.1080/07434618.
2018.1508306

Howlin, P., Wing, L., & Gould, J. (1995). The recognition of au-
tism in children with Down syndrome: Implications for inter-
vention and some speculations about pathology. Developmental
Medicine and Child Neurology, 37(5), 406–414. https://doi.org/
10.1111/j.1469-8749.1995.tb12024.x

Ji, N. Y., Capone, G. T., & Kaufmann, W. E. (2011). Autism spec-
trum disorder in Down syndrome: Cluster analysis of Aberrant
behaviour checklist data supports diagnosis. Journal of Intel-
lectual Disability Research, 55(11), 1064–1077. https://doi.org/
10.1111/j.1365-2788.2011.01465.x

Kalb, L. G., Law, J. K., Landa, R., & Law, P. A. (2010). Onset pat-
terns prior to 36 months in autism spectrum disorders. Journal of
Autism and Developmental Disorders, 40(11), 1389–1402. https://
doi.org/10.1007/s10803-010-0998-7

Kent, L., Evans, J., Paul, M., & Sharp, M. (1999). Comorbidity
of autistic spectrum disorders in children with Down syndrome.
Developmental Medicine and Child Neurology, 41(3), 153–158.
https://doi.org/10.1017/s001216229900033X

Kim, S. H., & Lord, C. (2012). New autism diagnostic interview-
revised algorithms for toddlers and young preschoolers from
12 to 47 months of age. Journal of Autism and Developmental
Disorders, 42(1), 82–93. https://doi.org/10.1007/s10803-011-
1213-1

Koegel, L. K., Koegel, R. L., Ashbaugh, K., & Bradshaw, J. (2014).
The importance of early identification and intervention for chil-
dren with or at risk for autism spectrum disorders. International
Journal of Speech-Language Pathology, 16(1), 50–56. https://
doi.org/10.3109/17549507.2013.861511

Krug, D. A., Arick, J., & Almond, P. (1980). Behavior checklist
for identifying severely handicapped individuals with high
levels of autistic behavior. The Journal of Child Psychology
and Psychiatry, 21(3), 221–229. https://doi.org/10.1111/j.1469-
7610.1980.tb01797.x

Lord, C., Risi, S., DiLavore, P. S., Shulman, C., Thurm, A., &
Pickles, A. (2006). Autism from 2 to 9 years of age. Archives
of General Psychiatry, 63(6), 694–701. https://doi.org/10.1001/
archpsyc.63.6.694

Lord, C., Rutter, M., DiLavore, P. C., Risi, S., Gotham, K., &
Bishop, S. L. (2012). Autism Diagnostic Observation Schedule
Manual, Second Edition (ADOS-2) Manual. Western Psycho-
logical Services.

Lord, C., Rutter, M., & Le Couteur, A. (1994). Autism diag-
nostic interview-revised: A revised version of a diagnostic
interview for caregivers of individuals with possible perva-
sive developmental disorders. Journal of Autism and Devel-
opmental Disorders, 24(5), 659–685. https://doi.org/10.1007/
BF02172145
Versaci et al.: DS + ASD: Considerations for SLPs 43

, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions 

https://doi.org/10.1186/1866-1955-7-5
https://doi.org/10.1186/1866-1955-7-5
https://doi.org/10.1053/j.semperi.2015.11.003
https://doi.org/10.1007/s10803-017-3437-1
https://doi.org/10.1097/DBP.0b013e3181d5aa6d
https://doi.org/10.1044/1092-4388(2006/039)
https://doi.org/10.1002/mrdd.20132
https://doi.org/10.1007/BF02094180
https://doi.org/10.1007/BF02094180
https://doi.org/10.1097/DBP.0000000000000549
https://doi.org/10.1007/s40489-017-0116-2
https://doi.org/10.1016/j.ridd.2019.03.003
https://doi.org/10.1001/jamapediatrics.2013.2259
https://doi.org/10.1001/jamapediatrics.2013.2259
https://doi.org/10.1017/S030500090001206X
https://doi.org/10.1080/07434618.2019.1686538
https://doi.org/10.1080/07434618.2019.1686538
https://doi.org/10.1080/07434618.2018.1508306
https://doi.org/10.1080/07434618.2018.1508306
https://doi.org/10.1111/j.1469-8749.1995.tb12024.x
https://doi.org/10.1111/j.1469-8749.1995.tb12024.x
https://doi.org/10.1111/j.1365-2788.2011.01465.x
https://doi.org/10.1111/j.1365-2788.2011.01465.x
https://doi.org/10.1007/s10803-010-0998-7
https://doi.org/10.1007/s10803-010-0998-7
https://doi.org/10.1017/s001216229900033X
https://doi.org/10.1007/s10803-011-1213-1
https://doi.org/10.1007/s10803-011-1213-1
https://doi.org/10.3109/17549507.2013.861511
https://doi.org/10.3109/17549507.2013.861511
https://doi.org/10.1111/j.1469-7610.1980.tb01797.x
https://doi.org/10.1111/j.1469-7610.1980.tb01797.x
https://doi.org/10.1001/archpsyc.63.6.694
https://doi.org/10.1001/archpsyc.63.6.694
https://doi.org/10.1007/BF02172145
https://doi.org/10.1007/BF02172145


Lowenthal, R., Paula, C. S., Schwartzman, J. S., Brunoni, D., &
Mercadante, M. T. (2007). Prevalence of pervasive develop-
mental disorder in Down’s syndrome. Journal of Autism and
Developmental Disorders, 37(7), 1394–1395. https://doi.org/
10.1007/s10803-007-0374-4

Luyster, R., Seery, A., Talbott, M. R., & Tager-Flusberg, H. (2011).
Identifying early-risk markers and developmental trajectories
for language impairment in neurodevelopmental disorders.
Developmental Disabilities Research Reviews, 17(2), 151–159.
https://doi.org/10.1002/ddrr.1109

Magyar, C. I., Pandolfi, V., & Dill, C. A. (2012). An initial evalu-
ation of the Social Communication Questionnaire for the as-
sessment of autism spectrum disorders in children with Down
syndrome. Journal of Developmental and Behavioral Pediatrics,
33(2), 134–145. https://doi.org/10.1097/DBP.0b013e318240d3d9

Messinger, D., Young, G. S., Ozonoff, S., Dobkins, K., Carter, A.,
Zwaigenbaum, L., Rebecca, J. L., Charman, T., Stone, W. L.,
Constantino, J. N., Hutman, T., Carver, L. J., Bryson, S.,
Iverson, J. M., Strauss, M. S., Rogers, S. J., & Sigman, M.
(2013). Beyond autism: A Baby Siblings Research Consortium
study of high-risk children at three years of age. Journal of the
American Academy of Child & Adolescent Psychiatry, 52(3),
300–308. https://doi.org/10.1016/j.jaac.2012.12.011

Molloy, C. A., Murray, D. S., Kinsman, A., Castillo, H., Mitchell, T.,
Hickey, F. J., & Patterson, B. (2009). Differences in the clinical
presentation of Trisomy 21 with and without autism. Journal of
Intellectual Disability Research, 53(2), 143–151. https://doi.org/
10.1111/j.1365-2788.2008.01138.x

Moss, J., & Howlin, P. (2009). The assessment and presentation
of autism spectrum disorders in genetic syndromes: Implications
for diagnosis, intervention and understanding the wider ASD pop-
ulation. Journal of Intellectual Disability Research, 53, 852–872.
https://doi.org/10.1111/j.1365-2788.2009.01197.x

Moss, J., Richards, C., Nelson, L., & Oliver, C. (2013). Prevalence
of autism spectrum disorder symptomatology and related behav-
ioural characteristics in individuals with Down syndrome. Autism,
17(4), 390–404. https://doi.org/10.1177/1362361312442790

Olswang, L. B., Pinder, G. L., & Hanson, R. A. (2006). Com-
munication in young children with motor impairments: Teach-
ing caregivers to teach. Seminars in Speech and Language, 27(3),
199–214. https://doi.org/10.1055/s-2006-948230

Oxelgren, U. W., Myrelid, Å., Annerén, G., Ekstam, B., Göransson,
C., Holmbom, A., Isaksson, A., Åberg, M., Gustafsson, J., &
Fernell, E. (2017). Prevalence of autism and attention-deficit–
hyperactivity disorder in Down syndrome: A population-based
study. Developmental Medicine & Child Neurology, 59(3),
276–283. https://doi.org10.1111/dmcn.13217

Ozonoff, S., Heung, K., Byrd, R., Hansen, R., & Hertz-Picciotto, I.
(2008). The onset of autism: Patterns of symptom emergence in
the first years of life. Autism Research, 1(6), 320–328. https://
doi.org/10.1002/aur.53

Ozonoff, S., & Iosif, A. M. (2019). Changing conceptualizations of re-
gression: What prospective studies reveal about the onset of autism
spectrum disorder. Neuroscience and Biobehavioral Reviews, 100,
296–304. https://doi.org/10.1016/j.neubiorev.2019.03.012

Parker, S. E., Mai, C. T., Canfield, M. A., Rickard, R., Wang, Y.,
Meyer, R. E., Anderson, P., Mason, C. A., Collins, J. S., Kirby,
R. S., Correa, A., & National Birth Defects Prevention Network.
(2010). Updated national birth prevalence estimates for selected
birth defects in the United States, 2004–2006. Birth Defects
Research. Part A, Clinical and Molecular Teratology, 88(12),
1008–1016. https://doi.org/10.1002/bdra.20735

Patterson, B. (1999). Dual diagnoses: The importance of diagnosis
and treatment. Disability Solutions, 3(5–6), 16–17.
44 American Journal of Speech-Language Pathology • Vol. 30 • 34–46

Downloaded from: https://pubs.asha.org Michelle Altamura on 09/08/2023
Philofsky, A. (2008). The role of the SLP in autism spectrum dis-
order screening and assessment. SIG 1 Perspectives on Language
Learning and Education, 15(2), 50–59. https://doi.org/10.1044/
lle15.2.50

Philofsky, A., Fidler, D. J., & Hepburn, S. (2007). Pragmatic lan-
guage profiles of school-age children with autism spectrum
disorders and Williams Syndrome. American Journal of Speech-
Language Pathology, 16(4), 368–380. https://doi.org/10.1044/
1058-0360(2007/040)

Rasmussen, P., Börjesson, O., Wentz, E., & Gillberg, C. (2001).
Autistic disorders in Down syndrome: Background factors and
clinical correlates. Developmental Medicine & Child Neurology,
43(11), 750–754. https://doi.org/10.1111/j.1469-8749.2001.tb00156.x

Reilly, C. (2009). Autism spectrum disorders in Down syndrome: A
review. Research in Autism Spectrum Disorders, 3(4), 829–839.
https://doi.org/10.1016/j.rasd.2009.01.012

Robins, D. L., Casagrande, K., Barton, M., Chen, C.-M. A.,
Dumont-Mathieu, T., & Fein, D. (2014). Validation of the
modified checklist for autism in toddlers, revised with follow-
up (M-CHAT-R/F). Pediatrics, 133(1), 37–45. https://doi.org/
10.1542/peds.2013-1813

Robins, D. L., Fein, D., & Barton, M. (2009). The Modified Check-
list for Autism in Toddlers, Revised, with Follow-up (M-CHAT).
https://mchatscreen.com/mchat-rf/

Robins, D. L., Fein, D., Barton, M. L., & Green, J. A. (2001).
TheModified Checklist for Autism in Toddlers: An initial
study investigating the early detection of autism and perva-
sive developmental disorders. Journal of Autism and Devel-
opmental Disorders, 31(2), 131–144. https://doi.org/10.1023/
A:1010738829569

Rutter, M., Bailey, A., & Lord, C. (2003). The Social Communica-
tion Questionnaire. Western Psychological Services.

Salehi, P., Herzig, L., Capone, G., Lu, A., Oron, A. P., & Kim,
S.-J. (2018). Comparison of Aberrant Behavior Checklist
profiles across Prader–Willi syndrome, Down syndrome, and
autism spectrum disorder. American Journal of Medical Ge-
netics Part A, 176(12), 2751–2759. https://doi.org/10.1002/
ajmg.a.40665

Schopler, E., Van Bourgondien, M. E., Wellman, G. J., & Love,
S. R. (2010). Childhood Autism Rating Scale–Second Edition
(CARS-2). Western Psychological Services.

Starr, E. M., Berument, S. K., Tomlins, M., Papanikolaou, K., &
Rutter, M. (2005). Brief report: Autism in individuals with
Down syndrome. Journal of Autism and Developmental Disorders,
35, 665–673. https://doi.org/10.1007/s10803-005-0010-0

Stone, W. L., Lee, E. B., Ashford, L., Brissie, J., Hepburn, S. L.,
Coonrod, E. E., & Weiss, B. H. (1999). Can autism be diag-
nosed accurately in children under 3 years? Journal of Child
Psychology and Psychiatry, 40(2), 219–226. https://doi.org/
10.1111/1469-7610.00435

Vatter, G. (1998). Diagnosis of autism in children with Down
syndrome. Riverbend Down Syndrome Parent Support Group
Journal, 26, 7.

Warner, G., Howlin, P., Salomone, E., Moss, J., & Charman, T.
(2017). Profiles of children with Down syndrome who meet
screening criteria for autism spectrum disorder (ASD): A
comparison with children diagnosed with ASD attending
specialist schools. Journal of Intellectual Disability Research,
61(1), 75–82. https://doi.org/10.1111/jir.12344

Warner, G., Moss, J., Smith, P., & Howlin, P. (2014). Autism
characteristics and behavioural disturbances in ∼500 chil-
dren with Down’s syndrome in England and Wales. Au-
tism Research, 7(4), 433–441. https://doi.org/10.1002/aur.
1371
• January 2021

, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions 

https://doi.org/10.1007/s10803-007-0374-4
https://doi.org/10.1007/s10803-007-0374-4
https://doi.org/10.1002/ddrr.1109
https://doi.org/10.1097/DBP.0b013e318240d3d9
https://doi.org/10.1016/j.jaac.2012.12.011
https://doi.org/10.1111/j.1365-2788.2008.01138.x
https://doi.org/10.1111/j.1365-2788.2008.01138.x
https://doi.org/10.1111/j.1365-2788.2009.01197.x
https://doi.org/10.1177/1362361312442790
https://doi.org/10.1055/s-2006-948230
https://doi.org10.1111/dmcn.13217
https://doi.org/10.1002/aur.53
https://doi.org/10.1002/aur.53
https://doi.org/10.1016/j.neubiorev.2019.03.012
https://doi.org/10.1002/bdra.20735
https://doi.org/10.1044/lle15.2.50
https://doi.org/10.1044/lle15.2.50
https://doi.org/10.1044/1058-0360(2007/040)
https://doi.org/10.1044/1058-0360(2007/040)
https://doi.org/10.1111/j.1469-8749.2001.tb00156.x
https://doi.org/10.1016/j.rasd.2009.01.012
https://doi.org/10.1542/peds.2013-1813
https://doi.org/10.1542/peds.2013-1813
https://mchatscreen.com/mchat-rf/
https://doi.org/10.1023/A:1010738829569
https://doi.org/10.1023/A:1010738829569
https://doi.org/10.1002/ajmg.a.40665
https://doi.org/10.1002/ajmg.a.40665
https://doi.org/10.1007/s10803-005-0010-0
https://doi.org/10.1111/1469-7610.00435
https://doi.org/10.1111/1469-7610.00435
https://doi.org/10.1002/aur.1371
https://doi.org/10.1002/aur.1371


Wester Oxelgren, U., Åberg, M., Myrelid, Å., Annerén, G.,
Westerlund, J., Gustafsson, J., & Fernell, E. (2019). Autism
needs to be considered in children with Down syndrome. Acta
Paediatrica, 108(11), 2019–2026. https://doi.org/10.1111/apa.14850

World Health Organization. (1992). The ICD-10 classification of
mental and behavioural disorders: Clinical descriptions and di-
agnostic guidelines. Author.

World Health Organization. (2018). ICD-11 revision. http://www.
who.int/classifications/icd/revision/en/
Downloaded from: https://pubs.asha.org Michelle Altamura on 09/08/2023
Yoder, P. J., & Warren, S. F. (1999). Maternal responsivity
mediates the relationship between prelinguistic intentional
communication and later language. Journal of Early Interven-
tion, 22(2), 126–136. https://doi.org/10.1177/105381519902200205

Yoder, P. J., & Warren, S. F. (2002). Effects of prelinguistic
milieu teaching and parent responsivity education on dyads
involving children with intellectual disabilities. Journal of
Speech, Language, and Hearing Research, 45(6), 1158–1174.
https://doi.org/10.1044/1092-4388(2002/094)
Versaci et al.: DS + ASD: Considerations for SLPs 45

, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions 

https://doi.org/10.1111/apa.14850
http://www.who.int/classifications/icd/revision/en/
http://www.who.int/classifications/icd/revision/en/
https://doi.org/10.1177/105381519902200205
https://doi.org/10.1044/1092-4388(2002/094)


Appendix

Down Syndrome and Autism Spectrum Disorder Comorbidity: Addressing Questions of Parents
Versaci, T. M., Mattie, L. J., & Imming, L. J. (2020). Down syndrome and autism spectrum disorder dual diagnosis: Important
considerations for speech-language pathologists. American Journal of Speech-Language Pathology. Advance online publication.
https://doi.org/10.1044/2020_AJSLP-20-00050

This Q and A resource is intended to provide parents with some foundational knowledge regarding the diagnosis of autism
spectrum disorder in individuals with Down syndrome (DS + ASD). This resource may serve as a launching point for parents
to begin addressing concerns with relevant clinical and medical professionals.

What is DS + ASD?
DS + ASD is the dual presentation of two neurodevelopmental disorders: autism spectrum disorder and Down syndrome. In
other words, DS + ASD occurs when an individual with Down syndrome also falls on the autism spectrum.

What’s the difference between DS and DS + ASD?
Individuals with DS often use nonverbal social communication (gestures, eye gaze) with ease. For those with DS + ASD, these
skills may be more difficult. Individuals with DS + ASD may have more severe intellectual impairments than those with DS
without autism spectrum disorder. Additionally, individuals with DS + ASD are at an increased risk of anxiety, irritability,
difficulty with transitions, hyperactivity, withdrawal and attention problems, sleep disturbances, sensory-related feeding
problems, and restrictive-repetitive behaviors (i.e., teeth grinding, hand flapping, fixation on sensory input).

What is the likelihood my child with DS has DS + ASD?
It is currently estimated that between 7 and 42% of individuals with DS also have ASD. An individual with DS may be more
likely to have ASD if there is a familial history of ASD in first- or second-degree relatives, infantile spasms or seizures, early
hypothyroidism, and/or brain injury secondary to complicated surgeries.

What signs of DS + ASD should I be looking out for?
Early signs to look for include: limited social communication, repetitive motor behaviors, fixation on lights and spinning objects,
oral texture aversion, lack of response to auditory language input, and/or repetitive or absent spoken language. If your child is
older, you may look out for regression or plateauing language and social skills. You may also notice increased irritability, anxiety,
and the onset of repetitive behaviors in these older individuals.

How do I know if my child does have DS + ASD?
It is the job of clinical professionals (i.e., clinical psychologists, behavioral pediatricians) to make the diagnosis of DS + ASD. If
you are concerned your child may have DS + ASD based on the detection of early signs, request an evaluation. This evaluation
will be comprehensive, including many diagnostic tools, interviews, and reviews of developmental and medical history. Gathering
as much evidence as possible, the clinician may make the dual diagnosis of DS + ASD.

My child already has one diagnosis. Why would I want them to have another?
The additional diagnosis of autism spectrum disorder may allow your child to access more services. This includes educational,
medical, and treatments. This includes applied behavioral analysis (ABA), social interventions, sensory integration therapy, and
augmentative and alternative communication systems, medications, and medical screenings. Access to these services may
help your child find more success in activities of daily life.

What if it is too late for my child to get this diagnosis?
Your child may be diagnosed at any time, so long as his profile is consistent with developmental patterns associated with
DS + ASD.

How can I best advocate for my child?
You know your child best. You are tuned into how your child communicates, what your child likes, and what behaviors are
expected based on his personality. If you notice unexpected behaviors and are concerned, seek out an evaluation. Look for
professionals with a strong knowledge base in both autism spectrum disorders and Down syndrome. The professionals you
work with, such as speech-language pathologists, should be open-minded and able to see your child as a unique individual,
with unique strengths and weaknesses.

For more information, please see:
Your local DS, ASD, or DS + ASD network community
http://www.ds-asd-connection.org/
https://www.ndss.org/
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