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Abstract

Purpose of Review This review synthesizes the most rele-
vant literature on similarities and differences between
autism spectrum disorder (ASD) and attention deficit hy-
peractivity disorder (ADHD) in four developmental
domains.

Recent Findings Regarding executive functioning (EF),
children with ASD present greater deficits in planning and
flexibility, whereas problems with inhibitory control are
more severe in ADHD. With respect to theory of mind
(ToM) impairments, the ASD group is more affected, and
difficulties occur later in ADHD. In pragmatics, both
groups exhibit problems with coherence or inappropriate
beginnings, however, children with ADHD have a better
performance on stereotyped language and non-verbal com-
munication. Finally, in contrast with children with ASD,
participants with ADHD demonstrate knowledge of social
skills, but they experience problems in performing social
behaviors.

Summary In terms of impairments, children with ADHD are
located in an intermediate point between ASD and typical
development (TD). Clinical implications are highlighted, and
recommendations for future research are discussed.
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Introduction

Attention deficit hyperactivity disorder (ADHD) and autism
spectrum disorder (ASD) are two of the most common
neurodevelopmental problems, and they share genetic alter-
ations and functional and structural brain characteristics [1].
The prevalence rates are high, reaching about 6.5% in ADHD
[2] and one in 68 children in ASD [3]. Although the diagnoses
of ASD and ADHD are based on different criteria, the attention-
al deficits and excessive activity and impulsivity that character-
ize ADHD are often observed in ASD. In fact, early attention
shifting and disengaging impairments may precede the onset of
clinical manifestations of ASD, ADHD, or both disorders [4¢¢].
Conversely, the communication difficulties or social interaction
deficits typical of ASD are also usually present in ADHD [5¢].

However, beyond the overlapping of their diagnostic
symptoms, an increasingly solid body of research indicates
that these two neurodevelopmental disorders share common
deficits with certain differences in cognitive areas that could
be considered phenotypes of interest: executive functioning
(EF), theory of mind, socialization, and pragmatic language.
The present review will analyze the profiles of children with
ASD and children with ADHD in different domains, based on
findings from studies on similarities and possible divergences.
This approach opens up interesting possibilities for the analy-
sis of the underlying physiopathology, and it can help to pro-
vide the basis for specific strategies to optimize the efficacy of
interventions in these two disorders.
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Executive Functioning of Children with ASD
and Children with ADHD

The executive functions include a broad range of processes
associated with the prefrontal and thalamic-reticular areas of
the brain. These processes are responsible for directing and
regulating cognitions, emotions, and behavior in order to
reach a desired goal [6]. Executive dysfunction has been pro-
posed as a possible cognitive phenotype of ASD and ADHD,
helping to explain the main ADHD symptoms [7] and, more
specifically, the restrictive interests and repetitive behaviors
characteristic of ASD [8].

The possible specificity of the executive functions in ASD
and ADHD opens up interesting possibilities for analysis and
can provide valuable information about possible antecedents
of the behavioral symptoms. The literature suggests that chil-
dren with ASD present greater difficulties in planning and
flexibility, whereas problems with inhibitory impulse control
would be more severe in children with ADHD. Response
inhibition deficits have also been observed in ASD, although
the evidence is less consistent [5¢].

Recent findings offer data that help to specify the EF pro-
files of the two disorders. Children with ASD have more
sustained attention failures [9] and make more planning errors
than children with ADHD, and these deficits seem to be me-
diated by processing speed and motor coordination [10]. By
contrast, children with ADHD show significant deficits on
inhibition tasks compared to neurotypical children [9].

However, some studies do not support the existence of a
specific memory function profile of children with ASD com-
pared to children with ADHD. On spatial working memory
[11], children with ADHD obtained worse performance than
children with typical development (TD) and children with
ASD, with no differences found between the two clinical
groups. On verbal working memory and delayed recall tasks,
only children with ASD and symptoms of attention problems
had more deficits than the ADHD and ASD groups without
attentional problems [12].

The ADHD subtype, assessment procedures, and age are
factors that must be taken into account due to their influence
on modulating the results. Regarding the role played by the
ADHD subtypes, the few studies that have addressed this
question suggest that children with ASD experience more se-
vere impairments in behavioral regulation [13] and shifting
[14] than children with ADHD, regardless of whether the sub-
type is predominantly inattentive or combined.

The EF impairment is more extensive in children with
ADHD when EF rating scales are applied that collect real life
information from significant people who know the subject
well, rather than neuropsychological tasks. A recent study
[15] used ecological ratings of EF to compare children with

ADHD and children with ASD. The results reveal that both
groups showed differences from the group with TD on all the
EF assessed by the BRIEF: inhibition, shift, emotional con-
trol, working memory, planning, organizing materials, moni-
toring, and the behavioral, metacognitive, and general indices.
In addition, the children with ADHD showed more significant
deficits than the children with ASD on inhibition, working
memory, planning, and the metacognitive index.

Regarding the changes in EF associated with age, an ex-
haustive review concludes that, although more longitudinal
studies are needed, the EF impairments of individuals with
ADHD continue to be present in adult life. However, the sta-
bility of the impairments in the trajectory from childhood to
old age is still unclear. Moreover, it is evident that many ado-
lescents and adults with ASD, in spite of the improvements
that occur with development, do not achieve scores within the
normal range on the application of EF skills in daily life [16].

Finally, a promising research avenue points out that differ-
ent EF patterns can be identified in various subgroups of chil-
dren with ADHD. At least one relatively intact group has been
identified, as well as a second group with poor inhibitory
control and a third group with poor set-shifting/speed and
performance. This latter group is more seriously affected,
showing lower academic achievement and cognitive develop-
ment and more ADHD and oppositional defiant disorder
(ODD) symptoms [17].

Social Cognition of Children with ASD and Children
with ADHD

Social cognition is a multifaceted construct that includes a
wide range of processes, with emotion recognition and theory
of mind (ToM) being particularly important. ToM is defined
as the cognitive capacity to attribute mental states such as
beliefs, desires, thoughts, and intentions to other people, thus
making it possible to explain, manipulate, and predict
behavior.

Results from studies that have explored social cognition in
ASD and ADHD are not completely consistent in terms of
whether the two syndromes show comparable severity.
Along general lines, the findings suggest that there is a con-
tinuum of ToM impairments. The ASD group is more affect-
ed, and the ADHD performance falls between that of the TD
and ASD groups, both on false belief tasks that assess explicit
knowledge [18-20] and in the application of ToM skills to
everyday contexts [21¢°, 22]. However, some studies have
found similar performance by ADHD and HFA groups on
second-order ToM tasks [23]. Moreover, there are two fac-
tors whose presence is associated with a risk of more
severe ToM and emotion recognition deficits in children
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with ADHD, compared to children with ASD: comorbid-
ity with ODD [24] and the presentation of ADHD along
with ASD symptoms [25].

The development of ToM skills probably follows different
paths in ADHD and ASD, marking a different development of
the impairments. Thus, when ToM skills are examined by
comparing groups of children and adolescents, a significant
difference is observed in facial affect recognition between the
youngest ASD and ADHD groups (ASD < ADHD), whereas
this difference is not found in the older groups. These results
indicate that ToM deficits occur later in ADHD than in ASD,
and parental stimulation and experiences with peer groups
may influence their course [26].

A meta-analysis [27¢] provides detailed information about
social cognition in individuals with ADHD, with ASD, and
with TD. The main conclusion highlights that social cognition
impairments are not specific to ASD. The low performance on
ToM tasks is significantly worse in individuals with ASD than
in individuals with ADHD. However, on emotion recognition,
especially anger and fear, and on ToM tasks, the children with
ADHD have worse performance than the groups with TD.
Likewise, although overlapping of impairments is observed
between ASD and ADHD, different trajectories are found
for the socio-cognitive deficits, so that subjects with ASD
have more pronounced impairments in all the developmental
stages.

The procedure for assessing ToM skills, whether through
direct performance on tasks or through ecological information
about the application of the skills in real life, introduces nu-
ances into the results on social cognition. The group with ASD
has worse performance than the ADHD and TD groups on
different types of ToM tasks, both those that evaluate concep-
tual ToM knowledge (explicit knowledge) and on inventories
that collect information about situations in daily life.
However, the profile of the ADHD group can vary depending
on the evaluation procedure. Specifically, the ADHD group’s
performance level is equal to that of the TD group on explicit
tasks, whereas impairments in the application of ToM skills in
daily life contexts are evident. One possible explanation is that
these problems involve affect regulation and motivation, “hot”
executive functions that are challenging for individuals with
ADHD [21°e].

The relationships between ToM and the executive func-
tions in ASD and ADHD have aroused little interest, but the
scant information available so far indicates that the link be-
tween ToM and EF is different in each of these disorders.
Specifically, behavioral regulation (inhibition and emotional
control) shows a stronger association with social cognition in
children with ADHD, whereas metacognitive processes such
as initiative and planning have a greater association with so-
cial cognition skills in ASD [22].
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Pragmatic Language of Children with ASD
and Children with ADHD

Pragmatic skills are essential for interactions with class-
mates and for socioemotional development. They are
related to social skills and emotion comprehension; thus,
contemporary approaches define pragmatic skills as “be-
havior that includes social, emotional, and communica-
tive aspects of social language” [28]. It is a heteroge-
neous construct that can be divided into separate
domains that include discourse management (skills to
start, maintain, and end a conversation, taking turns,
prosody), suppositions (assumptions about the speaker
and the specific social context, theory of mind), and
non-verbal communication behaviors (eye contact, body
and facial expressions).

A large percentage of children with ADHD experience
problems with pragmatic language and social skills that are
qualitatively quite similar to the socio-communicative func-
tioning deficits characteristic of autism [29]. More specifical-
ly, in contrast to 3.6% of children with TD, more than 80% of
children with ADHD and 90% of children with ASD have
communication impairments [30] that present similitudes.
Both individuals with ADHD and those with ASD show im-
pairments in coherence (a similar lack of clarity in their ac-
counts, alterations in time sequence ...) and inappropriate
beginnings (addressing others too quickly, tendency toward
logorrhea...). However, the children with ADHD have better
performance on stereotyped language and non-verbal commu-
nication, which are typical autism symptoms, such as pedantic
language, use of favorite phrases, lack of facial expression, or
little eye contact [30, 31].

Research on pragmatic skills has recently focused on
the study of narratives. Comparisons of the two
neurodevelopmental disorders with TD show that the
narratives of children with ASD and children with
ADHD are less coherent and shorter than narratives
produced by children with TD. In addition, the ASD
group, unlike the ADHD group, produces fewer pro-
nominal references and fewer mentalist cognitive terms
than the TD group [32]. According to a recent study,
the ASD and ADHD impairments affect not only the
coherence and cohesion of the narratives, but also the
syntactic complexity. Regarding the differences be-
tween the two disorders, the children with ADHD,
but not those with ASD, show difficulties in the choice
of referential expressions and speech fluency. In addi-
tion, the majority of the narrative skills have a signif-
icant relationship with the ToM and working memory,
which suggests their involvement in language produc-
tion impairments [33ee].
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Social Interaction of Children with ASD
and Children with ADHD

Difficulties in social interaction constitute a diagnostic criteri-
on of ASD, but children with a diagnosis of ADHD also usu-
ally have poor social skills, even though they are not a core
feature of the disorder. They have fewer and less lasting
friendships, they suffer greater social rejection, and they ex-
hibit more social inhibition behaviors than their peers without
the diagnosis [34]. The literature generally shows that alter-
ations in the social domain are less severe in children with
ADHD than those in children with ASD. The possible quali-
tative differences between the two neurodevelopmental disor-
ders have been studied less. The DSM-5 recommends basic
guidelines to help to distinguish the social interaction impair-
ments in ASD and ADHD: “the social dysfunction and peer
rejection seen in individuals with ADHD must be distin-
guished from the social disengagement, isolation, and indif-
ference to focal and tonal communication cues seen in indi-
viduals with ASD” [35].

The findings show that these two neurodevelopmental
disorders obtain lower scores than the group with TD on
parents’ and teachers’ ratings of social skills. From early
childhood, young children with ASD symptoms are more
impaired on the adaptive scales than those with symptoms
of ADHD, regardless of whether the subtype is predomi-
nantly inattentive or combined [36]. The challenge then is
to identify social interaction profiles of children with ASD
and children with ADHD. The profile of the socio-
cognitive deficits of the two disorders is almost identical,
although the group with ASD is more affected [19], as they
experience more serious impairments, especially related to
withdrawal and avoidance of social interaction [37].
Findings from more specific studies [38] report that the
specific deficits vary between the groups: children with
ASD lack adaptive social skills, whereas children with
ADHD demonstrate knowledge of social skills, but they
show maladaptive social behaviors.

The majority of studies that have analyzed the overlap/
differentiation between the ASD and ADHD social symptom-
atology have used parent or teacher report measures.
However, recent studies have applied a standardized observa-
tion procedure, such as ADOS (Autism Diagnostic
Observation Schedule) [39] to characterize differences in so-
cial interaction related to both the ASD and ADHD symptom-
atology. Differences have been found in communication and
social interaction on the ADOS across diagnostic groups, with
greater impairment observed for the ASD group and lower
scores for the ADHD and no diagnosis groups [40].
Specifically, four social communication symptoms framed in
the domain of social-emotional reciprocity and non-verbal
communication behaviors from the ADOS effectively dis-
criminate between children with ADHD and children with

ASD: quality of social overtures, amount of reciprocal social
communication, unusual eye contact, and facial expressions
directed to the examiner. These four items described more
than 66% of the ASD group and less than 33% of the
ADHD group [41].

Discussion

The findings provided by the studies included in this brief
review show that impairments in EF, ToM, and pragmatic
skills affect children with ADHD and children with ASD.
The similarities of the deficits might justify why a large
number of children have been alternatively given a diag-
nosis of one disorder or the other. However, the severity of
the symptoms of the children with ADHD in the different
domains analyzed lies in an intermediate position between
the ASD group and the TD group. This panorama fits the
gradient overarching disorder theory, which argues that
ADHD is a less severe subtype on the autism spectrum
[42], so that individuals who present a more serious form
of ADHD are also more likely to present an increase in
ASD symptoms.

Considerable progress has been made in recent years,
but some questions remain that will have to be clarified
by studies that broaden the objectives following rigor-
ous methodological guidelines. A first challenge focuses
on the study of the interrelationships among the EF, the
ToM, the pragmatic skills, and the complex mediation
paths between these three factors and social interaction
impairments present in both ASD and ADHD. There are
indications that EF and ToM deficits may impair prag-
matic communication and, in turn, lead to problems
with social and peer relationships. Second, it is neces-
sary to carry out longitudinal studies in order to deter-
mine the changes in individuals with ASD versus
ADHD throughout the life cycle in different functioning
domains. Another challenge consists of extending the
focus of analysis to the subgroup with both ASD and
ADHD symptomatology, in an attempt to shed more
light on the effects of this association on different
neurocognitive parameters.
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