
Vol.:(0123456789)1 3

Current Psychology (2024) 43:3503–3513 
https://doi.org/10.1007/s12144-023-04499-z

Symptom similarities and differences in social interaction 
between autistic children and adolescents with and without ADHD

Veronica Jones Piltz1 · Linda Halldner2,3 · Jansson‑Fröjmark Markus4 · Anna Fridell1,5 · Sven Bölte1,5,6 · 
Nora Choque Olsson4,7

Accepted: 3 March 2023 / Published online: 30 March 2023 
© The Author(s) 2023

Abstract
Autism Spectrum Disorder (ASD) and Attention Deficit Hyperactivity Disorder (ADHD) are two often co-occurring 
neurodevelopmental conditions. Nevertheless, there is limited research about symptom differences between ASD and 
ASD + ADHD groups. This study examined differences in social interaction and communication between children and 
adolescents with ASD and with ASD + ADHD. A total of 112 participants were identified from two clinical trials. Fifty-six 
children and adolescents with ASD aged 8–17 years were matched for age, gender and general intelligence quotient with 
fifty-six children and adolescents with ASD + ADHD. Group differences in scores on the Autism Diagnostic Observation 
Schedule were analysed. Our results showed that participants with ASD and with ASD + ADHD had similar profiles of 
social communication interaction challenges and restricted behaviour. However, items assessing gestures: Conventional, 
Instrumental or Informational Gestures and Empathic or Emotional gestures showed significant differences between the 
groups suggesting that the ASD + ADHD group used descriptive gestures to communicate to a greater extent than the ASD 
group. These findings suggest that children and adolescents in both groups have similar difficulties in social communication 
and interaction with observed differences in the use of gestures. Possible reasons and implications for the differences in the 
use of gestures are discussed.

Keywords  Autism spectrum disorder · Attention deficit/hyperactivity disorder · Autism Diagnostic Observation schedule · 
Communication and social interaction · Comorbidity · Gestures · Non-verbal communication

Autism Spectrum Disorder (ASD) and Attention 
Deficit Hyperactivity Disorder (ADHD) are two 
neurodevelopmental conditions of common heredity and 
overlapping difficulties, but also distinct differences (Bölte 
et al., 2018; Antshel & Russo, 2019). Prior to Diagnostic 
and Statistical Manual of Mental Disorders, 5th Edition 
(DSM-5; American Psychiatric Association [APA], 2013) 
research mainly focused on if inattention, hyperactivity, 
and impulsivity in individuals with autism were considered 
secondary to autism or main characteristics of ADHD 
(Antshel & Russo, 2019). When the DSM-5 (APA) was 
released in 2013, the mutual exclusion criterion for ADHD 
and ASD in DSM-IV (APA, 2000) was abandoned. The 
same is true for ICD-11 (World Health Organization, 2019). 
Meta-analytical findings show that the prevalence rate of 
ADHD in ASD is 39.4% among children (6–11 years) 
and 38.8% among adolescents (12–17 years; Rong et al., 
2021), and is today one of the most commonly diagnosed 
co-occurring conditions in ASD (Lugo-Marín et al., 2019).
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Despite the fact that an understanding of how ASD and 
ADHD symptoms interact is emerging, larger conclusive 
studies are lacking (Antshel & Russo, 2019). One area that 
has been studied extensively in ASD with co-occurring 
ADHD is executive functions (EF) such as working mem-
ory, inhibition, cognitive flexibility, and planning (Antshel 
& Russo, 2019). There are also implications that EF affects 
social communication in ASD (Hull et al., 2021; Living-
ston et al., 2019). Children with ASD + ADHD seem to have 
a combination of difficulties in EF from both conditions: 
directing attention and inhibiting impulses from ADHD and 
dealing with competing stimuli and shifting focus associ-
ated with ASD (Tye et al., 2014; Unterrainer et al., 2016) 
have shown that children with ASD + ADHD perform sig-
nificantly better than children with only ASD on tests that 
require multi-step planning. They suggest that the impulsiv-
ity from ADHD increases flexibility in ASD, and disrupts 
the behavioural rigidity. In this type of task ADHD symp-
toms seem beneficial (Unterrainer et al., 2016). Few studies 
focus on the impact of co-occurring ADHD symptoms on 
social interaction in individuals with ASD. Facial emotion 
recognition ability is mainly affected in children with ADHD 
and ADHD + ASD compared to those with only ASD (Sin-
zig et al., 2008). A higher degree of ADHD symptoms seems 
to be associated with a higher degree of social problems, 
rule-breaking behaviour, and aggressive behaviour in chil-
dren with ASD + ADHD (Mansour et al., 2017). Little is 
known about how ADHD related symptoms affect non-
verbal communication such as eye contact, directing facial 
expressions, the use of gestures and taking social initiatives 
or interpreting social situations. When autistic symptoms are 
assessed, these socio communicative skills are evaluated.

Diagnosing ASD in individuals with co-occurring ADHD 
may be challenging (Gargaro et al., 2011), and the diagno-
sis of ASD may be delayed or initially diagnosed as only 
ADHD (Kentrou et al., 2019; Stevens et al., 2016) when 
there is a behavioural overlap between ASD and ADHD. 
Consequently, the lack of knowledge about the symptom 
differences between ASD and ASD + ADHD may lead to 
incorrect or delayed diagnosis, which leads to a delay in 
adequate intervention (e.g., societal support and health care). 
Further, the individuals may not get optimal interventions, 
such as psychoeducation adapted to this group.

To date, it is unclear to what extent standardised diagnos-
tic measures can effectively capture the ASD and ADHD 
symptoms of children that meet the criteria for both condi-
tions. Previous studies show that semi-structured observa-
tions, such as The Autism Diagnostic Observation Schedule 
(ADOS; Lord et al., 2000, 2009, 2014), commonly used with 
neurodevelopmental assessments can discern ADHD from 
ASD + ADHD sufficiently (Harkins et al., 2022; Ng et al., 
2019; Salley et al., 2015). Only one of these studies (Harkins 

et al., 2022) was based on a larger sample, but their study 
focused on diagnostic evaluation. Still, little is known of 
what differentiates ASD + ADHD from ASD in regard to 
symptoms. The objective of this study was to investigate 
whether there are symptom differences between children and 
adolescents with ASD and those with ASD + ADHD when 
using common clinical instruments for measuring ASD 
symptoms in a larger sample and in a naturalistic clinical 
setting.

Method

Participants

The participants were selected from a previously collected 
sample from two randomised controlled trials focusing on 
the efficacy of social skills group training KONTAKT® 
(Choque Olsson et al., 2017; Jonsson et al., 2019). Inclusion 
criteria in the prior studies were: clinical ASD diagnosis; 
assessed with ADOS-Generic (ADOS-G; Lord et al., 2000, 
2009) and in some cases the ADOS-2 (Lord et al., 2014); 
age between 8 and 17 years; full-scale IQ scores > 70 accord-
ing to the Wechsler Intelligence Scale for Children, third 
or fourth edition (Wechsler, 1991, 2004); at least one co-
occurring psychiatric condition such as ADHD, anxiety and 
depression according to International Classification of Dis-
eases and Related Health Problems-tenth revision, ICD-10 
(WHO, 2016). Exclusion criteria were: clinically assessed 
self-injury, an ICD-10 diagnosis of conduct disorder, antiso-
cial or borderline personality disorder, any psychotic disor-
der that would interfere with participation or require alterna-
tive treatment, and insufficient Swedish language capacities.

For the purpose of the present study, only the partici-
pants with a complete baseline measure and a complete 
ADOS-G algorithm were selected and divided into two 
groups according to the presence or absence of ADHD. 
The groups were matched on age, gender and Full Scale 
Intelligence Quotient. The final sample consisted of 112 
children and adolescents with ASD: n = 56 with ASD with-
out ADHD (ASD), and n = 56 with ASD and co-occurring 
ADHD (ASD + ADHD). See Table 1.

There were no significant gender, age or general intel-
ligence differences between the groups due to the matched 
sample (Table 1). ADOS-G module 3 was used to assess 
children and younger adolescents, while Module 4 was used 
on older adolescents. There were no significant differences 
between the groups on which the ADOS-G module was used 
χ2(1) = 1.76, p = .18. Although there were group differences 
in regard to co-occurring anxiety (ASD: 50%, AD + ADHD: 
2%) ad depression (ASD: 54%, AD + ADHD: 9%) cnditions, 
there were no significant differences between the groups in 
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regard to other co-occurring conditions (Table 1). Written 
consent from participants and their parents (or custodians) 
was obtained. The studies from which the participants were 
selected were approved by the ethical committee board in 
Stockholm (2012 / 385 − 31 / 4) (Choque Olsson et al., 2017; 
Jonsson et al., 2019).

Procedure

Participants were recruited from the Child and Adoles-
cent Psychiatric outpatient clinics (CAP) in Stockholm. 
The data collection was conducted between August 2012 
and October 2015 for the first trial (Choque Olsson et al., 
2017) and between January 2013 and December 2015 for 
the second trial (Jonsson et al., 2019). All participants had 
a clinical ASD spectrum diagnosis after a child neuropsy-
chiatric examination. Neuropsychiatric investigations in 
CAP in Stockholm are carried out by multidisciplinary 
teams consisting of at least one psychologist and one child 
psychiatrist (Choque Olsson et al., 2010, 2012). Differen-
tial diagnoses and co-occurring conditions are included in 
the assessment. ADOS is included along with intelligence 
testing (Choque Olsson et al., 2010, 2012) and is conducted 
by clinically trained examiners (Zander et al., 2016). The 
neurodevelopmental diagnosis was confirmed by request-
ing the child and adolescent psychiatric report from the 
clinic. Participants’ co-occurring conditions, which also 
included ADHD, were confirmed with information from 
the Child and Adolescent Psychiatric Report, medical 
records, or through a supplemental interview using the 

Kiddie Schedule of Affective Disorders and Schizophrenia 
(Kaufman et al., 1997).

Measurement

The Autism Diagnostic Observation Schedule (ADOS; 
Lord et al., 2000, 2009, 2014) is a clinician-rated semi-
structured observation of social interaction, social com-
munication, and restricted and repetitive behaviour. ADOS 
is viewed as a gold standard diagnostic method used for the 
evaluation of ASD symptoms and is recommended in inter-
national guidelines and research (Lord et al., 2018; Ozo-
noff et al., 2005; Vllasaliu et al., 2016). The version used 
in this study was ADOS-Generic (ADOS-G; Lord et al., 
2000, 2009) which is based on ASD diagnoses in both 
DSM-IV and ICD-10 (Lord et al., 2000). There are differ-
ences in the algorithm that is used, especially in Module 
3. ADOS-2 uses a total score where the subscales Social 
communication and Stereotyped behaviours, and restricted 
interests are added together (Lord et al., 2014; Appendix). 
ADOS-G has no total score, only the subscales Commu-
nication + Reciprocal social interaction, and Stereotyped 
behaviours, and restricted interests (Lord et al., 2000, 
2009; Appendix). We focus our analyses on item level, and 
the analysed items are those that are used in both ADOS-G 
and ADOS-2 in order to make our study relevant now when 
ADOS-2 is mainly used. ADOS-G has excellent interrater 
reliability (ICC = 0.92), internal consistency (Cronbach’s 
alpha = 0.91-0.94), and test-retest reliability (ICC = 0.82) 
when it comes to specifying between ASD and non-ASD in 
social communication total index (Lord et al., 2000). The 

Table 1   Demographic and 
clinical data for children 
and adolescents with 
neurodevelopmental diagnosis 
ASD and ASD + ADHD

Note. FSIQ = Full Scale Intelligence Quotient
a Examples of other co-occurrent diagnosis include; obsessive- compulsive disorder, Tourette’s syndrome, 
tics, oppositional disorder, and sleep disorders

ASD
(n = 56)

ASD + ADHD
(n = 56)

Variable M SD n / (%) M SD n / (%) p

Age 13.20 2.53 13.13 2.53 0.338
Male gender 39 (70) 39 (70) 1.00
WISC-IV, FSIQ
(standard scores)

101.07 12.64 98.06 11.12 0.651

Diagnosis
 Asperger’s syndrome 38 (68) 32 (57) 0.233
 Autism 6 (11) 4 (7) 0.233
 PDD-NOS 12 (21) 20 (36) 0.233

Co-occurrent psychiatric conditions:
 Anxiety 30 (50) 5 (2) < 0.001
 Depression 28 (54) 5 (9) < 0.001

 aOther 8 (14) 12 (21) 0.324
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interrater reliability is 74.5% when ADOS-G is performed 
by trained clinicians that are not expert assessors, and the 
clinical sample also includes individuals with co-occurring 
ASD and ADHD as well as individuals with the DSM-IV 
diagnosis Pervasive Developmental Disorder (PDD NOS) 
used for mild symptoms (Zander et al., 2016). Interrater 
reliability is lower when restricted and repetitive behav-
iours are assessed (Lord et al., 2000; Zander et al., 2014, 
2016).

ADOS-G consists of four modules (Modules 1–4), one 
of which is administered based on the assessed expressive 
language and chronological or developmental age. Module 
3 consists of 28 items, and Module 4 of 31 items. These 
items are grouped in domains: Communication, Recipro-
cal Social Interaction, Imagination, Stereotyped Behaviours 
and Restricted Interests, Other Abnormal Behaviours. The 
assessor rates 0–2, where 0 means that nothing deviates 
from expected behaviour and 2 means that the behaviour 
deviates clearly. The assessment is based on an algorithm 
with the items that are the most diagnostically informative 
(Lord et al., 2000; Zander et al., 2016). In the current study, 
we included participants who were administered Module 
3 or 4 designed for children and adolescents with fluent 
speech. Due to the fact that the participants included in the 
original studies had a prior clinical and multidisciplinary 
assessment, the majority of participants were assessed with 
ADOS-G, but some of the participants were assessed with 
the newer version, ADOS-2 (Lord et al., 2014). In those 
cases, the algorithm was converted to ADOS-G. The total 
index scores for Communication + Reciprocal Social Inter-
action, and Stereotyped Behaviours, and Restricted Interests 
were used to analyse group differences. The algorithms in 
ADOS include different sets of items in different modules 
and versions. There are 12 items that were used in Modules 
3 and 4 in both ADOS-G and ADOS-2 (Appendix). These 
items were also analysed in order to study more detailed 
differences between the two groups.

Data analysis

The demographic data and group comparisons were 
analysed using the χ2-test and Student’s t-test. Group 
differences in ADOS (total index score of Communi-
cation + Reciprocal Social Interaction; Stereotyped Behav-
iours and Restricted Interest, and 12 selected items from 
the algorithm) were analysed using the non-parametric test 
Kruskal-Wallis test for pairwise comparisons. All analyses 
were done using two-tailed probabilities (α = 0.05). The test 

statistic was adjusted for ties and the multiple comparisons 
test was not performed because the comparison groups 
numbered less than three (Perneger, 1998).

Effect size for t-test was calculated by using Hedges’s g 
analysis, by using the group means divided with the pooled 
standard deviation.

All analysis was performed with IBM SPSS Statistics 
27.0.0.0.

Results

There were no significant differences between the groups 
in total scores for Communication + Reciprocal Social 
Interaction, H(1) = 0.57, p = .45, nor for Stereotyped 
Behaviours and Restricted Interest, H(1) = 0.01, p = .91. 
In contrast, a significant difference between groups was 
found for item Descriptive, Conventional, Instrumental 
or Informational Gestures, H(1) = 6.54, p = .01, indicating 
that the ASD + ADHD group used descriptive gestures 
to communicate to a greater extent than the ASD group 
(Table 2).

As the item Descriptive, conventional, instrumental 
or informative gestures in ADOS showed significant 
group differences, H(1) = 6.54, p = .01, we also analysed 
the item Empathic or Emotional Gestures. In addition to 
Descriptive, Conventional, Instrumental or Informative 
Gestures the item Empathic or Emotional Gestures is the 
only item that assesses gestures. This item occurs only in 
Module 4. Module 4 was used on 61 participants. The ASD 
group (n = 27, M = 1.30, SD = 0.61) and the ASD + ADHD 
group (n = 34, M = 0.82, SD = 0.80) had an average 
difference of 0.47, 95% CI [0.10, 0.84]. A t-test analysis 
showed that this difference was significant t(59) = 2.55, 
p = .01, with an effect size of g = 0.66.

Discussion

The aim of this study was to investigate whether there 
are autism symptom differences between children 
and adolescents with ASD and ASD + ADHD as 
operationalized by ADOS. No significant differences 
were found between the groups regarding the scores 
for Communication + Reciprocal Social Interaction 
or Stereotyped Behaviours and Restricted Interests in 
ADOS. The results indicate that children and adolescents 
with ASD and ASD + ADHD have similar qualitative 
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difficulties with social communication and restricted and 
repetitive behaviours. In search of areas that could shed 
light on the behavioural phenotype of individuals with 
co-occurrent ASD and ADHD, we also chose to study 
ADOS on the item level. Interestingly, we found significant 
results in item Descriptive, Conventional, Instrumental or 
Informational Gestures, suggesting that the rater coded 
that children and adolescents with ASD + ADHD more 
often used descriptive gestures spontaneously together 
with other kinds of gestures (such as nodding, pointing, 
shaking the head or shrugging the shoulders). ADOS 
contains only one other item related to gestures: Emphatic 
or Emotional Gestures in Module 4. When we analysed this 
item, we found a significant difference between the groups, 
indicating that the ASD + ADHD group used empathic or 
emotional gestures more adequately than the ASD group. 
Despite observed possible differences in the use of gestures 
in our study, it is unclear whether the difference between 
ASD + ADHD and ASD applies to frequency, quality, or 
both. The main focus in the observation of gestures in 
ADOS is on spontaneous occurrence or frequency, but 
some attention is paid to the quality and timing (Lord et al., 
2009). While individuals with ADHD are characterised as 
rarely being still (APA, 2013), those with ASD have been 
linked to motoric passivity (Leary & Hill, 1996; Wing & 
Gould, 1979). According to de Marchena and Eigsti (2010), 
children with ASD make fewer emphatic gestures (beats) 
than typically developed children. Otherwise, they make 

as many gestures as typically developed children, but their 
gestures are not as well synchronised with co-occurring 
speech. The item Descriptive, Conventional, Instrumental 
or Informational Gestures in ADOS intends to measure 
whether descriptive gestures are made spontaneously (Lord 
et al., 2009). Both Descriptive, Conventional, Instrumental 
or Informational Gestures and Emphatic or Emotional 
Gestures include assessment of both quality and frequency 
(Lord et al., 2009).

Two previous studies (Harkins et al., 2022; Ng et al., 
2019) had similar results with no significant differences 
between the ASD group and the ASD + ADHD group 
on social communication in ADOS-2, while Salley et al. 
(2015) found significant differences in the total score 
for Communication + Reciprocal Social Interaction 
in ADOS-G between ASD and ASD + ADHD groups. 
Adolescents with ASD showed greater difficulties with 
communication and social interaction than adolescents 
with ASD and ADHD. Additionally, Ng et al. (2019) found 
no significant difference on Stereotyped Behaviours and 
Restricted Interests between ASD and ASD + ADHD. Both 
Salley et al. (2015) and Ng et al. (2019) included smaller 
sample sizes included in their analyses focusing on the 
difference between ASD and ASD + ADHD groups than 
in our study. Harkins et al. (2022) use groups where their 
smallest group is comparable to our two groups. In their 
study, there were significant differences between the ASD 
and the ASD + ADHD group in general intelligence and 

Table 2   Group comparisons of subscales and chosen items from the ADOS algorithm

Note: Means, standard deviations, and results between ASD and ASD + ADHD groups from the non-parametric Kruskal Wallis test. * p < .05

Variable ASD
(n = 56)

ASD + ADHD
(n = 56)

M SD M SD H(1) p

Communication + reciprocal social interaction, total 10.39 3.75 9.87 3.50 0.571 0.452
Stereotyped/idiosyncratic use of words or phrases 0.59 0.596 0.71 0.68 0.814 0.367
Conversation 0.88 0.69 1.00 0.69 0.929 0.335
Descriptive, conventional, instrumental or informational gestures 1.00 0.66 0.68 0.64 6.537 0.011*
Unusual eye contact 1.25 0.98 1.32 0.96 0.154 0.695
Facial expressions directed to others 0.91 0.64 0.93 0.66 0.019 0.890
Quality of social overtures 1.02 0.56 1.02 0.56 0.000 1.00
Quality of social response 0.87 0.54 0.86 0.48 0.019 0.891
Amount of reciprocal social communication 0.95 0.55 0.87 0.63 0.465 0.495
Stereotyped behaviors and restricted interests, total 0.50 0.87 0.52 0.83 0.012 0.912
Unusual sensory interest in play material/person 0.09 0.35 0.09 0.29 0.099 0.753
Hand and finger and other complex mannerism 0.16 0.46 0.11 0.37 0.389 0.533
Unusually repetitive interests or stereotyped behavior 0.18 0.47 0.23 0.54 0.280 0.597
Compulsions or rituals 0.07 0.26 0.09 0.35 0.001 0.979
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age, where the ASD group was younger and had lower 
general intelligence. Our sample size (n = 112: ASD = 56, 
ASD + ADHD = 56) is based on matched groups from a 
larger sample of N = 255 in order to minimise confounding 
factors (age, gender and general intelligence) and to 
define the differences between the groups related to social 
interaction.

In previous studies, most group differences between 
ADHD and ASD were larger than the group differences 
between ASD + ADHD and ASD (Harkins et  al., 2022; 
Ng et al., 2019; Salley et al., 2015). This refers to, e.g., 
intelligence, executive functions and social communication. 
Since the ASD + ADHD group will have symptoms both 
from ASD and ADHD, it is likely that this group differs less 
from both the ADHD group and the ASD group than what 
ASD differs from ADHD.

Individuals with ADHD that are hyperactive and impul-
sive could be assumed to show an increased frequency of 
communication attempts during the ADOS observation. 
Since successful social interactions involve others and their 
reactions, it is precarious to only measure the Amount of 
Reciprocal Social Communication as in ADOS-G. The fre-
quency of social initiatives does not require others to main-
tain the interaction in the same way as conversations do and 
could theoretically be linked to impulsivity. ADOS-2 has 
added the item Amount of Social Overtures/Maintenance of 
Attention but is not included in the algorithm that is the base 
for diagnostics in ADOS-2 (Lord et al., 2014). In combined 
ADHD, the lack of inhibition leads to more associative and 
divergent thought processes (Boot, Nevicka & Baas, 2017; 
Ten et al., 2020; White & Shah, 2016), which can result in 
both hyperactive talking and the tendency to interrupt oth-
ers (APA, 2013). These traits could possibly affect this new 
item, Amount of Social Overtures/Maintenance of Attention 
(Lord et al., 2014).

Some limitations of the current study should be 
considered. Firstly, the participants were assessed 
and diagnosed by a multidisciplinary team in clinical 
settings, and the opportunity for assessment of inter-rater 
agreement or consensus scoring of ADOS was therefore 
not included. Secondly, there is a risk of selection bias 
because the fact that the participants were selected from 
another treatment effect study focusing on social skills 
training (Choque Olsson et  al., 2017; Jonsson et  al., 
2019). The participants were recruited from mental 
health services, where it is routine to admit children and 
adolescents with co-occurring psychiatric symptoms and 
other neurodevelopmental conditions such as ADHD, but 

not those with no co-occurring conditions. Thirdly, the 
participants’ co-occurring psychiatric conditions were 
evaluated when they were recruited for the trials, but 
there was no information about whether the co-occurring 
condition already existed when the neuropsychiatric 
evaluation and ADOS observation were performed. Still, 
it is not possible to rule out the influence of co-occurring 
anxiety and depression, and it could be a confounder. On 
the other hand, the differences between the groups were 
few, implying that co-occurring conditions did not have 
a large impact on our results. According to prior studies, 
depression (Lai et  al., 2017; Sterling et  al., 2008) and 
anxiety (Livingston et al., 2019) in ASD are associated with 
compensatory social behaviour and consequently lower 
scores on ADOS (Lai et al., 2017; Livingston et al., 2019; 
Sterling et al., 2008). In addition, it has been suggested that 
autistic individuals with higher cognitive abilities and better 
social skills may be more aware of their social difficulties 
and their differences from peers and hence are more prone 
to depression (Sterling et al., 2008). Since our participants 
have chosen to participate in social skills training and are 
likely interested in social interaction and accept group 
treatment, they might fit this earlier mentioned group that 
are eager to fit in and are aware of their shortcomings. If this 
is the case, the difference between ASD and ASD + ADHD 
on gestures might be larger in a group without co-occurring 
psychiatric disorders. Fourthly, our study has an exploratory 
approach with many comparisons due to the lack of prior 
research, this increased the risk of making a Type I error. 
To avoid this, we could have chosen to set the significance 
level at 0.01 instead. In turn, this would have increased the 
risk of making a Type II error. Since the points on every 
item in the ADOS algorithm range from 0 to 2 the possible 
range of the mean is limited, which also would increase the 
risk of Type II errors. However, the coincidence that the 
two only items in the ADOS assessing gestures would be 
significant by chance would likely have a low probability. 
Our results need to be taken with caution and be replicated 
with a larger sample and with less skewed distribution on 
co-occurring conditions.

The co-occurrence of ADHD is a factor that complicates 
diagnostic assessment of ASD (Zander et al., 2016). Many 
characteristics of ASD and ADHD seem contradictory, 
especially in the combined form of ADHD. Difficulties 
with social reciprocity and developing and maintaining 
relationships (APA, 2013) get a different quality when they 
are paired with, for instance, hyperactive talking (APA, 2013) 
and extraversion (Knouse et al., 2013; Martel et al., 2010). 
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Low social attention in ASD can be caused by unusually high 
interest in limited areas (Bölte et al., 2018), and this might 
make it harder to notice further inattention caused by ADHD. 
Impulsivity (APA, 2013) and novelty seeking (Anckarsäter 
et al., 2006) in ADHD is contrasted to the repetitive behaviour 
and adherence to routines in ASD (APA, 2013). When these 
traits are mixed, they might seem both less impulsive and 
less rigid, but they could possibly still cause considerable 
difficulties with everyday life in some areas. The obscuring 
trait of “impulsivity” might not reach the diagnostic 
threshold but would nonetheless make the autistic rigidity 
less obvious. Stereotyped or repetitive motor movements 
are more challenging to detect when they are mixed with 
fidgeting and hyperactive movements (APA, 2013). Both 
ASD (Van Den Huntjens et al., 2020) and ADHD (Petrovic 
& Castellanos, 2016) can cause emotional dysregulation, and 
together they are likely to combine the emotional volatility 
from ADHD (Petrovic & Castellanos, 2016) with associated 
difficulty in processing emotions (Milosavljevic et al., 2016) 
and the tendency to misunderstand social contexts common 
in ASD (Schall & McDonough, 2010). This enhances the 
risk of developing self-harming and suicidal ideation (Van 
Den Huntjens et al., 2020; Petrovic, & Castellanos, 2016) 
and can resemble borderline personality disorder and 
become misdiagnosed. Since the accuracy of diagnostic 
measures could be affected by the training and experience 
of the assessor in difficult diagnostic decisions (Charman & 
Gotham, 2013), it is essential to know how ASD appears in 
the presence of ADHD.

Children with ASD + ADHD are diagnosed later than 
those with only ASD. The delay appears to be due to ASD 
symptoms raising parental concern later (Stevens et al., 
2016) and ASD being discovered later once they have 
sought psychological and/or psychiatric care (Kentrou 
et al., 2019; Stevens et al., 2016). To detect these children 
earlier, increased awareness of the signs of ASD + ADHD 
is required. The sensitivity of the diagnostic measures 
seems to be influenced by whether the parents rating their 
child’s symptoms are specifically concerned about ASD 
or if they have a more general concern (Havdahl et al., 
2017). Existing instruments mainly measure the quality 
of social interaction and not, for example, the frequency 
of initiatives that could, to a greater extent, be linked to 
impulsivity and might be a better measure of differences 
between the groups. The relationship between the fre-
quency and quality of social initiatives could be an area 

of development for measuring instruments. Taking many 
social initiatives can be advantageous but can also poten-
tially make the difficulties with social interaction less 
obvious and possibly delay diagnosis. The analysis of the 
included ADOS items from the algorithm indicated a dif-
ference in the use of gestures between the groups. The 
presence of spontaneous gestures in the ASD + ADHD 
group (e.g., livelier body language) could conceal the 
presence of ASD and possibly delay the ASD diagnosis. 
Knowledge of the presence of spontaneous gestures in the 
ASD + ADHD group would be useful for detecting ASD 
earlier in children and adolescents with ASD + ADHD. 
From a clinical perspective, it is problematic if parents 
and children with co-occurring ASD and ADHD don’t 
recognize that their difficulties derive from those diag-
noses. As a result, it becomes difficult for them to accept 
the diagnosis and the help offered. Psychoeducational 
treatment is then also not perceived as relevant. Psychoe-
ducational programs improve social interaction in ASD 
(DaWalt et al., 2018) and emotional and social functioning 
in ADHD (Ferrin et al., 2014). Parents improve their abil-
ity to differentiate their children’s symptoms from other 
non-adaptive behaviours (Ferrin et al., 2014). They learn 
to problem solve and to further necessary adaptation of 
their children’s environment (DaWalt et al., 2018). Adoles-
cents get an improved awareness of their strengths and dif-
ficulties (Gordon et al., 2015). This becomes difficult if the 
child or the parent does not accept the diagnoses because 
they or the youth do not recognise their difficulties in the 
description they are presented with. Consequently, more 
knowledge is needed about the features of the behavioural 
phenotype for individuals with ASD + ADHD.

Conclusion

We conclude that children and adolescents with 
ASD + ADHD have similar qualitative difficulties with 
social communication and restricted and repetitive behav-
iours to those with ASD. Our findings may indicate some 
differences between the groups in the use of gestures. 
This needs to be further studied specifically addressing 
the impact of the frequency of social initiatives in social 
interaction. Such information may be important in the ear-
lier detection of individuals with ASD + ADHD as well as 
offering them better tailored psychoeducation.
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Appendix  
 
Overview of the algorithms and indexes 
of different ADOS versions and modules

ADOS G- algorithms ADOS 2 - algorithms

Subscales in ADOS-G Module 3- items Module 4- items Subscales in ADOS 2 Module 3- items Module 4a- items
Communication Stereotyped/idiosyn-

cratic use of words 
or phrases

Reporting of events
Conversation
Descriptive, conven-

tional,
instrumental or infor-

mational
gestures

Stereotyped/idiosyncratic 
use of words or phrases

Conversation
Descriptive, conventional, 

instrumental or infor-
mational gestures

Empathic or emotional 
gestures

Social communication,
total

Reporting of events
Conversation
Descriptive, conven-

tional, instrumen-
tal or informa-
tional gestures

Unusual eye contact
Facial expressions 

directed to others
Shared enjoyment in 

interaction
Quality of social 

overtures
Quality of social 

response
Amount of recipro-

cal social commu-
nication

Overall quality of 
report

Conversation
Empathic or emotional 

gestures
Unusual eye contact
Facial expressions 

directed to others
Communication of 

own affect
Empathy/Comments 

on others emotions
Quality of social 

overtures
Quality of social 

response
Amount of reciprocal 

social communica-
tion

Overall quality of 
report

Total (cut-off, ASD: 2) Total (cut-off, ASD: 2)
Reciprocal social 

interaction
Unusual eye contact
Facial expressions 

directed to others
Insights
Responsibility
Quality of social 

overtures
Quality of social 

response
Amount of reciprocal 

social communica-
tion

Overall quality of report

Unusual eye contact
Facial expressions 

directed to others
Empathy/Comments on 

others emotions
Responsibility
Quality of social overtures
Quality of social response
Amount of reciprocal 

social communication

Total (cut-off, ASD: 4) Total (cut-off, ASD: 4)
Communication + 

reciprocal social 
interaction, total

Total (cut-off, ASD: 7) Total (cut-off, ASD: 7)

Imagination/Crea-
tivity

Imagination/Creativity Imagination/Creativity - - -

Stereotyped behav-
iors and restricted 
interest

Unusual sensory inter-
est in play material/
person

Hand and finger and 
other complex man-
nerism

Unusually repetitive 
interests or stereo-
typed behavior

Compulsions or rituals

Unusual sensory interest 
in play material/person

Hand and finger and other 
complex mannerism

Unusually repetitive 
interests or stereotyped 
behavior

Compulsions or rituals

Stereotyped behaviors 
and restricted inter-
est, total

Stereotyped/idiosyn-
cratic use of words 
or phrases
Unusual sensory 
interest in play 
material/person
Hand and finger 
and other complex 
mannerism
Unusually repetitive 
interests or stereo-
typed behavior

Stereotyped/idiosyn-
cratic use of words 
or phrases

Unusual sensory 
interest in play 
material/person

Hand and finger and 
other

complex mannerism
Unusually repetitive 

interests or stereo-
typed behavior

Total sum is not used Total sum is not used Social communica-
tion +

Stereotyped behaviors 
and restricted interest, 
total

Total (cut-off ASD: 7) Total (cut-off ASD: 8)

Note: The 12 items and two indexes that are in bold were chosen as outcome measures since they are included in modules 3 and 4 in both ADOS 
G and ADOS 2
a Revised algorithm that was published after ADOS 2 was released (Hus & Lord, 2014). When the participants in our study were assessed with 
ADOS 2, the ADOS G algorithm was used
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