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ARTICLE INFO ABSTRACT
Keywords: Background: The registered prevalence of autism has increased substantially over the past two decades, poten-
Autism tially impacting the co-occurrence of diagnosed intellectual disability (ID) in autism. Thus, the aim of this study

Intellectual disability
Coexistence
Proportion

was to investigate the proportion of ID in individuals with autism over two decades (2001-2020).

Methods: Data for this study was retrieved for individuals born between 1988-2016 from Swedish population
based national registers. A total of 3,045,819 individuals were eligible for inclusion in the current study, out of
whom 81,286 had autism assigned 2001-2020. The annual proportion of ID in autism was calculated across year
of autism diagnosis and the Cochrane Armitage trend tests were conducted.

Results: From 2001-2020 the prevalence of autism increased by 800%. Among those with autism, 13,403 also
had an ID diagnosis, resulting in an overall proportion of ID in autism of 16.5%. The proportion of ID in autism
decreased from 55.8% in 2001 to 6.7% in 2020, with a comparable decrease in females and males. A similar
trend was discerned when limiting the sample to those diagnosed with autism before age 13 and 7 years.
Discussion: The results of this study indicate less congruity between the autism phenotype observed today and
earlier conceptualizations of autism, which often included intellectual disability (ID). The findings suggest that
changes in diagnostic criteria during this period contributed to a broadening of the ways in which individuals
could meet criteria for autism, encompassing a wider range of cognitive abilities.

1. Introduction Intellectual disability (ID) is defined as having a tested intelligence
quotient (IQ) score below 70 (£5), coupled with impaired adaptive

Autism spectrum disorder (henceforth autism) is characterized by functioning. Both autism and ID are subsumed under the heading
differences in social communication and interaction, stereotypical, “Neurodevelopmental Disorders” (NDDs) in the Diagnostic and Statis-
inflexible behaviours, and variations in sensory processing and interests. tical Manual of Mental Disorders, fifth edition, text revision (DSM-5-TR)
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and are described as lifelong conditions (American Psychiatric
Association, 2022). Both conditions are under substantial genetic in-
fluence, which is to some extent shared (Lichtenstein et al., 2010;
Casanova et al., 2016).

Historical accounts from the 1960s and 1970s indicated that a ma-
jority of individuals with an autism diagnosis (approximately 70%) also
had a diagnosis of ID (Gillberg, 1984; Ritvo et al., 1989; Fombonne,
2005). The proportion of individuals with a diagnosis of both autism
and ID has decreased over the decades. In the beginning of the 2000s the
proportion was estimated to be around 50% (Centers for Disease Control
and Prevention (CDC), 2002), and studies from 2020s reported a pro-
portion of approximately 30% (Baio et al., 2018; Zeidan et al., 2022).
The reason for this change is likely multifactorial. First, the prevalence
of registered autism has increased substantially, a recent English study
found an 787% increase in incidence rates of autism over a twenty-year
period in all age groups (Russell et al., 2022). A similar trend can be
found in the United States (Maenner et al., 2023) and in Sweden
(Jablonska et al., 2023). A substantial portion of the reported increase in
the prevalence of registered autism is likely attributable to downstream
effects of administrative and secular changes, such as broadening
diagnostic criteria (Lundstrom et al., 2015), an increased public and
professional awareness (Liu et al., 2010; Russell et al., 2015), the use of
diagnosis as a prerequisite for accommodations and support (Rgdgaard,
2019; Taylor et al., 2016), and the increasing recognition of autism in
individuals with average intelligence (Keyes et al., 2012). Over the years
a substantial part of the increase in autism diagnosis is seen in teenagers
and adults (Russell et al., 2022; Jablonska et al., 2023), opposite to ID
which is usually diagnosed earlier (McKenzie et al., 2016; Maulik et al.,
2011). Moreover, individuals diagnosed with autism today report fewer
autism symptoms than 10 to 15 years ago (Arvidsson et al., 2018),
indicating a different autism phenotype and less commonalities with ID
(Avlund et al., 2020; Rgdgaard et al., 2019). Second, the increase in
autism prevalence has in some cases been paralleled by a decrease in
other conditions (e.g., Developmental Language Disorder and ID), a
phenomenon labelled as “diagnostic substitution” (Shattuck, 2006; Coo
et al., 2008; Bishop et al., 2008). Diagnostic substitution occurs when
two conditions share phenotypic expressions, e.g., delayed speech and
social development, and absence of definitive biological/diagnostic
markers, but diagnostic substitution is also likely affected by the zeit-
geist in clinical practice and follow up procedures. Third, a child with
autism may have a harder time to participate in a developmental
assessment (Akshoomoff, 2006), precluding them from an ID-diagnosis,
and possibly be assigned a vaguer diagnostic entity (e.g., Unspecified
disorder of psychological development, F89.9). Related, even though
stated in virtually all guidelines (e.g., National Institute for Health and
Care Excellence (NICE), 2017; Swedish Association for Child and
Adolescent Psychiatry, 2021) a clinical assessment of autism does not
always include an assessment of cognitive abilities (Shaw et al., 2025;
Taylor et al., 2021). Finally, recent reviews have highlighted that autism
over the years has transformed from a narrowly defined and uncommon
condition to a substantially heterogenous group of conditions encom-
passing social and communicative hardships on all levels of functioning
(Happé and Frith, 2020). Nonetheless, age of autism diagnosis is usually
related to the degree of symptomatology as more notable developmental
differences are usually detected earlier (Gillberg, 2010; Carlsson et al.,
2013; Vivanti et al., 2013; Rosen et al., 2021; Denisova et al., 2022),
possibly due to the impact of cognitive function on communicative
abilities (Saban-Bezalel et al., 2022; Rattaz et al., 2022).

As has been reported by the National Board of Health and Welfare
(2025), the increasing demand of autism and other NDD assessments
has not been paralleled by a growing workforce that can meet this de-
mand. Taken together, it is of clinical and societal importance to
investigate the presence of ID in autism across calendar years and in
different age groups, in order to inform multiple sectors such as the
child, adolescent and adult mental health, social services, school, and
habilitation settings about future allocation of resources. Thus, the
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objective of present study was to investigate how the proportion of ID in
individuals with an autism diagnosis has changed over two decades in
different age groups using nationally representative data. A linkage,
including more than 80 000 individuals diagnosed with autism born
over four decades, between several national service-based registers was
utilized to pursue this objective.

2. Methods
2.1. Participants

Holders of Swedish citizenship, as well as all residents in Sweden, are
assigned a personal identification number (PIN), which enables linkage
across several registers in Sweden, among others the Medical Birth
Register (MBR) and the National Patient Register (NPR).

The Medical Birth Register (MBR), administered by the Swedish
National Board of Health and Welfare (Cnattingius et al., 2022), was
used to identify individuals born between 1988-2016. The MBR was
launched in 1973 and includes data on nearly all births in Sweden
(>95%). In total 3045,819 individuals (51.4% male) were identified and
included in this study. Out of these 81,286 were diagnosed with autism.

Data on psychiatric and somatic care in Sweden is registered in the
NPR, which provides data about all diagnoses assigned in inpatient care
since 1987, and diagnoses assigned in specialised outpatient care since
2001 (Ludvigsson et al., 2011). Diagnoses in the NPR are coded ac-
cording to the International Classification of Diseases (ICD, World
Health Organization, 1992), with positive predictive values between
85-95% for most diagnoses, somatic as well as psychiatric (Ludvigsson
et al., 2011). The following ICD-10 diagnostic codes were retrieved for
autism: F84.0 Childhood autism, F84.1 Atypical autism, F84.5 Aspergers
syndrome, F84.8 Other pervasive developmental disorders, and F84.9
Pervasive developmental disorder, unspecified. We defined ID by
ICD-10 codes F70 Mild mental retardation/Mild intellectual disability,
F71 Moderate mental retardation/Moderate intellectual disability, F72
Severe mental retardation/Severe intellectual disability, F73 Profound
mental retardation/Profound intellectual disability, F78 Other mental
retardation/Other intellectual disability, and F79 Unspecified mental
retardation/Unspecified intellectual disability. The NPR is frequently
updated and validation studies for several psychiatric conditions have
been published (Sellgren et al., 2011; Kouppis and Ekselius, 2020;
Birgegard et al., 2022). The validation of autism diagnoses included a
review of a random selection of cases from medical records in the NPR,
an agreement rate of 94.3% across autism in medical records and
registered diagnoses was reported (Ludvigsson et al., 2013).

The coverage in the NPR of all ID-diagnoses in Sweden is approxi-
mately 56%. In Sweden ID is to some extent diagnosed in school settings
or in the habilitation services, which are not covered in the NPR. The
NPR contains specialized psychiatric in- and outpatient data, so an in-
dividual with an ID and a psychiatric condition would be registered in
the NPR, but not an individual who received an ID diagnosis in school or
habilitation settings without contact with the specialized psychiatric
care. In order to maximize the number of individuals with ID, the data
set was augmented with The Halmstad University Register of Pupils with
Intellectual Disability (HURPID), a national database of individuals
(26,965) who graduated from the Upper Secondary School for students
with ID between 2001 and 2020. The year an individual turns 16 she/he
enters secondary school in Sweden, thus ID from HURPID could only be
ascertained from those born 1988-2000 (3,880). All individuals in
HURPID have a diagnosed ID but not necessarily an autism diagnosis (or
any other diagnosis). Acceptance to the Upper Secondary School for
students with intellectual disabilities is conditioned on a formal ID
diagnosis (Arvidsson et al., 2015). In our sample, which was ascertained
on the presence of an autism diagnosis (81,286), 3880 individuals were
included from HURPID. These 3,880 individuals had a registered autism
diagnosis in the NPR, but not an ID-diagnosis, but was considered to
have both autism and ID due to their presence in HURPID. Before
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HURPID data were added in the NPR, there were in total 35,837 in-
dividuals with ID in the NPR, of whom 9,523 individuals had a coex-
isting autism diagnosis.

2.2. Statistical analyses

Descriptive statistics on the proportion of autism and ID, and mean
age of autism diagnosis for years of diagnosis were reported. The pro-
portion of ID in autism was calculated on an annual basis. We tested for
trend in the association between ID and autism as a function of year of
autism diagnosis using the Cochrane Armitage test, i.e., trends in change
of co-occurrence of ID in autism over time in each age and sex group. For
individuals with an autism diagnosis, we tested for trend between hav-
ing ID and calendar year. We first examined the association between ID
and autism irrespective of age at autism and ID diagnosis. This was done
in a collapsed fashion as well as separately for males and females. In a
second step, we restricted the analyses to 1) those with an autism
diagnosis before age 13 and 2) those with an autism diagnosis before age
7, in order to identify diagnostic age specific associations with ID.

2.2.1. Sensitivity analysis

Sensitivity analyses were conducted in order to account for differ-
ences in follow-up time and age at diagnosis. The analyses described
above were repeated for individuals who had been assigned a diagnosis
of autism (but not ID) or both autism and ID at ages (1) <6 years of age,
(2) ages 6-11, (3) ages 12-17, and (4) >17 years of age. In the sensitivity
analyses individuals identified via HURPID (3,880) were not included as
age of ID diagnoses is not included in HURPID. A total of 74,954 in-
dividuals were included in the sensitivity analyses.

2.3. Ethics

This study received ethical approval from the Swedish Ethical Re-
view Authority (Dnr 2020-06540). Informed consent is not required for
pseudoanonymized register-based research according to the Swedish
law.

3. Results

Descriptive statistics are shown in Table 1. Out of the 3,045,819
(male 51.4%), 81,286 individuals were diagnosed with autism (2.7%,
female-male ratio 1:2), and 39,717 (including 3,880 individuals from
HURPID) were diagnosed with ID (1.3%). Of those with an autism
diagnosis, 13,403 also had an ID diagnosis, resulting in an overall pro-
portion of ID in autism of 16.5%. Furthermore, in 2001, 935 individuals
were diagnosed with autism and in 2020 the corresponding figure was
8,408. Autism diagnoses, irrespective of ID, increased by approximately
800% between 2001-2020 (1,328% in females and 617% in males).
Autism diagnoses, without co-occurring ID, increased during the same
time frame by approximately 1,800% (3,624% in females and 1,310% in
males). The mean age of autism diagnosis per calendar year increased
from 8.3 in 2001 to 14.8 in 2020 (Supplementary Table 1).

The co-occurrence of ID in autism is shown in Fig. 1(1a, 1b, and 1c)
and in a more detailed fashion, per year, in Table 2 (the annual

Table 1
Descriptive statistics for the cohort, showing proportion rates (%) of diagnoses of
autism and ID, jointly and separately.

Overall (%) No autism (%) Autism (%)

N 3,045,819 (100) 2,964,533 (97.33) 81,286 (2.67)
Sex Male 1,565,961 (51.4) 1,512,007 (96.55) 53,954 (3.45)
Female 1,479,858 (48.6) 1,452,526 (98.15) 27,332 (1.85)

ID No ID Diagnosis
ID Diagnosis

3,006,102 (98.7)
39,717 (1.3)

2,938,219 (99.1)
26,314 (0.9)

67,883 (83.5)
13,403 (16.5)

N = number. ID = Intellectual disability.
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proportion of autism and ID). Not taking age at diagnosis into account,
the proportion of ID in autism in 2001 was 55.8% (522/935), whereas
the corresponding figure for individuals diagnosed in 2020 was 6.7%
(570/8,408). Excluding HURPID data, the decreasing trend of ID in
autism remained, although less pronounced (the proportion of ID in
autism was 30.5% in 2001 and 6.1% in 2020, Supplementary Table 3).
When stratifying by sex, a similar pattern emerged as in overall analysis;
the proportion of ID in autism in 2001 was 64% (153/240) in females
and 53% (369/695) in males. The corresponding figure for females and
males diagnosed in 2020 was 6% (187/3,427) and 8% (383/4981)
respectively (see Supplementary Figure 1 and Supplementary Table 2).
Limiting the sample to those diagnosed with autism before age 13 and
before age 7, a similar trend, albeit less pronounced, emerged. For those
diagnosed with autism in 2001 before the age of 13, the proportion was
56% (510/907), and 9% (323/3,648) for those diagnosed in 2020. The
corresponding figures for those diagnosed <7 years of age in 2001 were
68% (225/329), and 15% (184/1,206) for those diagnosed in 2020. All
Cochrane-Armitage test for trends were highly statistically significant (p
< 0.001, z = 73.06 for the entire cohort, z = 55.82 for those diagnosed
before age 13, and z = 35.15 for those diagnosed before age 7).

In the sensitivity analyses we accounted for age at both diagnoses.
Accounting for follow-up time and age at diagnoses is essential for un-
derstanding if e.g., observed differences are age-related, i.e., due to
different exposure time. However, our sensitivity analyses followed the
same trend as the main analyses. For instance, the proportion of ID in
ASD in individuals diagnosed with both conditions <6 years of age 2001
was 58% (97/165), the corresponding figure for individuals diagnosed
2020 was 15% (135/933). In the groups diagnosed with both conditions
at a later age (i.e., between ages 6-11, 12-17, and >17) the change in
proportion followed the same pattern (<0.001) (see Table 3).

4. Discussion

Combining data from different Swedish registers including more
than 81,000 individuals with autism, we analysed the proportion of ID in
autism over two decades. The proportion of individuals with autism
with an ID diagnosis decreased over a 20-year period, from 55.8% in
2001 to 6.7% in 2020, and this pattern was observed in both females and
males. When restricting the sample to those diagnosed with autism
before ages 13 and 7, a similar trend, albeit less pronounced, was
demonstrated. While the occurrence of ID in autism during this period
was relatively stable, autism diagnoses increased by approximately
800%.

The results from this study, and others, clearly suggest that historical
accounts of autism (e.g., young children with profound lack of social and
affective contact coupled with restrictive behaviours and a concomitant
ID) differ markedly from the conceptualisation of autism today (Kanner,
1943; Wing et al., 1979; Gillberg et al., 1991; Gillberg and Fernell, 2014;
Charman et al., 2011; Keyes et al., 2012; Mottron, 2021). It should,
however, be noted that the proportion of ID in autism, reported in this
study, is fairly similar to other studies when taking birth-year and
follow-up time into account. For instance, Maenner and colleagues
(2023) found that the prevalence of ID in autism, in individuals diag-
nosed at 8 years of age and born in 2012, to be 37.9%. In another study,
Shenouda and colleagues (2023) found the similar proportion (32.3%)
in a similar sample (individuals diagnosed at 8 years of age). Related,
Hughes and colleagues (2023) showed that the prevalence of profound
autism in 8-year-old children in 2016 was approximately 27%. The term
“profound autism” refers to a non-diagnostic category identifying
autistic individuals with lifelong and high support needs, often due to
substantial intellectual disability, minimal or no language, or both (Lord
et al., 2022).

When accounting for follow-up time/age at diagnosis, the corre-
sponding proportion of ID in autism in 2012 in our study, for individuals
diagnosed before 7 years of age, was 33.2%. For individuals diagnosed
with ID and autism <6 years of age in 2016, the corresponding
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Fig. 1. Occurrence of Intellectual Disability (ID) in individuals diagnosed with autism between 2001-2020 at any age (figure 1a), before age 13 (figure 1b), and

before age 7 (figure 1c).

proportion in our study was 20.5%. In addition, when examining the
association between ID and autism in children <7 years, regardless of
age at ID diagnosis, we found that the proportion of ID in autism in 2016
was 28.2%. It should be noted, however, that our study did not focus on
profound autism, since we did not account for the severity of ID. How-
ever, Charman and colleagues (2011) reported a proportion of ID in
children with autism, aged 10-14 years, of 55%. The corresponding
proportion in our sample ranged between 47.1% 2005 and 34.5% in
2008. Noteworthy, we observed higher proportion of ID in autism in
those diagnosed <7 years of age compared to those diagnosed <13 years
of age. This discrepancy likely stems from the severity of the symp-
tomatology, a more pervasive autism symptomatology is a more
noticeable marker for clinical referral and associated with an increased
likelihood of ID (Vivanti et al., 2013; Katusic et al., 2021). In our data,
the mean age at autism diagnosis was about 15 years, indicating that the
distribution of age at autism diagnosis has changed over time. The
corresponding figure for autism plus ID was around 10 years of age (for
more details see Supplementary Table 1). Taken together, birth-year,
follow-up time and clear definition of the sample/condition are impor-
tant aspects when considering co-occurrence rates between conditions.
Relatedly, it has been shown that an autism diagnosis in 6-12-year-olds
is today assigned at rates of 50% fewer symptoms than was the case 10 to
15 years ago (Arvidsson et al., 2018), and that children referred for
autism assessment are better language-abled today than in the early
2000s (Avlund et al., 2020). Considering the administrative and societal
shifts in the understanding of autism, where the diagnostic criteria used
today differ from those employed 20 years ago, our results align with the
suggestion that the autism phenotype has changed over time. This in-
cludes, among other factors, a notable reduction in the co-occurrence of
ID in autism compared to early 2000s, as well as an anticipation of a
significant divergence in the characteristics of individuals diagnosed
with autism today compared to earlier case descriptions. On a related
note, the biggest relative increase in autism diagnoses was seen in fe-
males (>1,300% between 2001 and 2020), which is in line with reports
from other western countries (Russell et al., 2022). This likely represents
an increased awareness on the presence of autism in females generally
and an increased knowledge of differences in the expression of symp-
tomatology in females and males specifically.

An early detection of autism is often related to a more pronounced
symptomatology, where the level of intellectual functioning plays a
significant role in referral (Fernell et al., 2013; Denisova and Lin, 2022;
Kuo et al., 2022). The group of individuals with autism and ID is a

vulnerable group of individuals that requires substantial support from
the health care system, school, and social services. Individuals with ID,
for instance, might express their mental health issues in different ways,
and it has been suggested that their symptomatology might be easier to
understand if observed as specific symptoms rather than phenotypes of
standard mental health diagnoses (Buckley et al., 2020). Thus, consid-
ering coexistence between autism and ID is of clinical importance, in-
dividuals with autism and ID have substantial medical (e.g., epilepsy is
present in 21.4-23.7% of individuals with both diagnoses, Amiet et al.,
2008; Lukmanji et al., 2019; Liu et al., 2022)), as well as psychiatric
needs (e.g., ADHD is present in 17.2%, anxiety in 10.5% and schizo-
phrenia in 5.2%, Kafami Khorasani et al., 2025)). Furthermore, there is
an increased likelihood of premature mortality in autistic people with ID
compared to autism without ID. Hirvikoski and colleagues (2016) found
that the average age at mortality amongst individuals with autism who
had died prematurely was almost 20 years less (39.5) for autism and ID
compared to individuals with autism without ID (58.4). A similar, albeit
less pronounced, trend, was reported from a British study, where the
reduction in life expectancy for individuals with autism and
co-occurring ID was approximately 15 years for females and 7 years for
males, compared to approximately 6 years in females and males with
autism but without co-occurring ID (O Nions et al., 2024). Nevertheless,
individuals with autism and ID require significant care in daily living
activities, e.g., support at home, in school, at work (Landgren et al.,
2024), and, ultimately, when their caregivers pass away. With the
increasing prevalence of autism displacement effects are likely to occur
for individuals with autism and ID. To pit autism +/- ID against each
other, however, runs the risk of belittling the substantial psychiatric and
medical hardships individuals with autism without ID might face. Thus,
the mental health services, and other actors, must balance and structure
their resources in such a way that the needs of individuals with autism,
irrespective of ID, are catered for. Related, observed decrease in pro-
portion of ID in autism over two decades should not be interpreted as
autism being over-diagnosed. Rather, our study results suggest that the
conception of autism has changed considerably over time and
acknowledge the importance to highlight different needs in different
groups of patients where a personalized approach, taking age, autism
severity, and cognitive skills should into account (Lord et al., 2022). A
child with ID and minimal verbal skills might benefit from building
communication systems that are integrated into his/her surroundings,
while another child rather might be helped in social skills groups and
with strategies to handle unpredictability.
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From a research perspective autism in the context of ID likely differs
etiologically from autism without ID (Warrier et al., 2022). Thus, un-
derstanding the proportion of ID in autism is important for under-
standing which individuals are being captured in studies of autism and
how this has changed over time. It should, however, be noted that there
has been reported a substantial selection bias against reporting ID in
autism research making the comprehension of the autism phenotypes
and their aetiology difficult to interpret (Russell et al., 2019), perhaps
due to diagnostic overshadowing, i.e., when one condition is mistaken as
an explanation of another condition (Gillberg and Fernell, 2014).

The strengths of this study include a large population followed over
time and the usage of nation-wide registers. However, the findings need
to be interpreted in the light of some limitations. First, we were not able
to determine at which age the ID diagnoses were assigned for approxi-
mately 1/4 of individuals with a registered ID. However, given that no
major difference between birth years was found this likely had little
bearing on our conclusion, as evidence by the sensitivity analyses.
Second, only 56% of the ID diagnoses are reported in the NPR since they
are not always assigned in child and adolescent psychiatric clinics, thus
it is important not to interpret the results from this study as a prevalence
study of ID as missing data of ID exists for each calendar year. On the
other hand, our research question was the proportion of ID in autism,
which is almost always assigned in child- or adult psychiatry in Sweden
(Jablonska et al., 2025). Third, we cannot be certain that cognitive as-
sessments have been conducted in each individual with ID, nor that each
individual with autism has undergone a cognitive assessment. However,
the Swedish school’s inspectorate reviewed formal requests for
attending Special need comprehension school and it showed that psy-
chological assessments were of sufficiently high quality in 88% of the
cases (Skolinspektionen, 2011). Simultaneously, a formal request for
attending Special need comprehension school in Sweden requires,
among other documents, a psychological assessment including an IQ
value based on the formal cognitive testing. If ID diagnoses are made on
clinical impressions there would likely be an overestimation of ID in
autism, and, vice versa, if autism is considered to explain the whole full
extent of the individuals functioning, including cognitive level, there
would likely be an underestimation of ID in autism. We observed a
gradual decrease of ID diagnoses in the sample during the last three
years (2018-2020), potentially affecting the general proportion of ID in
autism. Nevertheless, the decrease is likely due to more restricted
follow-up times, which we accounted for in our sensitivity analyses.
When accounting for age at ID diagnosis, no decrease in ID diagnosis was
detected except for those who were diagnosed for the first time at ages
12-17 (Table 3), possibly indicating that, over the years, clinicians have
become better at identifying ID at a younger age.

5. Conclusions

The current study shows that the proportion of ID in autism has
decreased substantially between 2001-2020. The results indicate less
congruity between the autism phenotype today and earlier conceptu-
alization of autism that often included ID. With the increasing preva-
lence of autism diagnoses and limited resources in health care,
education, and social support services, it is crucial to carefully identify
and address the needs of different groups to ensure that the most
vulnerable individuals are adequately supported.
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