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Mental health challenges faced by autistic 
people

Meng-Chuan Lai    1,2,3,4,5,6 

Mental health challenges impede the well-being of autistic people. This 
Review outlines contributing neurodevelopmental and physical health 
conditions, rates and developmental trajectories of mental health 
challenges experienced by autistic people, as well as unique clinical 
presentations. A framework is proposed to consider four contributing 
themes to aid personalized formulation: social–contextual determinants, 
adverse life experiences, autistic cognitive features, and shared genetic 
and early environmental predispositions. Current evidence-based 
and clinical-knowledge-informed intervention guidance and ongoing 
development of support are highlighted for specific mental health 
areas. Tailored mental health support for autistic people should be 
neurodivergence-informed, which is fundamentally humanistic and 
compatible with the prevailing bio-psycho-social frameworks. The 
personalized formulation should be holistic, considering physical health 
and transdiagnostic neurodevelopmental factors, intellectual and 
communication abilities, and contextual–experiential determinants and 
their interplay with autistic cognition and biology, alongside resilience. 
Supporting family well-being is integral. Mutual empathic understanding is 
fundamental to creating societies in which people across neurotypes are all 
empowered to thrive.

The mental health of individuals diagnosed with autism (‘autistic indi-
viduals’ hereafter) has a substantial impact on daily functioning and 
well-being across the lifespan1,2. Understanding mental health chal-
lenges experienced by autistic people should consider the contribut-
ing neurodevelopmental and physical health factors (Boxes 1 and 2)  
and be rooted in the appreciation of the neurodiversity paradigm  
(Box 3), which captures both social and individual origins of disability 
and suffering3,4 but does not reject the biomedical contributors of  
psychiatric illnesses5. The neurodiversity paradigm advocates for  
social changes inclusive of autistic and other neurodivergent  
individuals with high and/or complex support needs6, such as those 

with substantial intellectual, language, speech, motor or learning dif-
ficulties, compatible with the focus of contemporary medical care 
for individuals with developmental disabilities7,8. The harmonization 
of social and biomedical models of disability, including that pertain-
ing to mental health, is achievable as the neurodiversity paradigm 
is fundamentally humanistic and compatible with the prevailing 
bio-psycho-social formulations—two widely accepted stances of con-
temporary clinical practices9,10. To address mental health suffering in 
autistic individuals, holistic care must consider the socio-ecological 
and biological origins and should target support concurrently for neu-
robiology, psychology and person–environment fit11.
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is, 9.4% for psychotic disorders, 7.5% for bipolar disorders18 and 37% 
for depressive disorders19. The prevalence of symptoms that are sub-
threshold to clinical diagnoses can only be higher. Other difficulties are 
also heightened in autistic people, including feeding and eating prob-
lems20–23, trauma and stress-related experiences24,25, substance use26–29, 
catatonia30,31, and suicidal behaviours32–35. Population-level data suggest 
that by young adulthood, autistic female individuals (assigned at birth) 
are more likely to have psychiatric diagnoses than male individuals36,37. 
Despite the notable proportion of autistic people with extensive sup-
port needs (for example, having complex medical problems or severe/
profound intellectual disabilities, minimally speaking, or requiring 
24/7 support for safety and self-care)1, the prevalence information on 
psychiatric illnesses specifically in these subpopulations is limited 
due to study sample heterogeneity and a lack of validated measure-
ment38. Meta-regression shows that studies including more autistic 
people with intellectual disabilities report higher rates of co-occurring 
psychotic disorders13. Recent large-scale data also indicate higher rates 
of disruptive behaviour, anxiety, and mood and psychotic disorders 
in autistic individuals with intellectual disabilities than in people with 
intellectual disabilities alone39,40.

Developmental trajectories of mental health 
challenges
Population-level data show that in autistic people, anxiety disorders 
often appear first in childhood, while mood and psychotic disorders 
develop from adolescence15; the prevalence of psychiatric diagnoses 
increases during the transition to adulthood37. The typical trajectory 
of mental health symptoms in autistic people, shown in longitudi-
nal studies and measured by caregiver reports, is characterized by 
persistence over time41–43, with subgroups showing diverging pat-
terns44,45. In an Australian autistic cohort (many with intellectual 
disabilities) followed over 18 years, there were small overall reduc-
tions in behavioural and emotional challenges over time, but the 
rates remained high in adulthood; challenges during childhood or 
adolescence predicted challenges in adulthood46. The same pattern 
of small overall symptom reduction, with a high proportion showing 
high scores in adulthood (especially on emotional and ADHD symp-
toms), was observed in a UK autistic cohort followed over 11 years 
from childhood to early adulthood43. In a Canadian cohort of autistic 
children, anxious-depressed problems were particularly elevated 
at preschool age and attention problems at late childhood47. A US 
cohort following autistic people from school age to young adulthood 
showed increases in anxiety and depressive symptoms, especially in 
female individuals48.

The presence of subgroups is evident, although notably measure- 
dependent. In a US autistic cohort, trajectory-based subgrouping found 
two subgroups, with one showing low symptoms (that is, attention 
problems, anxious-depressed symptoms and withdrawn-depressed 
symptoms) and the other showing elevated symptoms with varied fluc-
tuation over time45; importantly, 63% of autistic individuals belonged to 
one or more subgroups with high-symptom trajectories45. Another US 
autistic cohort showed that in adulthood, internalizing and external-
izing symptoms reduced over time, and up to ~50% evidenced consist-
ently low symptoms; however, there were subgroups with persistently 
high-level challenges that remained constant or only mildly declined, 
and they had the greatest number of psychiatric diagnoses44.

Symptom continuity and discontinuity exist. In a UK autistic 
cohort, adolescent emotional and behavioural disorders were sig-
nificantly predicted by childhood disorder status, whereas adolescent 
ADHD diagnosis was not predicted by childhood ADHD diagnosis49. 
All adolescent symptoms were predicted by their childhood coun-
terparts, with an additional heterotypic relation that childhood 
emotional symptoms predicted adolescent ADHD symptoms, and a 
sex-moderated homotypic relation that childhood ADHD symptoms 
predicted adolescent ADHD symptoms only in female individuals50. In a 

Prevalence of mental health challenges
Current literature offers compelling evidence that psychiatric diagno-
ses are more prevalent in autistic people than in the general population12 
(Supplementary Table 1). Meta-analyses across 96 studies show that 
in autistic people overall, the pooled current prevalence estimates are 
28% (95% confidence interval, 25–32%) for attention-deficit/hyperactiv-
ity disorder (ADHD); 20% (17–23%) for anxiety disorders; 13% (9–17%)  
for sleep–wake disorders; 12% (10–15%) for disruptive, impulse-control 
and conduct disorders; 11% (9–13%) for depressive disorders; 9% 
(7–10%) for obsessive-compulsive disorder (OCD); 5% (3–6%) for bipo-
lar disorders; and 4% (3–5%) for schizophrenia spectrum disorders13. 
Even when considering population-based studies alone, the rates  
are higher across the board in autistic than in non-autistic people13,14.  
Following the same trend in the general population, mood and  
psychotic disorders increase with age13–15 (except the infrequent 
childhood-onset schizophrenia, which has high co-occurrence with 
autism16). A Taiwanese national registry study found that the incidence 
of schizophrenia diagnosis in autistic adolescents and young adults 
is 10% during ten years of follow-up17. These trajectories lead to high 
lifetime prevalence of severe mental illnesses in autistic adults—that 

Box 1

Co-occurring neuro-
developmental conditions
Neurodevelopmental conditions, including those defined by the 
DSM-5-TR109 and ICD-11108 (that is, intellectual disabilities, ADHD, 
communication disorders, learning disorders, motor disorders 
and autism), and the broader ranges of genetic syndromes, 
environmentally driven conditions (for example, fetal alcohol 
spectrum disorders) and neurological disorders (for example, 
epilepsy) often co-occur240,241. For example, the prevalence of 
intellectual disabilities in the autism population is around 18.6% 
or 34.8%, depending on how autism is defined242. Meta-analyses 
show that in autistic people overall, the pooled prevalence is 28% 
(95% confidence interval, 25–32%) for ADHD13 and 10% (6–14%) for 
epilepsy243. Longitudinally, autistic children with early-childhood 
epilepsy have a 72% increase in the likelihood of ADHD diagnoses 
later in life244. These co-occurrences go beyond diagnostic 
categories to dimensional traits, necessitating transdiagnostic 
understandings of neurodivergence245. Because of the early-onset 
and persistent nature of neurodevelopmental conditions240—
including strengths, constraints and differences in information 
processing and experiences of the world246—these characteristics are 
‘in the make-up’ of an autistic person and contribute to their mental 
health. Autistic people with and without intellectual disabilities tend 
to have different patterns of co-occurring diagnoses—the former 
with more developmental delays and neurological disorders and the 
latter with more psychiatric diagnoses247. The neurodevelopmental 
co-occurrences are associated with increased mental health risks. 
Autistic children who are diagnosed with ADHD are three to four 
times as likely than those without ADHD to have anxiety, depression 
or behaviour problems248. As a clinical example, an autistic person 
can be diagnosed with ADHD and transient tic disorder, additionally 
having specific executive function and communication difficulties, 
as well as learning differences and pattern-recognition strengths. 
A personalized understanding of the mental health impact of the 
co-occurring categorical and dimensional neurodevelopmental 
features is essential.
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Canadian autistic cohort, early childhood irritability positively predicted  
adolescent depressive symptoms51.

Later mental health outcomes are probably associated with  
childhood mental health and cognitive and adaptive skills; however, the 
relations to autistic traits are equivocal. In a US cohort, greater adaptive 
skills at nine years old were associated with lower odds of an autistic 
individual being in the high-symptom trajectory subgroups, whereas 
higher childhood verbal intelligence quotient was associated with 
increased odds of belonging to the high-anxiety and high-depressive- 
symptom trajectory subgroups45. In a UK autistic cohort, higher  
childhood adaptive function and language level predicted a greater 
decline in conduct and ADHD symptoms over time, whereas higher 
language level, higher parental education and lower autism character-
istics predicted increasing emotional symptoms43. In the same cohort, 
childhood autistic traits, intelligence quotient and adaptive functioning 
meaningfully predicted adulthood living situation, employment, edu-
cation and physical health, but not mental health outcomes52. Future 
longitudinal studies need to assess mental health and relevant cogni-
tive and behavioural constructs in early childhood and harmonize the 
measures across time points and cohorts to provide a fuller picture53.

Clinical presentations
Psychiatric illnesses in autistic people largely manifest similarly as in 
neurotypical people. However, neurodivergence, intellectual function-
ing, communication abilities and preferences can modify an autistic 
person’s mental health experiences and symptoms, intersecting with 
other biological and social–contextual determinants (Boxes 4 and 5). 
A thorough review of each condition is beyond the scope of this article; 
readers can refer to cited reviews21,24,25,28,31,33,34,54–62.

Anxiety
Anxiety symptoms and disorders are the most prevalent mental 
health challenges experienced by autistic people overall, across 
the lifespan13,25. Symptoms can fit the traditional categories (that 
is, separation anxiety, selective mutism, specific phobia, agorapho-
bia, panic, social anxiety and generalized anxiety) but can also be 
unconventional manifestations that fall outside of these categories, 
such as fears of novelty or change, excessive worry about access to 
focused interests, unusual phobias (for example, specific sounds), 
or anxiety related to confusion or unpredictability in social situa-
tions (rather than a fear of negative social evaluation)25; these unique 
presentations can be reliably measured63–66. Furthermore, an autistic 
person’s emotion processing and cognitive style can complicate how 
one experiences and shows anxiety; alexithymia67 and interocep-
tion differences68 might make it difficult to perceive, delineate and 
convey anxiety-related feelings, and communication and intellectual 
differences can modify how anxiety-related feelings are expressed 
(for example, limited verbal expression, withdrawal or seemingly 
disruptive behaviours). How the manifestations are perceived and 
interpreted by others, including clinicians, is complicated by over-
lapping appearances associated with both autism and anxiety, such 
as the avoidance of crowd and social encounters, repetitive asking 
(for reassurance), and increased sensory-seeking and repetitiveness 
(as coping)25.

OCD
Challenges in delineating OCD symptoms in autistic individuals result 
from (1) the seemingly overlapping behaviours seen by others and 
sometimes overlapping functional impacts between OCD symptoms 
and autistic restricted, repetitive behaviours (RRB)54; (2) the loose use 
of the terms ‘obsession’ (to refer to autistic focused interests versus 
obsessive thoughts of OCD) and ‘compulsion’ (to refer to autistic same-
ness behaviours versus compulsive acts of OCD) in daily communica-
tion; (3) the ability of an autistic person to detect and communicate the 
emotional bases and thought sequences of OCD-related behaviours; 
and (4) whether others can understand the nature of these experi-
ences. Autistic RRB reflect one’s natural sensorimotor inclinations 
and are mostly ego-syntonic, intrinsically soothing and pleasurable for 
autistic individuals69; while OCD compulsions show anxiety-relieving 
functions as do some autistic RRB and can be temporarily soothing, 
OCD symptoms are overall distressful and ego-dystonic (unless with 
poor or absent insight)70. OCD obsessions are recurring, intrusive 
and unwanted, and compulsions are driven by obsessions to prevent 
dreaded events from happening despite knowing the act will not real-
istically prevent the feared outcomes. The anxiety-driven OCD com-
pulsions reduce anxiety but reinforce themselves. Some autistic RRB 
are reflective of an autistic person’s anxiety (for example, increased 
stimming, mannerism or sameness needs), while others are not and 
typically do not cause distress, although distress can occur when or 
after RRB are interrupted54. When an autistic person has difficulties 
differentiating and conveying these emotional bases and temporal 
sequences (due to communication or intellectual abilities, challenges 
with introspection or alexithymia), or when they communicate via 
idiosyncratic ways that others are not attuned to, it is difficult to ascer-
tain the nature of these behaviours, and proxy reports are often used 
for speculation55. Phenomenologically, OCD symptoms in autistic 
compared with non-autistic youth and adults tend to be more severe, 
especially in hoarding and ordering, with less magical obsessions, 
and no differences in other dimensions55. Like anxiety manifestations, 
autistic individuals might show ambiguous OCD-like symptoms linked 
to negative affect but with unclear functions63. Notably, there are cer-
tain repetitive–ritualistic behaviours, especially symmetry, ordering 
and not just right experiences, that can be genuinely difficult to dif-
ferentiate between OCD compulsions and autistic RRB and might be 
truly overlapping phenomena.

Box 2

Co-occurring genetic and 
physical health conditions
Clinical-level autism presentation is highly prevalent in many 
genetic syndromes—for example, 61% in Rett’s syndrome (female 
individuals only), 36% in tuberous sclerosis complex, 22% in fragile 
X syndrome and 11% in 22q11.2 deletion syndrome249. A number 
of high-impact rare genetic variants175 and joint effects of many 
common variants250 are relevant to the emergence of autism172. 
Many genetic variants have pleiotropic effects on physical and 
psychiatric illnesses172,173,251; hence, understanding the genetic 
background of an autistic person facilitates personalized health 
care252. For example, an autistic person with 22q11.2 deletion 
syndrome should be monitored and supported for their social 
and executive function needs, ADHD, anxiety, and schizophrenia 
spectrum diagnoses and symptoms253,254; an autistic person with 
tuberous sclerosis complex should receive early monitoring 
and medical treatment to reduce seizure risk and improve 
developmental outcomes255. Autistic people are also more likely 
than non-autistic people to experience physical ill health—
notably, epilepsy, sleep problems, sensory impairments, atopy, 
autoimmune disorders, gastrointestinal problems and obesity256—
that can predispose and precipitate mental health challenges 
and even premature mortality257. This pattern is more prominent 
in those assigned female than male at birth257,258, particularly for 
endocrinological and metabolic problems258,259. Recent surveys also 
indicate heightened rates of heterogeneous syndromes such as the 
central sensitivity syndromes (Box 6) in autistic adults260.
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Behaviours that challenge
A notable portion of autistic individuals exhibit severe irritability 
and impulsive aggression56,71. Furthermore, the prevalence of a very 
wide range of self-injurious behaviours (for example, hand-hitting, 
self-scratching, self-biting and hair-pulling) in autistic people over-
all is estimated as high as 42% (95% confidence interval, 38–47%)72. 
Although these behaviours can be reflective of difficulties in self/

emotion regulation and/or consequences of reinforcement, much care 
should be taken to understand the stress-coping, transactional nature 
of such behaviours73 and how they signal medical–dental, communi-
cation, sameness, sensory and social needs and mismatch71. Callous–
unemotional traits (Box 6) are distinct from autistic characteristics74 
but seem more prevalent in autistic (~22%) than non-autistic youth (~5%) 
in community-based samples, with similar associations with peer–
conduct problems and fear-face processing in both populations75. 
Oppositional defiant disorder, when diagnosed in autistic children, 
shows the same associations as in non-autistic children between the 
tripartite domains (Box 6) and respective mental health correlates76. 
The concept of pathological/extreme demand avoidance (Box 6) has 
gained attention to explain and practically support some autistic chil-
dren and youth, but its nosological boundary and relations to oppo-
sitional defiant disorder and anxiety, whether a phenotypic profile of 
autism or the pathologization of anxiety-driven distress behaviours, 
remain unresolved and heavily debated77–80.

Box 3

The neurodiversity paradigm 
for understanding autistic 
people’s mental health
In the conventional medical literature, autism is defined as 
a clinical entity by the DSM-5-TR109 and ICD-11108 criteria of 
‘autism spectrum disorder’ as one of the ‘neurodevelopmental 
disorders’ (for example, http://id.who.int/icd/entity/437815624). 
Following this nosology, diagnoses co-occurring with autism are 
traditionally conceptualized as ‘comorbidities’261 that complicate 
intervention options for autism, ‘comorbid’ conditions and their 
interactions262. In the past three decades, the neurodiversity 
movement (stemming from the disability rights movement) has 
challenged the narrow focus of the medical conceptualization 
of autism that, arguably, overattributes the root of disability 
to a person’s deficits and impairments3. The neurodiversity 
paradigm upholds the natural diversity in human neurobiology 
and neurodevelopment, emphasizes individual differences, 
and rejects the idea that deviance from the norm indicates a 
flaw to be corrected6. Importantly, this approach highlights the 
socio-ecological origins of disability (including how socio-ecology 
shapes individual reactions or development that are classified as 
disorders263) and calls for social responses of individual well-being6. 
In this conceptualization, mental health challenges are perceived 
as ‘co-occurring’ rather than ‘comorbid’, to be respectful and 
avoid further stigmatization of autistic people264. Although many 
mental health challenges have independent origins from that 
of autism, there are biological, cognitive and social–contextual 
factors unique to autistic people that can heighten mental health 
vulnerability (Fig. 1). As a clinician and scientist, I believe that 
an appropriate understanding of mental health experiences of 
autistic individuals requires an appreciation of neurodiversity 
and an acknowledgement of the social and biomedical factors 
contributing to mental health difficulties and psychiatric illnesses 
specific to each autistic person. To improve the mental health of 
autistic people, it is necessary to improve person–environment fit by 
advocating for environmental adjustments11 and address the double 
empathy problem140, although these steps will not be sufficient on 
their own. Incorporating biological understandings of psychiatric 
illnesses and corresponding biological and psychotherapeutic 
interventions is equally fundamental. This stance is compatible with 
prevailing formulation frameworks used by practitioners such as the 
bio-psycho-social model10, as well as common therapeutic stances 
such as person-centred therapy9. An empathic and accurate 
understanding of autistic people’s mental health experiences 
requires (non-autistic) clinicians’ efforts to overcome the double 
empathy problem during cross-neurotype interactions140, as well as 
the appreciation of the commonality of human experiences across 
neurotypes.

Box 4

Mental health assessments for 
autistic people, part A
The general principles of mental health assessments for autistic 
people are no different from those for anyone else: establishing 
good rapport, empathic understanding of the person’s life 
experiences across contexts, gathering sufficient collateral 
information from multiple sources, utilizing measurement-based 
care when appropriate, carefully considering safety and treating 
diagnostic/case formulation as an iterative hypothesis-testing 
process. Meanwhile, clinicians need to appreciate how the 
autistic person’s unique health history (for example, medical 
conditions and/or other developmental disabilities) and information 
processing patterns (for example, intellectual and language levels 
and communication preferences) influence how they perceive, 
experience and express mental health issues. The ‘Autistic SPACE’ 
provides a useful framework for clinical care, emphasizing 
core autistic needs (sensory needs, predictability, acceptance, 
communication and empathy) and the importance of physical, 
processing and emotional space189. Clinicians should strive to 
overcome barriers and biases due to differences in neurotype and 
other socio-demographics in interpreting the autistic person’s 
behaviours and subjective experiences to ‘meet people where they 
are at’—a process fully compatible with the practice of multicultural 
therapy265. Overcoming the double empathy problem (especially 
when the clinician is non-autistic) requires mutual efforts, and 
clinicians are well positioned and trained to adjust their own 
communication and mentalizing to understand the autistic person’s 
experiences. Autistic individuals find the clinicians’ acceptance 
and understanding to be most critical for successful clinical 
encounters266. Being familiar with the autistic person’s thinking 
and communication profiles across development helps to capture 
mental health presentations that are not apparent (for example, 
attenuated manifestations due to alexithymia or intellectual and/or 
communication difficulties) and/or are unconventional (for example, 
autism-specific anxiety symptoms), reduces misinterpretation or 
mislabelling of behaviours (for example, distress-related behaviour 
labelled as oppositional or ‘disruptive’, autistic language features 
labelled as psychotic, and/or emotion dysregulation labelled as 
manic), and offers critical reflections on whether certain diagnoses 
are applicable or helpful (for example, personality disorders)267,268.
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Depression
Depression is highly prevalent in autistic individuals overall, par-
ticularly in adults and female individuals13,19, although with much 
unknown in those with intellectual disabilities aside from increased 
prevalence57,81. All criteria-based features apply to autistic people, 
but there can be unique presentations such as increased irritabil-
ity, change of focused interests (for example, reduced engagement, 
increased intensity or shift to negative–dark contents), increased 
repetitive behaviours and insistence on sameness, change of sensory 
experiences, decline in adaptive functions, and regressive behav-
iours57,82,83. Emerging psychometric work has shown that insomnia and 
restlessness might be central to depression in autistic children, and 
depressive symptoms are closely clustered with anxiety symptoms 
but separated from autistic characteristics84. Conventional depres-
sion measures (for example, the Beck Depression Inventory–II and 
the Patient Health Questionnaire–9) can be used for autistic youth 
and adults who can self-report85,86, but new development to improve 
sensitivity and specificity is needed. Emotional processing, cognitive 
style, and intellectual and communication abilities can influence how 
depressive symptoms are perceived and expressed by the autistic 
person and interpreted by others.

Schizophrenia spectrum and other psychotic disorders
Autistic individuals overall seem more likely to experience subthresh-
old psychotic symptoms than non-autistic individuals87. Schizophre-
nia spectrum disorder is more frequent in autistic people, especially 
those with intellectual disabilities, with a similar onset age range 
compared with non-autistic people13,15,18. Small-scale studies suggest 
that psychotic presentations in autistic people are more likely to be 
atypical88; in those with intellectual disabilities, core positive symp-
toms are still key in diagnosing schizophrenia clinically89. Diagnostic 
overshadowing occurs in both directions. Psychotic symptoms can be 
under-recognized when being misinterpreted as autistic features (for 
example, disorganization viewed as idiosyncratic thought/speech or 
behavioural responses to perceptual changes viewed as represent-
ing rich fantasy), or autistic characteristics (especially when one is 
in distress and/or when seen by a clinician who is not familiar with 
this autistic person) can be misinterpreted as psychotic symptoms 
(for example, autistic thinking–communication styles viewed as dis-
organization or positive symptoms, autistic social communication 
viewed as negative symptoms, or concrete–literal answers to impre-
cise questions viewed as indicating positive symptoms)58,90,91. In a large 
clinical cohort of youth who had a clinical-high-risk-for-psychosis pro-
file, comparing autistic youth with non-autistic youth, autistic youth 
showed more social and social–cognitive difficulties but similar levels 
of psychotic symptoms, with equivalent conversion-to-psychosis 
rates (17–18%)92. Understanding the autistic person’s developmen-
tal history, stress-response styles, and the onset pattern and course 
of possibly psychotic symptoms against their personal baseline is 
critical.

Bipolar disorders
Clinically, two-way diagnostic overshadowing can occur regarding 
emotion dysregulation and irritability (especially associated with 
environment-routine changes) in autism versus pervasive mood fluc-
tuations in bipolar disorders, autistic focused interests versus increased 
goal-directed behaviours in bipolar disorders, and autistic thinking–
communication versus grandiosity and flight of idea in bipolar disor-
ders; developmental history, onset and course (especially the episodic 
and cyclic patterns of bipolar disorders) are key to differentiation59,90,93. 
Manic/mixed symptoms in autistic people can manifest primarily by 
increased irritability and dysphoria, anxiety, stereotypy, aggression, 
distractibility and hyperactivity59,90,94 more so than euphoria93. Abun-
dant psychotic symptoms may increase the risk of a misdiagnosis of 
schizophrenia93. Autistic compared with non-autistic youth with bipolar 
disorders seemed more likely to have ADHD, OCD and an earlier onset 
of mood symptoms15,94.

Sleep problems
Autistic individuals experience various sleep problems including 
insomnia (for example, difficulties settling and sleep hygiene prob-
lems), circadian rhythm sleep–wake disorders (for example, advanced, 
delayed or irregular phases), increased sleep-onset latency, reduced 
total sleep time, increased wake after sleep onset, poor sleep efficiency, 
increased proportion of shallow sleep, parasomnias (for example, sleep-
walking, sleep terrors and nightmares), sleep enuresis, and obstructive 
sleep apnoea60,95. These sleep problems substantially influence and 
are influenced by mental health, daytime functioning and quality of 
life, particularly externalizing and internalizing symptoms as well as 
executive functioning60,96.

Feeding and eating problems
Autistic young people frequently experience food selectivity and 
sensory sensitivity (for example, to food texture) that could fit in an 
avoidant/restrictive food intake disorder22, ritualistic eating behaviours 
(for example, specific food presentation), pica, or increased concerns 
regarding weight, shape or body image (especially in autistic girls and 

Box 5

Mental health assessments for 
autistic people, part B
Understanding the autistic person’s baseline (‘normal’) and 
most adapted (‘best’) mental health experiences, presentations, 
functioning and well-being status and the contexts of such is 
fundamental for depicting the person’s evolving mental health 
trajectory. When resources allow and with the autistic person’s 
consent, observing, participating and working with the person 
in their daily contexts (for example, via home or school visits, 
or during community or vocational activities) offer ecologically 
valid information that is complementary to clinic/office-based 
assessments. Synthesizing discrepancies (if present) among 
collateral reports and the autistic person’s subjective experiences 
should consider the varying contextual demands, expectations and 
person–environment fit269. Despite the value of measurement-based 
care in general270, instrument validity in autistic individuals 
(especially in those with intellectual disabilities) is often insufficient, 
and the quantitative responses should be interpreted with caution, 
especially when autism-specific mental health experiences and 
manifestations are not captured by general measures. Furthermore, 
ambiguous, confusing (for example, using metaphoric language) 
and/or imprecise question wording and response options perceived 
by the autistic person impede response accuracy. Self-harm and 
suicide risks and the significant contributing roles of psychiatric 
illnesses should be evaluated107, and a tailored safety plan 
should be created if indicated271. For the iterative formulations, 
the co-occurrence of other neurodevelopmental and physical 
health conditions and their downstream impacts should be 
considered. Harmonizing conventional categorical diagnoses with 
a transdiagnostic lens helps develop practical and feasible support 
strategies that consider the interplay of biological factors, autistic 
cognitive features, adverse life experiences and socio-ecology 
for the unique autistic person (Fig. 1). Tracking mental health in 
response to context-focused interventions is particularly telling for 
the iterative formulations.
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women)21. More autistic traits, diagnosed autism and potentially undi-
agnosed autism have also been noted in individuals with eating dis-
orders, especially anorexia nervosa20,23. These co-occurrences might 
imply a shared neurodevelopmental background with sex-modulated 
and gender-modulated psychopathological trajectories23 and highlight 
the health needs of autistic people experiencing feeding and eating 
problems, including weight (for example, underweight or overweight); 
nutritional (for example, lack of certain micronutrients), gastrointes-
tinal (for example, constipation) and growth concerns; and daily and 
social well-being22.

Trauma and stress-related experiences
Autistic individuals are vulnerable to victimization and adverse child-
hood experiences24,97, with pooled prevalence rates of 47% for bullying, 
13% for cyberbullying, 16% for child abuse, 40% for sexual victimization 
and 84% for any forms of victimization24. Autistic children with intel-
lectual disabilities are particularly vulnerable to maltreatment98. Those 
having more adverse experiences suffer from greater mental health 
problems (including suicidality) and lower academic functioning97. 
Growing research with autistic adults who can self-report (for example, 
via online survey) suggests they might experience a broader range of 
traumatic events beyond conventional kinds99, and there are increased 
rates of post-traumatic stress disorder (PTSD) and PTSD symptoms 
(particularly related to social stressors and in those with intersecting 
minoritized race–ethnicity and gender identities) linked to poorer 
mental health, functional impairment100,101 and suicide risks102. Given 
the neurotypical-majority social contexts, autistic people might be 
more vulnerable to developmental trauma103 and complex PTSD104, 
but more research is needed.

Substance use
Autistic people are perceived to have reduced risks for substance use 
disorders, although depression, anxiety and ADHD might increase their 
vulnerability28. Population-based data suggest substance use problems 
are increasing for autistic people105. They are associated with increased 
mortality risks29 and are prevalent especially in those with ADHD, anxi-
ety and impulse-control disorders, with mixed findings in relation to 
intellectual disabilities29,105,106. Family history of substance use disorder 
is a consistent risk factor, as well as the autistic person’s perceived 
social difficulties and psychological distress26. Reasons prompting 
substance use (revealed by self-reporting adults in online surveys) 
might be different: autistic compared with non-autistic individuals were 
more likely to use substances for managing behaviour (for example, 
sensory overload) or mental health concerns27.

Suicide-related behaviours
Autistic individuals have over threefold greater odds than non-autistic 
individuals of experiencing suicidal ideation, suicide attempt or suicide 
death32, with the pooled prevalence of suicidal behaviour at 24.3% (95% 
confidence interval, 18.9–29.6%) in those without intellectual disabili-
ties35. In autistic youth, the meta-analytic prevalence rates are 25.2% 
(18.2–33.8%) for suicidal ideation, 8.3% (4.3–15.6%) for self-harm or 
suicide attempts, and 0.2% (0.05–0.52%) for suicide death34. Psychiatric 
illnesses and interpersonal factors (for example, loneliness, perceived 
burden and thwarted belonging) might be important proximal suicide 
risk factors for autistic people33,107.

Catatonia
Catatonia (Box 6) is historically associated with psychosis, typically 
with an acute onset and a waxing–waning course. It is also associ-
ated with autism108,109 and can occur on top of the autism–psychosis 
co-occurrence30. About 10% of autistic individuals have experienced 
catatonia with an onset age commonly in late adolescence, highly asso-
ciated with anxiety, OCD symptoms, Tourette syndrome31,110, and other 
co-occurring neurodevelopmental and paediatric neurodegenerative 

Box 6

Glossary of terminology
Autistic burnout: a state marked by mental–physical exhaustion, 
interpersonal withdrawal, reduced functioning, executive function 
difficulties, and increased manifestation of autistic traits and/or 
reduced capacity to camouflage113,114.

Autistic inertia: difficulties starting and stopping activities, with 
internal experiences of a tendency to maintain one state, difficulty 
finding the first step, lack of voluntary control and disconnection 
between intention and action115.

Behaviour activation: side effects of psychotropic medications 
including increased activity, impulsivity, insomnia or disinhibition 
without manic symptoms.

Callous–unemotional traits: a long-standing pattern characterized 
by low empathy, low guilt or remorse, shallow or deficient affect, 
and low concern about own actions and performances109.

Camouflage/camouflaging: strategies neurodivergent people 
use to model neurotypical behaviours, to minimize the visibility 
of differences, facilitate social connections and adaptation, and 
ameliorate fit into society143.
Catatonia: a syndrome of primarily psychomotor disturbances, 
characterized by multiple symptoms of decreased (for 
example, mutism, negativism or ambitendency), increased (for 
example, extreme hyperactivity or agitation for no reason with 
non-purposeful movements) or abnormal (for example, posturing, 
stereotypy, mannerism, echophenomena, verbigeration, catalepsy 
or waxy flexibility) psychomotor activities108.

Central sensitivity syndromes: a syndrome including chronic 
fatigue syndrome, fibromyalgia, irritable bowel syndrome, chronic 
headache and temporomandibular joint disorder272.

Double empathy problem: a bidirectional breakdown in the 
mutuality and communication of meaning between autistic and 
neurotypical individuals, caused by dispositional differences 
relating to experiences and representations of the social world140.

Impression management: a human tendency to foster favourable 
impressions of oneself in others during social interactions to 
achieve interpersonal or pragmatic goals143.

Meltdown: feelings of being entirely overwhelmed by information, 
senses, and social and emotional stress, extreme emotions, a lack of 
control and cumulative stress61,116.

Neurotype: a group of individuals whose neurodevelopment 
and information processing styles are sufficiently similar to be 
considered a type264.
Pathological/extreme demand avoidance: a behavioural profile 
characterized by (1) resisting and avoiding the ordinary demands 
of life, (2) using social strategies as part of avoidance (for example, 
distracting or giving excuses), (3) appearing sociable but lacking 
some understanding, (4) experiencing excessive mood swings and 
impulsivity, (5) appearing comfortable in role play and pretence, and 
(6) displaying ‘obsessive behaviour’ that is often focused on other 
people79; the nosology remains unresolved and heavily debated77–80.
Tripartite domains of oppositional defiant disorder: (1) angry and 
irritable symptoms, (2) argumentative and defiant behaviour, and (3) 
vindictiveness.
Universal design: stemming from architecture and then education, 
referring to strategies planned for diversity, designed to be 
accessible and engaging for as many people as possible.
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disabilities111. Catatonia in autistic individuals is often more gradual 
and characterized by early signs of increased motor–speech slowness, 
marked hesitation during movements alongside initiation difficul-
ties, reliance on others’ verbal or physical prompts, speech reduction 
and mutism, mental ‘freezing’ or being stuck in a loop, ‘shutdown’ 
in overwhelming situations, and agitation and self-injurious behav-
iours uninfluenced by external stimuli; classical catatonic symptoms 
(for example, waxy flexibility, posturing or stupor) are relatively 
rare31,112. Catatonia should be assessed for any autistic individual with  
marked deterioration in movement, speech and function from their 
personalized baseline110–112, especially on red flags that often got  
confounded with baseline neurodevelopmental characteristics:  
worsening of stereotypies, new-onset refusal to eat, new-onset or 
worsening incontinence, regression in daily living activities, onset or 
exacerbation of self-injurious behaviours, and purposeless agitation111.

Burnout, inertia, meltdown and shutdown
Autistic burnout (that is, intense mental–physical exhaustion, pre-
ceded by camouflaging autistic traits, interpersonal interactions, cog-
nitive overload, sensory environments and/or additional stressors 
or changes113,114), autistic inertia (that is, difficulty stopping, starting 
and changing tasks115), meltdown (that is, uncontrollable, explosive 
responses to overwhelming situations61,116) and shutdown (that is, with-
drawing from the surroundings, with emotional pain61) are increasingly 
recognized by autistic people61 (Box 6). Studies need to operationalize 
these experiences, understand their relations to established constructs 
(for example, depression, anxiety and stress responses), and investigate 
their short-term and long-term consequences (including possibilities 

leading to catatonia). Autistic people across ages have voiced that cor-
rectly understanding these states, addressing triggers, appreciating 
their personalized strategies to regain control, carefully using prompts 
and environmental scaffolding are helpful61,115.

Gender diversity and gender dysphoria
The co-existence of gender diversity and neurodivergence is increas-
ingly recognized, especially the increased autism diagnoses in trans 
and gender-diverse (TGD) populations117, and increased gender identity 
diversity in autistic individuals across ages118,119. Clinically, increased 
rates of gender dysphoria in autistic individuals120 and the unique 
gender-related experiences at this intersection121 highlight the needs of 
tailored gender care62,122. TGD youth often experience anxiety, depres-
sion, disordered eating and suicidality, which can be understood in a 
minority stress framework123. Autistic TGD youth experience multiply 
increased mental health challenges associated not only with stigmatiza-
tion but also executive function and social difficulties124,125, highlighting 
the need for personalized mental health support126.

Origins of mental health challenges
Alongside unique aetiological pathways for specific illnesses25,55,58,127, 
there are four overarching themes influencing autistic people’s mental 
health (Fig. 1).

Social–contextual determinants
The inequitable distribution of resources and opportunities results in 
social gradients that increase an individual’s mental health risks and cre-
ate barriers to care128. These social determinants span demographic (for 
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Fig. 1 | A framework to understand mental health challenges faced by autistic 
people. a, Key plausible contributors of mental health challenges in autistic 
people could be conceptualized into four themes, including shared biological 
predispositions (green), autism-related cognitive features (yellow), adverse life 
experiences (grey) and the broader social–contextual determinants (red).  
b, Plausible contributing (although neither sufficient nor necessary) mechanisms 
for mental health outcomes (blue circles (the most common outcomes) and 
ellipses (common outcomes)) are denoted by coloured solid arrows reflecting 
the four themes. The dotted black arrows indicate potential cascading effects 
on downstream mental health challenges following precedent conditions15,127. 

These relations are mostly speculative rather than definitive, as evidence in 
autistic people is still developing. Other neurodevelopmental conditions (NDCs) 
and physical health conditions (PHCs) (purple circles) commonly co-occur with 
autism and are important to consider in understanding autistic people’s mental 
health. Although research has been limited so far, resilience mechanisms that 
counteract, attenuate or modify the contributing risks and/or that interrupt the 
cascading effects should be a focus of future research. Such mechanisms could 
be leveraged as actionable processes for mental health promotion, prevention or 
intervention tailored to autistic people.
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example, ethnicity and gender), economic (for example, employment, 
food and housing security), neighbourhood (for example, the built 
environment), environmental event (for example, natural hazards) and 
socio-cultural domains (for example, education and discrimination)129. 
Autistic individuals and their families experience intersectional ineq-
uities, including disparities related to race–ethnicity130–132 and sexual 
and gender diversity133 in access to diagnosis, care and resources. For 
example, transition-age autistic youth in low-income households or 
who are racial–ethnic minorities are less likely to engage with transi-
tion planning, postsecondary education, competitive employment, 
independent living, social activities and health-care transition services 
than their racial–ethnic-majority and higher-income autistic peers134. 
Autistic people are particularly vulnerable to negative social determi-
nants. In the USA, households of autistic children, especially those with 
intellectual disabilities, are more likely to be food insecure than house-
holds of children without disabilities135. In the UK, less than one third of 
autistic adults are employed, lower than the average employment rates 
of all disabled people136. Autistic individuals might be over-represented 
in people experiencing homelessness137,138. Current systems of care 
often include legacy programmes that exclude some autistic people 
(for example, using an intelligence quotient cut-off for inclusion), lack 
integration (for example, across mental health, paediatric and autism 
services) or have sparse services (for example, in low-resource set-
tings)1, resulting in fragmented support and substantial access barriers 
for individuals and their families, especially when an autistic person 
enters adulthood.

Uniquely, in neurotypical-majority contexts, autistic people’s  
differences are often salient and viewed as impairments; they  
might receive well-meaning supports that can be potentially partly 
harmful139. Autistic people are also often misunderstood by non-autistic 
people, as explained by the double empathy problem140 (Box 6). Autistic  
people and their families often experience stigma141 and become 
increasingly isolated from society142. The pervasive expectation for 
autistic people to change aggravates their perceived pressure for 
impression management (Box 6), and for those who are able and 
willing to, such efforts can come with psychological tolls such as 
inauthenticity, identity confusion, anxiety and stress/burnout114, theo-
retically hindering mental health143. However, these contextual influ-
ences are not unmalleable. Non-autistic people’s attitudes towards 
autistic people are associated with their knowledge of autism and 
previous contacts with autistic people, highlighting the importance 
of better public knowledge of autism and high-quality collabora-
tive contacts144. Reasonable environmental adjustments to enhance 
person–environment fit improve autistic people’s functioning and 
reduce the overwhelming stress that they endure to accommodate 
neurotypical environments11.

Adverse life experiences
Adverse life events can serve distal (for example, adverse childhood 
experiences) and proximal (for example, bully victimization) causal 
roles for mental health challenges. In autistic children, exposure to 
family-level stressful life events predicted later internalizing symptoms 
in those with cognitive flexibility difficulties (but not those without such 
difficulties), whereas mental health problems did not predict future 
exposure to family-level stressful life events145. Bully victimization is 
causally linked to suicide risk in autistic youth34, especially when they 
experience multiple types of victimization and particularly teacher 
harassment146,147. Life experiences also serve mediating roles. Peer prob-
lems at ten years old partially mediate the longitudinal association 
between autistic children’s early-childhood irritability and adolescence 
depressive symptoms51. In the general population, longitudinal data 
show that bully victimization substantially mediates the associations 
between childhood autistic traits and adolescence psychotic-like expe-
riences148 and depression149. Negative life experiences partially explain 
autistic adults’ heightened anxiety and depression compared with 

non-autistic adults150. Studies on the causal roles of traumatic events in 
autistic people’s mental health are in their infancy25,151. Considering the 
well-established detrimental effects of developmental trauma in gen-
eral103 and autistic individuals’ vulnerability to traumatic experiences 
(for example, due to social naivete)101, autistic people are plausibly 
prone to experiencing the deleterious mental health consequences 
of traumatic events25. Inadequate medical and mental health care can 
further aggravate mental health challenges152,153.

Cognitive features
Autistic cognitive features might moderate (when one is exposed to 
contextual–experiential risks) and mediate mental health outcomes. 
These features intertwined, have complex developmental relations127 
and show large variability among autistic individuals154. In the pres-
ence of intellectual disabilities, cognitive limitations might hinder 
one’s coping with stressors, contributing to heightened mental health 
risks39,155. Intellectual abilities also significantly influence executive 
function and social cognition156. In autistic youth, executive function 
difficulty is the only cognitive feature that shows overarching negative 
impacts across psychiatric symptoms (especially anxiety) and func-
tional levels156,157. Specifically, reduced cognitive flexibility is strongly 
associated with increased internalizing (meta-analytic Pearson’s 
r = 0.39) and externalizing symptoms (r = 0.48) in autistic youth158. 
Cognitive flexibility also moderates the impact of family-level stress-
ful life events on autistic children’s mental health145. Mid-childhood 
executive function significantly mediates the associations between 
early-childhood autistic features and early-adolescence externalizing 
behaviour, academic functioning and adaptive functioning in autistic 
youth159. Executive function difficulty is also an important health-care 
barrier for autistic adults160.

Self/emotion regulation difficulties are associated with meltdown, 
self-injury, aggression, negative emotions, rumination, psychiatric 
diagnoses and poorer social outcomes in autistic individuals56,73. Some 
difficulties are associated with habitual strategies that are typically 
considered maladaptive (for example, negative rumination, suppres-
sion and avoidance) and less use of adaptive strategies (for exam-
ple, cognitive reappraisal, problem solving and acceptance)56. Self/
emotion regulation challenges can stem from autistic sensorimotor 
and cognitive features during stress coping73. The need for sameness 
shares early developmental origins with anxiety in autistic children 
and signposts future anxiety161. Such certainty-seeking can explain 
an autistic person’s experiences of being ‘stuck’ or ‘freezing’ in uncer-
tain situations162. Atypical fear conditioning, modulated by neurobiol-
ogy163, might underlie autistic people’s vulnerability to anxiety and 
traumatic events25. Sensory atypicality (especially hyper-responsivity) 
correlates with broad-range psychiatric symptoms164 and interacts with 
certainty-seeking, alexithymia, sleep and ADHD features to potentiate 
anxiety165,166, increasing vulnerability to depression156. Rumination 
might precipitate and maintain depression, especially when focusing 
on guilty feelings or self-criticism167.

Some autistic individuals’ difficulties with communication, social 
cognition, social coping and self-advocacy in neurotypical-majority 
situations put them at great risks of victimization24,168, chronic stress 
and consequently depression57, mediated by quality of social support 
and feelings of loneliness169. High social motivation, when juxtaposed 
with social-communication difficulties, might increase depression 
risks170. For autistic people who strive to fit in to the neurotypical major-
ity, the neurotype mismatch and taxing cognitive demands during 
social interactions potentiate distress143 (Box 6). Such chronic distress 
and trauma vulnerability, alongside acute stressful life events, not only 
could increase an autistic person’s risk for severe mental illnesses such 
as schizophrenia spectrum disorders (especially in the presence of 
genetic predispositions)171 but also might prompt self-medication via 
substances27, which further increases the vulnerability to substance 
use, mood and psychotic disorders.
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Shared genetic and early environmental predispositions
Many rare and common genetic variants exert downstream effects of 
multiply co-occurring neurodevelopmental and psychiatric conditions, 
in the context of polygenicity and phenotypic variability172. The somatic 
pleiotropy of autism-associated genetic variants increases co-occurring 
physical health challenges (for example, epilepsy, obesity, and endo-
crine, feeding and gastrointestinal problems) and downstream mental 
health impacts173. Neurodevelopmental conditions (including autism) 
and disruptive/impulse-control disorders have strong genetic overlap 
(family-based genetic correlation, 0.62)174. Rare variants can contrib-
ute to autism and co-occurring neurodevelopmental conditions fol-
lowed by severe mental illnesses later in life; examples include 22q11.2 
deletion, 7q11.23 duplication, 17p11.2 duplication, 3q29 deletion, and 
other autism-associated protein-truncating or missense variants  
on the co-occurrences of autism, intellectual disabilities and schizo-
phrenia58,172,175. Common variants show small-to-moderate positive 
genetic correlations between autism and ADHD as well as major depres-
sion, nicotine and cannabis use, schizophrenia, and bipolar disor-
ders176–178. Early environmental factors such as toxic chemical exposure, 
maternal immune activation and endocrinological alterations have 
broad neurodevelopmental impacts, leading to the co-occurrence 
of autism and other neurodevelopmental disabilities179,180, affecting 
later mental health. Prenatal and postnatal events, especially preterm 
birth, hypoxia at birth and fetal alcohol exposure, are associated with 
distinct patterns of co-occurrence of physical, neurodevelopmental 
and psychiatric conditions in autistic individuals, reflecting the mul-
tifinality of these exposures (and/or their genetic underpinnings)181. 
As an extreme example, extended early institutional deprivation 
results in the ‘quasi-autism’ childhood phenotype182, which is longi-
tudinally associated with heightened mental health problems across 
domains and functional difficulties in adulthood, independent of other 
deprivation-specific neurodevelopmental problems183.

Resilience to mental health challenges
Many autistic individuals demonstrate resilience and do not experience 
ill mental health184. In a Canadian autistic cohort, by ten years old, 36% 
of these individuals had minimal (T-score ≤ 50) internalizing symptoms, 
and 49% had minimal externalizing symptoms185; in a UK cohort, by 
13–17 years old, 29% did not meet criteria for any co-occurring DSM-5 
disorders49. Mechanisms for meaningful outcomes186 and mental 
health resilience in some autistic people might be leveraged to enhance 
other autistic people’s well-being184. Candidates awaiting investiga-
tion include ubiquitous individual-level (for example, self-efficacy) or 
socio-ecological (for example, close friends and effective schools) fac-
tors, as well as autistic strengths187 and autism-related socio-ecology188.

Support and intervention
A formulation that is developmentally oriented and considers the per-
son’s unique autistic background, intellectual and communication 
abilities, contextual–experiential determinants, and person–envi-
ronment fit is key to personalized support and advocacy for envi-
ronmental adjustments1,11 and will guide autism-informed mental 
health care189 (Boxes 4 and 5). Such a formulation is a space where a 
neurodivergence-informed paradigm190 can be harmonized with pre-
vailing clinical stances such as humanistic psychology9, the bioecologi-
cal model191 and the bio-psycho-social formulation10. To be meaningful 
and practical in addressing real-life needs, this formulation should be 
developed collaboratively between the clinician(s), the autistic person 
and relevant support individuals (for example, families). It should 
aim at improving quality of life, especially via reinforcing the autistic 
individual’s self-knowledge and self-determination192.

Attending to how the autistic background, alongside one’s intel-
lectual and communication abilities, modifies mental health presenta-
tions improves assessment and scaffolds an empathic understanding 
of the meanings and impacts of these difficulties (Boxes 4 and 5). What 

are perceived as increased irritability and labelled as ‘challenging/
problem behaviours’, as well as insomnia, should always flag attention 
to underlying physical health problems (often alongside communi-
cation difficulties), contextual changes and psychosocial stressors 
(even seemingly minor from a non-autistic person’s perspective), and 
conditioned behaviours shaped by the environment71,193. Addressing 
social-contextual determinants and implementing environmental 
adjustments reduce mental health strains in autistic people; examples 
include preventing bullying to reduce suicide risks34, incorporating 
family in cognitive behavioural therapy to cope with anxiety194 and 
pedagogy that follows universal design (Box 6) to help manage stress 
in educational settings195. Although clinical trials on context-focused 
approaches to improve autistic people’s mental health are still sparse, 
these approaches are conceptually congruent with adapted interven-
tions and practically feasible196.

Importantly, clinicians should also dedicate efforts to support-
ing families and loved ones of the autistic person (with consent and as 
developmentally and socio-culturally appropriate). Across the lifespan, 
the home is the immediate socio-ecological context that provides 
an important lever for mental health promotion11. Caregivers (for 
example, parents) of an autistic child, adolescent or dependent adult 
are often vulnerable to stigmatization141, parenting stress and mental 
health challenges, which tend to correlate with the autistic person’s 
mental health197–199. For autistic individuals in romantic relationships, 
their partners also navigate ways to support them200. Supporting fam-
ily/relationship well-being (for example, via mindfulness-based stress 
reduction, positive psychology, problem-solving or family-systems 
approaches) is a dynamic and iterative process11,201. It is nevertheless 
integral to reducing misunderstanding and strains in these relation-
ships, to shape a ‘secure base’ for an autistic person to grow and thrive.

Current clinical guidance
Mental health interventions for autistic people, pharmacological and 
non-pharmacological alike, should follow the best available evidence 
in the general population in the absence of evidence specific to autistic 
people202, particularly for treating severe mental illnesses such as schiz-
ophrenia203, bipolar disorders204 and major depressive disorder205,206. 
General preventative factors such as trusted social connections207 and 
therapeutic factors such as clinician’s empathic understanding, access 
to community, safety, self-care, sense of control, exercise, balanced 
nutrition and sleep hygiene83 all apply to autistic individuals. Tools 
designed to support autistic individuals’ physical and mental health  
literacy can facilitate awareness, communication and access to care 
(Supplementary Table 2). Personalization should consider one’s autistic, 
intellectual and communication characteristics and medical needs. For 
certain domains, there is emerging autism-specific guidance. Figure 2  
summarizes adaptation principles for psychotherapeutic approaches.

For ADHD symptoms, educational–behavioural support and 
environmental modification should be implemented first208, and if 
substantial impairments remain, medication treatment should fol-
low meta-analysis-guided recommendations: methylphenidate as 
the first choice, followed by second-line options among atomoxetine, 
alpha-2 agonists (guanfacine or clonidine) or amphetamine209. For 
sleep problems, besides improving sleep hygiene, prolonged-release 
melatonin alone or combined with cognitive behavioural therapy 
shows the strongest evidence of benefit210,211. For mood and anxiety 
symptoms, autism-informed adapted interventions196,212 result in mod-
erate reductions of anxiety in children (especially when incorporating 
family-based approaches) and small reductions of depressive symp-
toms in adults194; social skills interventions also result in small reduc-
tions of anxiety across ages and moderate reductions of depressive 
symptoms in children194. Mindfulness-based intervention might reduce 
anxiety and depression in autistic adults with mental health diagno-
ses202. Long-term effects of these interventions are still unclear, and 
most trials have high risks of bias202,213. Unfortunately, there is a lack of 
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adaptation for those with intellectual disabilities and a lack of inclusion 
of autistic young people with intellectual disabilities in clinical trials214. 
Although antidepressants are clinically used for anxiety, depression 
and OCD in autistic individuals, clinical trial findings are inconsist-
ent, and no clear group-level benefits have yet been observed215; if 
clinically indicated for an autistic person, prescribers should follow 
the principle of ‘start low, go slow’, and be mindful of behaviour activa-
tion adverse effects (Box 6) that might appear in autistic individuals216. 
Mood stabilizers, especially lithium, are recommended based on expert 
opinions as the first treatment options for manic/mixed episode and 
maintenance treatment for bipolar disorders in autistic individuals217.

For severe irritability and self/emotion regulation difficulties, 
when other contributors are ruled out and/or when clinically indi-
cated due to acuity and safety concerns, medications should be con-
sidered71. Aripiprazole and risperidone show the most consistent 
efficacy in reducing irritability and emotion dysregulation; clinical 
decision-making must consider short-term (for example, sedation and 
akathisia) and long-term (for example, weight gain and metabolic syn-
drome) adverse effects218,219. ADHD medications have similar benefits 
for reducing irritability and emotion dysregulation, although the evi-
dence base for this approach is smaller218. Even thinner evidence exists 
for N-acetylcysteine and clonidine, but they are reasonable options on 
the basis of preferred safety profile (the former) and long-standing 
clinical-use experiences (the latter)1,71,216.

For catatonia, treatment relies on a personalized causal for-
mulation (considering individual vulnerability–sensitivity and 
socio-ecological factors) to inform prevention of overload, the removal 

of potential medication causes (for example, dopamine antagonists), 
one-to-one support and prompts to keep the autistic person responsive 
and active (for example, by levering focused interests)112, and measured 
use of benzodiazepines (for example, lorazepam; despite established 
efficacy in neurotypical people, responses are inconsistent and less 
robust in autistic individuals) and electroconvulsive therapy220.

There are initial clinical recommendations to tailor gender care 
to autistic people who need it62,121,122. Autism-informed considera-
tions should be harmonized with the evolving transgender health-care 
guidelines221.

Ongoing developments
Systems-level efforts to integrate mental health and autism services 
and ensure smooth transitions across life stages are ongoing222–225. 
Autism-informed measurement-based care is developing226. 
Context-focused support for employment227, education195, peer envi-
ronment228,229 and family230 to optimize person–environment fit11 
might collaterally reduce mental health difficulties, because these 
approaches reduce contextual-experiential risks and reinforce resil-
ience184. There are ongoing efforts in adapting psychotherapeutic 
models to be neurodiversity-affirming231,232 and to better suit autistic 
people196,212,233, including modifying-integrating cognitive behavioural 
therapy, mindfulness, mind–body practice, and dialectical behaviour 
therapy components to address self/emotion regulation difficulties 
and modified acceptance and commitment therapy to reduce stress 
in autistic individuals without intellectual disabilities. Whether estab-
lished brain stimulation interventions (for example, electroconvulsive 
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Concrete, personalized ways to measure changes

Incorporating relaxation strategies throughout

Avoiding sensory overload

Tempering unrealistic expectations

Being explicit about rationales of experiments (for
example graded exposure and response prevention)

Consistent scheduling and agenda

Fewer people in group intervention

General principles

Provide explicit
psychoeducation about

autism and mental health

Engage and support 
parents, family and 

partners

Leverage strengths and 
positive attributes

Consider autistic features 
in formulating and 

developing intervention 
steps

Use universal design 
principles—be flexible

Link practice to life 
contexts and social 

network—be ecologically 
valid

Engage autistic people for 
intervention design

Specific adjustment approaches Autistic cognitive features

Intellectual abilities

Fig. 2 | Principles of adapted psychotherapeutic interventions for autistic 
people. Key adaptation principles used by current evidence-based, evidence-
informed or developing psychotherapeutic interventions for autistic people 
are summarized196,212,233,238,239. They are illustrated as general principles (left) 

and specific adjustment approaches (middle) that can be useful for addressing 
accessibility barriers associated with the unique cognitive features of autistic 
individuals (right).
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therapy and transcranial magnetic stimulation for mood disorders, 
schizophrenia, substance use disorders, PTSD and OCD234) and new 
avenues (for example, intravenous racemic ketamine for suicidality235 
or psychedelic therapy with psychological support for depression236) 
work similarly in autistic individuals remains to be robustly investi-
gated. Developing socio-culturally safe, trauma-informed, tailored and 
scalable mental health support for equity-deserving subpopulations 
is sorely needed, especially for those with extensive support needs1.

Concluding remarks
Tailored and empathic support for autistic people’s mental health 
requires a neurodivergence-informed, holistic approach that consid-
ers their lived experiences, unique socio-ecology, family/relationship 
well-being, and cognitive, neurodevelopmental and health back-
grounds. Just as the evidence in autism intervention science overall 
is still developing11,237, evidence for and ways to personalize effective 
mental health interventions remain to be accumulated. Mental health 
challenges should not be inevitable consequences of being autistic. 
We need more context-focused, resilience-reinforcing pre-emptive 
interventions to promote mental health and create societies where 
people across neurotypes can thrive.

References
1. Lord, C. et al. The Lancet Commission on the future of care and 

clinical research in autism. Lancet 399, 271–334 (2022).
2. Pukki, H. et al. Autistic perspectives on the future of clinical 

autism research. Autism Adulthood 4, 93–101 (2022).
3. Dwyer, P. The neurodiversity approach(es): what are they and 

what do they mean for researchers. Hum. Dev. 66, 73–92 (2022).
4. Kapp, S. K., Gillespie-Lynch, K., Sherman, L. E. & Hutman, T. 

Deficit, difference, or both? Autism and neurodiversity.  
Dev. Psychol. 49, 59–71 (2013).

5. Aftab, A. The neurodiversity paradigm in psychiatry: Robert 
Chapman, PhD. Psychiatric Times https://www.psychiatrictimes.
com/view/neurodiversity-paradigm-psychiatry (24 September 
2021).

6. Pellicano, E. & den Houting, J. Annual research review: shifting 
from ‘normal science’ to neurodiversity in autism science. J. Child 
Psychol. Psychiatry 63, 381–396 (2022).

7. McHugh, K., Martinez, R. M. & Alper, J. Optimizing Care Systems 
for People with Intellectual and Developmental Disabilities: 
Proceedings of a Workshop (National Academies Press, 2022).

8. Scher, M. S. A bio-social model during the first 1000 days 
optimizes healthcare for children with developmental disabilities. 
Biomedicines https://doi.org/10.3390/biomedicines10123290 
(2022).

9. Rogers, C. R. On Becoming a Person: A Therapist’s View of 
Psychotherapy (Houghton Mifflin Harcourt, 1995).

10. Engel, G. L. The clinical application of the biopsychosocial model. 
Am. J. Psychiatry 137, 535–544 (1980).

11. Lai, M. C., Anagnostou, E., Wiznitzer, M., Allison, C. & 
Baron-Cohen, S. Evidence-based support for autistic people 
across the lifespan: maximising potential, minimising barriers, 
and optimising the person–environment fit. Lancet Neurol. 19, 
434–451 (2020).

12. Hossain, M. M. et al. Prevalence of comorbid psychiatric disorders 
among people with autism spectrum disorder: an umbrella review 
of systematic reviews and meta-analyses. Psychiatry Res. 287, 
112922 (2020).

13. Lai, M. C. et al. Prevalence of co-occurring mental health 
diagnoses in the autism population: a systematic review and 
meta-analysis. Lancet Psychiatry 6, 819–829 (2019).

14. Mutluer, T. et al. Population-based psychiatric comorbidity in 
children and adolescents with autism spectrum disorder:  
a meta-analysis. Front. Psychiatry 13, 856208 (2022).

15. Yeh, T. C. et al. Longitudinal follow-up of subsequent psychiatric 
comorbidities among children and adolescents with autism 
spectrum disorder. J. Affect. Disord. 331, 245–250 (2023).

16. Rapoport, J., Chavez, A., Greenstein, D., Addington, A. & 
Gogtay, N. Autism spectrum disorders and childhood-onset 
schizophrenia: clinical and biological contributions to a relation 
revisited. J. Am. Acad. Child Adolesc. Psychiatry 48, 10–18 (2009).

17. Hsu, T. W. et al. Diagnostic progression to schizophrenia: a 
nationwide cohort study of 11,170 adolescents and young adults 
with autism spectrum disorder. Psychiatry Clin. Neurosci. 76, 
644–651 (2022).

18. Varcin, K. J. et al. Occurrence of psychosis and bipolar disorder 
in adults with autism: a systematic review and meta-analysis. 
Neurosci. Biobehav. Rev. 134, 104543 (2022).

19. Hollocks, M. J., Lerh, J. W., Magiati, I., Meiser-Stedman, R. & 
Brugha, T. S. Anxiety and depression in adults with autism 
spectrum disorder: a systematic review and meta-analysis. 
Psychol. Med. 49, 559–572 (2019).

20. Boltri, M. & Sapuppo, W. Anorexia nervosa and autism spectrum 
disorder: a systematic review. Psychiatry Res. 306, 114271 (2021).

21. Baraskewich, J., von Ranson, K. M., McCrimmon, A. & McMorris, C. 
A. Feeding and eating problems in children and adolescents with 
autism: a scoping review. Autism 25, 1505–1519 (2021).

22. Bourne, L., Mandy, W. & Bryant-Waugh, R. Avoidant/restrictive 
food intake disorder and severe food selectivity in children and 
young people with autism: a scoping review. Dev. Med. Child 
Neurol. 64, 691–700 (2022).

23. Carpita, B., Muti, D., Cremone, I. M., Fagiolini, A. & Dell’Osso, L. 
Eating disorders and autism spectrum: links and risks. CNS Spectr. 
27, 272–280 (2022).

24. Trundle, G., Jones, K. A., Ropar, D. & Egan, V. Prevalence of 
victimisation in autistic individuals: a systematic review and 
meta-analysis. Trauma Violence Abuse https://doi.org/10.1177/ 
15248380221093689 (2022).

25. Ng-Cordell, E., Wardell, V., Stewardson, C. & Kerns, C. M. Anxiety 
and trauma-related disorders in children on the autism spectrum. 
Curr. Psychiatry Rep. 24, 171–180 (2022).

26. Ressel, M. et al. Systematic review of risk and protective factors 
associated with substance use and abuse in individuals with 
autism spectrum disorders. Autism 24, 899–918 (2020).

27. Weir, E., Allison, C. & Baron-Cohen, S. Understanding 
the substance use of autistic adolescents and adults: a 
mixed-methods approach. Lancet Psychiatry 8, 673–685 (2021).

28. Haasbroek, H. & Morojele, N. A systematic literature review on the 
relationship between autism spectrum disorder and substance 
use among adults and adolescents. Rev. J. Autism Dev. Disord. 9, 
1–20 (2022).

29. Huang, J. S. et al. Risk of substance use disorder and its 
associations with comorbidities and psychotropic agents in 
patients with autism. JAMA Pediatr. 175, e205371 (2021).

30. Leslie, A. C. & O’Sullivan, M. The triad of childhood-onset 
schizophrenia, autism spectrum disorder, and catatonia: a case 
report. Schizophr. Bull. 49, 239–243 (2023).

31. Vaquerizo-Serrano, J., Salazar De Pablo, G., Singh, J. & Santosh, P. 
Catatonia in autism spectrum disorders: a systematic review and 
meta-analysis. Eur. Psychiatry 65, e4 (2021).

32. Blanchard, A., Chihuri, S., DiGuiseppi, C. G. & Li, G. Risk of 
self-harm in children and adults with autism spectrum disorder: 
a systematic review and meta-analysis. JAMA Netw. Open 4, 
e2130272 (2021).

33. Mournet, A. M., Wilkinson, E., Bal, V. H. & Kleiman, E. M.  
A systematic review of predictors of suicidal thoughts and 
behaviors among autistic adults: making the case for the role of 
social connection as a protective factor. Clin. Psychol. Rev. 99, 
102235 (2022).

http://www.nature.com/nathumbehav
https://www.psychiatrictimes.com/view/neurodiversity-paradigm-psychiatry
https://www.psychiatrictimes.com/view/neurodiversity-paradigm-psychiatry
https://doi.org/10.3390/biomedicines10123290
https://doi.org/10.1177/15248380221093689
https://doi.org/10.1177/15248380221093689


Nature Human Behaviour

Review article https://doi.org/10.1038/s41562-023-01718-2

34. O’Halloran, L., Coey, P. & Wilson, C. Suicidality in autistic youth: 
a systematic review and meta-analysis. Clin. Psychol. Rev. 93, 
102144 (2022).

35. Newell, V. et al. A systematic review and meta-analysis of 
suicidality in autistic and possibly autistic people without 
co-occurring intellectual disability. Mol. Autism 14, 12 (2023).

36. Martini, M. I. et al. Sex differences in mental health problems 
and psychiatric hospitalization in autistic young adults. JAMA 
Psychiatry 79, 1188–1198 (2022).

37. Malow, B. A., Qian, Y., Ames, J. L., Alexeeff, S. & Croen, L. A. Health 
conditions in autism: defining the trajectory from adolescence to 
early adulthood. Autism Res. 16, 1437–1449 (2023).

38. Flynn, S. et al. Measurement tools for mental health problems and 
mental well-being in people with severe or profound intellectual 
disabilities: a systematic review. Clin. Psychol. Rev. 57, 32–44 
(2017).

39. Flygare Wallén, E. et al. The prevalence of self-harm and mental 
disorders among individuals with intellectual disabilities. Nord. 
J. Psychiatry https://doi.org/10.1080/08039488.2023.2228292 
(2023).

40. Wolstencroft, J. et al. Mental health impact of autism on families 
of children with intellectual and developmental disabilities of 
genetic origin. JCPP Adv. 3, e12128 (2023).

41. Simonoff, E. et al. The persistence and stability of psychiatric 
problems in adolescents with autism spectrum disorders. J. Child 
Psychol. Psychiatry 54, 186–194 (2013).

42. Roestorf, A., Howlin, P. & Bowler, D. M. Ageing and autism: a 
longitudinal follow-up study of mental health and quality of life in 
autistic adults. Front. Psychol. 13, 741213 (2022).

43. Stringer, D. et al. Trajectories of emotional and behavioral 
problems from childhood to early adult life. Autism 24, 1011–1024 
(2020).

44. Woodman, A. C., Mailick, M. R. & Greenberg, J. S. Trajectories 
of internalizing and externalizing symptoms among adults with 
autism spectrum disorders. Dev. Psychopathol. 28, 565–581 
(2016).

45. McCauley, J. B., Elias, R. & Lord, C. Trajectories of co-occurring 
psychopathology symptoms in autism from late childhood to 
adulthood. Dev. Psychopathol. 32, 1287–1302 (2020).

46. Gray, K. et al. Trajectory of behavior and emotional problems in 
autism. Am. J. Intellect. Dev. Disabil. 117, 121–133 (2012).

47. Wright, N. et al. A longitudinal comparison of emotional, 
behavioral and attention problems in autistic and typically 
developing children. Psychol. Med. https://doi.org/10.1017/
S0033291723001599 (2023).

48. Gotham, K., Brunwasser, S. M. & Lord, C. Depressive and anxiety 
symptom trajectories from school age through young adulthood 
in samples with autism spectrum disorder and developmental 
delay. J. Am. Acad. Child Adolesc. Psychiatry 54, 369–376 e363 
(2015).

49. Hollocks, M. J. et al. Psychiatric conditions in autistic adolescents: 
longitudinal stability from childhood and associated risk factors. 
Eur. Child Adolesc. Psychiatry https://doi.org/10.1007/s00787-022-
02065-9 (2022).

50. Carter Leno, V. et al. Homotypic and heterotypic continuity in 
psychiatric symptoms from childhood to adolescence in autistic 
youth. J. Am. Acad. Child Adolesc. Psychiatry 61, 1445–1454 
(2022).

51. Carter Leno, V. et al. Longitudinal associations between early 
childhood irritability and adolescent depression symptoms 
in autistic children are mediated by peer relationships but 
not educational engagement. Dev. Psychopathol. https://doi.
org/10.1017/S0954579422001316 (2023).

52. Forbes, G. et al. How do autistic people fare in adult life and can 
we predict it from childhood? Autism Res. 16, 458–473 (2023).

53. Gentles, S. J. et al. Trajectory research in children with an autism  
diagnosis: a scoping review. Autism https://doi.org/10.1177/ 
13623613231170280 (2023).

54. Scahill, L. & Challa, S. A. in Psychiatric Symptoms and 
Comorbidities in Autism Spectrum Disorder (eds Mazzone, L. & 
Vitiello, B.) 39–50 (Springer International, 2016).

55. Bedford, S. A., Hunsche, M. C. & Kerns, C. M. Co-occurrence, 
assessment and treatment of obsessive compulsive disorder 
in children and adults with autism spectrum disorder. Curr. 
Psychiatry Rep. 22, 53 (2020).

56. Cai, R. Y., Richdale, A. L., Uljarevic, M., Dissanayake, C. &  
Samson, A. C. Emotion regulation in autism spectrum disorder: 
where we are and where we need to go. Autism Res. 11, 962–978 
(2018).

57. Oakley, B., Loth, E. & Murphy, D. G. Autism and mood disorders. 
Int. Rev. Psychiatry 33, 280–299 (2021).

58. Jutla, A., Foss-Feig, J. & Veenstra-VanderWeele, J. Autism 
spectrum disorder and schizophrenia: an updated conceptual 
review. Autism Res. 15, 384–412 (2022).

59. Dunalska, A., Rzeszutek, M., Debowska, Z. & Brynska, A. 
Comorbidity of bipolar disorder and autism spectrum disorder—
review paper. Psychiatr. Pol. 55, 1421–1431 (2021).

60. Schreck, K. A. & Richdale, A. L. Sleep problems, behavior, and 
psychopathology in autism: inter-relationships across the 
lifespan. Curr. Opin. Psychol. 34, 105–111 (2020).

61. Phung, J., Penner, M., Pirlot, C. & Welch, C. What I wish  
you knew: insights on burnout, inertia, meltdown, and  
shutdown from autistic youth. Front. Psychol. 12, 741421  
(2021).

62. Strang, J. F. et al. Common intersection of autism and gender 
diversity in youth: clinical perspectives and practices. Child 
Adolesc. Psychiatric Clin. N. Am. https://doi.org/10.1016/j.
chc.2023.06.001 (2023).

63. Kerns, C. M., Renno, P., Kendall, P. C., Wood, J. J. & Storch, E. 
A. Anxiety disorders interview schedule—autism addendum: 
reliability and validity in children with autism spectrum disorder.  
J. Clin. Child Adolesc. Psychol. 46, 88–100 (2017).

64. Scahill, L. et al. Development of the parent-rated anxiety scale for 
youth with autism spectrum disorder. J. Am. Acad. Child Adolesc. 
Psychiatry 58, 887–896 e882 (2019).

65. Rodgers, J. et al. Development of the anxiety scale for children 
with autism spectrum disorder (ASC-ASD). Autism Res. 9, 
1205–1215 (2016).

66. Rodgers, J. et al. Development and initial evaluation of the 
Anxiety Scale for Autism—Adults. Autism Adulthood 2, 24–33 
(2020).

67. Huggins, C. F., Donnan, G., Cameron, I. M. & Williams, J. H. 
Emotional self-awareness in autism: a meta-analysis of group 
differences and developmental effects. Autism 25, 307–321 
(2021).

68. Williams, Z. J. et al. Characterizing interoceptive differences in 
autism: a systematic review and meta-analysis of case–control 
studies. J. Autism Dev. Disord. 53, 947–962 (2023).

69. Kapp, S. K. et al. ‘People should be allowed to do what they like’: 
autistic adults’ views and experiences of stimming. Autism 23, 
1782–1792 (2019).

70. Pazuniak, M. & Pekrul, S. R. Obsessive-compulsive disorder in 
autism spectrum disorder across the lifespan. Psychiatr. Clin. N. 
Am. 43, 745–758 (2020).

71. McGuire, K. et al. Irritability and problem behavior in autism 
spectrum disorder: a practice pathway for pediatric primary care. 
Pediatrics 137, S136–S148 (2016).

72. Steenfeldt-Kristensen, C., Jones, C. A. & Richards, C. The 
prevalence of self-injurious behaviour in autism: a meta-analytic 
study. J. Autism Dev. Disord. 50, 3857–3873 (2020).

http://www.nature.com/nathumbehav
https://doi.org/10.1080/08039488.2023.2228292
https://doi.org/10.1017/S0033291723001599
https://doi.org/10.1017/S0033291723001599
https://doi.org/10.1007/s00787-022-02065-9
https://doi.org/10.1007/s00787-022-02065-9
https://doi.org/10.1017/S0954579422001316
https://doi.org/10.1017/S0954579422001316
https://doi.org/10.1177/13623613231170280
https://doi.org/10.1177/13623613231170280
https://doi.org/10.1016/j.chc.2023.06.001
https://doi.org/10.1016/j.chc.2023.06.001


Nature Human Behaviour

Review article https://doi.org/10.1038/s41562-023-01718-2

73. Nuske, H. J. et al. Systematic review: emotion dysregulation and 
challenging behavior interventions for children and adolescents 
on the autism spectrum with graded key evidence-based strategy 
recommendations. Eur. Child Adolesc. Psychiatry, https://doi.org/ 
10.1007/s00787-023-02298-2 (2023).

74. Carter Leno, V. et al. Associations between emotion recognition 
and autistic and callous-unemotional traits: differential effects of 
cueing to the eyes. J. Child Psychol. Psychiatry 64, 787–796 (2023).

75. Carter Leno, V. et al. Callous-unemotional traits in youth with 
autism spectrum disorder (ASD): replication of prevalence 
estimates and associations with gaze patterns when viewing 
fearful faces. Dev. Psychopathol. 33, 1220–1228 (2021).

76. Mandy, W., Roughan, L. & Skuse, D. Three dimensions of 
oppositionality in autism spectrum disorder. J. Abnorm. Child 
Psychol. 42, 291–300 (2014).

77. Woods, R. in The Routledge International Handbook of Critical 
Autism Studies (eds Milton, D. & Ryan, S.) 56–75 (Routledge, 2023).

78. Kildahl, A. N. et al. Pathological demand avoidance in children 
and adolescents: a systematic review. Autism 25, 2162–2176 
(2021).

79. Green, J. et al. Pathological demand avoidance: symptoms but 
not a syndrome. Lancet Child Adolesc. Health 2, 455–464 (2018).

80. O’Nions, E., Happé, F., Viding, E., Gould, J. & Noens, I. Demand 
avoidance is not necessarily defiance. Lancet Child Adolesc. 
Health 2, e14 (2018).

81. Rai, D. et al. Association between autism spectrum disorders 
with or without intellectual disability and depression in young 
adulthood. JAMA Netw. Open 1, e181465 (2018).

82. Pezzimenti, F., Han, G. T., Vasa, R. A. & Gotham, K. Depression in 
youth with autism spectrum disorder. Child Adolesc. Psychiatr. 
Clin. N. Am. 28, 397–409 (2019).

83. Ameis, S. H. et al. Depression in Autism: A Youth to Youth Guide 
on Coping and Getting Help (Cundill Centre for Child and Youth 
Depression, Centre for Addiction and Mental Health, 2022).

84. Montazeri, F., de Bildt, A., Dekker, V. & Anderson, G. M. Network 
analysis of behaviors in the depression and autism realms: 
inter-relationships and clinical implications. J. Autism Dev. Disord. 
50, 1580–1595 (2020).

85. Cassidy, S. A., Bradley, L., Bowen, E., Wigham, S. & Rodgers, J. 
Measurement properties of tools used to assess depression in 
adults with and without autism spectrum conditions: a systematic 
review. Autism Res. 11, 738–754 (2018).

86. Pilunthanakul, T. et al. Validity of the patient health questionnaire 
9-item in autistic youths: a pilot study. BMC Psychiatry 21, 564 
(2021).

87. Kiyono, T. et al. The prevalence of psychotic experiences in autism 
spectrum disorder and autistic traits: a systematic review and 
meta-analysis. Schizophr. Bull. Open 1, sgaa046 (2020).

88. Larson, F. V. et al. Psychosis in autism: comparison of the features 
of both conditions in a dually affected cohort. Br. J. Psychiatry 210, 
269–275 (2017).

89. Bakken, T. L. et al. Schizophrenia in autistic people with intellec-
tual disabilities: symptom manifestations and identification.  
J. Appl. Res. Intellect. Disabil. 36, 1076–1091 (2023).

90. Ghaziuddin, M. & Ghaziuddin, N. Bipolar disorder and psychosis in 
autism. Psychiatr. Clin. N. Am. 44, 1–9 (2021).

91. Lai, M. C. & Baron-Cohen, S. Identifying the lost generation of 
adults with autism spectrum conditions. Lancet Psychiatry 2, 
1013–1027 (2015).

92. Foss-Feig, J. H. et al. Clinical profiles and conversion rates among 
young individuals with autism spectrum disorder who present 
to clinical high risk for psychosis services. J. Am. Acad. Child 
Adolesc. Psychiatry 58, 582–588 (2019).

93. Vannucchi, G. et al. Bipolar disorder in adults with Asperger’s 
syndrome: a systematic review. J. Affect. Disord. 168, 151–160 (2014).

94. Borue, X. et al. Longitudinal course of bipolar disorder in youth 
with high-functioning autism spectrum disorder. J. Am. Acad. 
Child Adolesc. Psychiatry 55, 1064–1072 e1066 (2016).

95. Chen, X. et al. Characteristics of sleep architecture in autism 
spectrum disorders: a meta-analysis based on polysomnographic 
research. Psychiatry Res. 296, 113677 (2021).

96. Han, G. T. et al. Associations between sleep problems 
and domains relevant to daytime functioning and clinical 
symptomatology in autism: a meta-analysis. Autism Res. 15, 
1249–1260 (2022).

97. Hoover, D. W. & Kaufman, J. Adverse childhood experiences in 
children with autism spectrum disorder. Curr. Opin. Psychiatry 31, 
128–132 (2018).

98. McDonnell, C. G. et al. Child maltreatment in autism 
spectrum disorder and intellectual disability: results from 
a population-based sample. J. Child Psychol. Psychiatry 60, 
576–584 (2019).

99. Rumball, F., Happé, F. & Grey, N. Experience of trauma and PTSD 
symptoms in autistic adults: risk of PTSD development following 
DSM-5 and non-DSM-5 traumatic life events. Autism Res. 13, 
2122–2132 (2020).

100. Reuben, K. E., Self-Brown, S. & Vinoski Thomas, E. PTSD in autistic 
adults: correlates of meeting DSM-5 criteria and predictors of 
professional diagnosis. Psychol. Trauma https://doi.org/10.1037/
tra0001365 (2022).

101. Haruvi-Lamdan, N., Horesh, D., Zohar, S., Kraus, M. & Golan, O. 
Autism spectrum disorder and post-traumatic stress disorder: an 
unexplored co-occurrence of conditions. Autism 24, 884–898 
(2020).

102. Kõlves, K., Fitzgerald, C., Nordentoft, M., Wood, S. J. & Erlangsen, 
A. Assessment of suicidal behaviors among individuals with 
autism spectrum disorder in Denmark. JAMA Netw. Open 4, 
e2033565 (2021).

103. Morelli, N. M. & Villodas, M. T. A systematic review of the validity, 
reliability, and clinical utility of developmental trauma disorder 
(DTD) symptom criteria. Clin. Child Fam. Psychol. Rev. 25, 376–394 
(2022).

104. Maercker, A. et al. Complex post-traumatic stress disorder. Lancet 
400, 60–72 (2022).

105. Roux, A. M., Tao, S., Marcus, S., Lushin, V. & Shea, L. L. A national 
profile of substance use disorder among Medicaid enrollees on 
the autism spectrum or with intellectual disability. Disabil. Health 
J. 15, 101289 (2022).

106. Butwicka, A. et al. Increased risk for substance use-related 
problems in autism spectrum disorders: a population-based 
cohort study. J. Autism Dev. Disord. 47, 80–89 (2017).

107. Lai, M. C. et al. Self-harm events and suicide deaths among 
autistic individuals in Ontario, Canada. JAMA Netw. Open 6, 
e2327415 (2023).

108. International Classification of Diseases, Eleventh Revision (ICD-11) 
(World Health Organization, 2019/2021).

109. Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition, 
Text Revision (DSM-5-TR™) (American Psychiatric Association, 2022).

110. Ghaziuddin, N., Andersen, L. & Ghaziuddin, M. Catatonia in 
patients with autism spectrum disorder. Psychiatr. Clin. N. Am. 44, 
11–22 (2021).

111. Hauptman, A. J. et al. Catatonia in neurodevelopmental disorders: 
assessing catatonic deterioration from baseline. Lancet Psychiatry 
10, 228–234 (2023).

112. Shah, A. in A Clinician’s Guide to Mental Health Conditions 
in Adults with Autism Spectrum Disorders: Assessment and 
Interventions (eds Chaplin, E. et al.) 186–198 (Jessica Kingsley, 
2020).

113. Arnold, S. R. et al. Confirming the nature of autistic burnout. 
Autism https://doi.org/10.1177/13623613221147410 (2023).

http://www.nature.com/nathumbehav
https://doi.org/10.1007/s00787-023-02298-2
https://doi.org/10.1007/s00787-023-02298-2
https://doi.org/10.1037/tra0001365
https://doi.org/10.1037/tra0001365
https://doi.org/10.1177/13623613221147410


Nature Human Behaviour

Review article https://doi.org/10.1038/s41562-023-01718-2

114. Higgins, J. M., Arnold, S. R., Weise, J., Pellicano, E. & Trollor, J. N. 
Defining autistic burnout through experts by lived experience: 
grounded Delphi method investigating #AutisticBurnout. Autism 
25, 2356–2369 (2021).

115. Buckle, K. L., Leadbitter, K., Poliakoff, E. & Gowen, E. “No way out 
except from external intervention”: first-hand accounts of autistic 
inertia. Front. Psychol. 12, 631596 (2021).

116. Lewis, L. F. & Stevens, K. The lived experience of meltdowns for 
autistic adults. Autism 27, 1817–1825 (2023).

117. Kallitsounaki, A. & Williams, D. M. Autism spectrum disorder and 
gender dysphoria/incongruence. a systematic literature review 
and meta-analysis. J. Autism Dev. Disord. 53, 3103–3117 (2023).

118. Corbett, B. A. et al. Greater gender diversity among autistic children 
by self-report and parent-report. Autism 27, 158–172 (2023).

119. Dewinter, J., De Graaf, H. & Begeer, S. Sexual orientation, gender 
identity, and romantic relationships in adolescents and adults 
with autism spectrum disorder. J. Autism Dev. Disord. 47,  
2927–2934 (2017).

120. Hisle-Gorman, E. et al. Gender dysphoria in children with autism 
spectrum disorder. LGBT Health 6, 95–100 (2019).

121. Cooper, K., Mandy, W., Butler, C. & Russell, A. Phenomenology 
of gender dysphoria in autism: a multiperspective qualitative 
analysis. J. Child Psychol. Psychiatry 64, 265–276 (2023).

122. Strang, J. F. et al. Initial clinical guidelines for co-occurring autism 
spectrum disorder and gender dysphoria or incongruence in 
adolescents. J. Clin. Child Adolesc. Psychol. 47, 105–115 (2018).

123. Wittlin, N. M., Kuper, L. E. & Olson, K. R. Mental health of 
transgender and gender diverse youth. Annu. Rev. Clin. Psychol. 
19, 207–232 (2023).

124. Strang, J. F. et al. In addition to stigma: cognitive and 
autism-related predictors of mental health in transgender 
adolescents. J. Clin. Child Adolesc. Psychol. 52, 212–229 (2023).

125. Chang, J. C., Lai, M. C., Tai, Y. M. & Gau, S. S. Mental health 
correlates and potential childhood predictors for the wish to be 
of the opposite sex in young autistic adults. Autism 26, 146–159 
(2022).

126. Genovese, A. C., Singh, S. C., Casubhoy, I. & Hellings, J. A. Gender 
diverse autistic young adults: a mental health perspective.  
Arch. Sex. Behav. 52, 1339–1343 (2023).

127. Thapar, A., Livingston, L. A., Eyre, O. & Riglin, L. Practitioner 
review: attention-deficit hyperactivity disorder and autism 
spectrum disorder—the importance of depression. J. Child 
Psychol. Psychiatry 64, 4–15 (2023).

128. Alegría, M., NeMoyer, A., Falgas Bague, I., Wang, Y. & Alvarez, K. 
Social determinants of mental health: where we are and where we 
need to go. Curr. Psychiatry Rep. 20, 95 (2018).

129. Lund, C. et al. Social determinants of mental disorders and the 
Sustainable Development Goals: a systematic review of reviews. 
Lancet Psychiatry 5, 357–369 (2018).

130. Brasher, S., Stapel-Wax, J. L. & Muirhead, L. Racial and ethnic 
disparities in autism spectrum disorder: implications for care. 
Nurs. Clin. N. Am. 57, 489–499 (2022).

131. Liu, B. M. et al. Racial and ethnic disparities in geographic access 
to autism resources across the US. JAMA Netw. Open 6, e2251182 
(2023).

132. Roman-Urrestarazu, A. et al. Association of race/ethnicity and 
social disadvantage with autism prevalence in 7 million school 
children in England. JAMA Pediatr. 175, e210054 (2021).

133. Wallisch, A. et al. Health care disparities among autistic LGBTQ+ 
people. Autism Adulthood 5, 165–174 (2023).

134. Eilenberg, J. S., Paff, M., Harrison, A. J. & Long, K. A. Disparities 
based on race, ethnicity, and socioeconomic status over the 
transition to adulthood among adolescents and young adults on 
the autism spectrum: a systematic review. Curr. Psychiatry Rep. 21, 
32 (2019).

135. Karpur, A., Vasudevan, V., Lello, A., Frazier, T. W. & Shih, A. Food 
insecurity in the households of children with autism spectrum 
disorders and intellectual disabilities in the United States: analysis 
of the National Survey of Children’s Health Data 2016–2018. 
Autism 25, 2400–2411 (2021).

136. Sparkes, I., Riley, E., Cook, B. & Machuel, P. Outcomes for Disabled 
People in the UK: 2021 (Office for National Statistics, 2022).

137. Churchard, A., Ryder, M., Greenhill, A. & Mandy, W. The 
prevalence of autistic traits in a homeless population. Autism 23, 
665–676 (2019).

138. Boilson, A. M., Churchard, A., Connolly, M., Casey, B. &  
Sweeney, M. R. Screening for autism spectrum condition through 
inner city homeless services in the Republic of Ireland. J. Autism 
Dev. Disord. https://doi.org/10.1007/s10803-022-05669-x  
(2022).

139. Bottema-Beutel, K., Park, H. & Kim, S. Y. Commentary on social 
skills training curricula for individuals with ASD: social interaction, 
authenticity, and stigma. J. Autism Dev. Disord. 48, 953–964 
(2018).

140. Milton, D. On the ontological status of autism: the ‘double 
empathy problem’. Disabil. Soc. 27, 883–887 (2012).

141. Turnock, A., Langley, K. & Jones, C. R. G. Understanding stigma 
in autism: a narrative review and theoretical model. Autism 
Adulthood 4, 76–91 (2022).

142. Mitchell, P., Sheppard, E. & Cassidy, S. Autism and the double 
empathy problem: implications for development and mental 
health. Br. J. Dev. Psychol. 39, 1–18 (2021).

143. Ai, W., Cunningham, W. A. & Lai, M. C. Reconsidering autistic 
‘camouflaging’ as transactional impression management. Trends 
Cogn. Sci. 26, 631–645 (2022).

144. Kim, S. Y., Song, D. Y., Bottema-Beutel, K., Gillespie-Lynch, K. & 
Cage, E. A systematic review and meta-analysis of associations 
between primarily non-autistic people’s characteristics and 
attitudes toward autistic people. Autism Res. 16, 441–457  
(2023).

145. Carter Leno, V. et al. Exposure to family stressful life events in 
autistic children: longitudinal associations with mental health and 
the moderating role of cognitive flexibility. Autism 26, 1656–1667 
(2022).

146. Liu, T. L. et al. Multiple types of harassment victimization in 
adolescents with autism spectrum disorder: related factors and 
effects on mental health problems. J. Formos. Med. Assoc. 121, 
2161–2171 (2022).

147. Lin, P. C., Peng, L. Y., Hsiao, R. C., Chou, W. J. & Yen, C. F. Teacher 
harassment victimization in adolescents with high-functioning 
autism spectrum disorder: related factors and its relationships 
with emotional problems. Int. J. Environ. Res. Public Health 17, 
4057 (2020).

148. Stanyon, D. et al. The role of bullying victimization in the pathway 
between autistic traits and psychotic experiences in adolescence: 
data from the Tokyo Teen Cohort study. Schizophr. Res. 239, 
111–115 (2022).

149. Rai, D. et al. Association of autistic traits with depression from 
childhood to age 18 years. JAMA Psychiatry 75, 835–843 (2018).

150. Griffiths, S. et al. The Vulnerability Experiences Quotient (VEQ): a 
study of vulnerability, mental health and life satisfaction in autistic 
adults. Autism Res. 12, 1516–1528 (2019).

151. Stack, A. & Lucyshyn, J. Autism spectrum disorder and the 
experience of traumatic events: review of the current literature 
to inform modifications to a treatment model for children with 
autism. J. Autism Dev. Disord. 49, 1613–1625 (2019).

152. Brede, J. et al. “We have to try to find a way, a clinical bridge”—
autistic adults’ experience of accessing and receiving support 
for mental health difficulties: a systematic review and thematic 
meta-synthesis. Clin. Psychol. Rev. 93, 102131 (2022).

http://www.nature.com/nathumbehav
https://doi.org/10.1007/s10803-022-05669-x


Nature Human Behaviour

Review article https://doi.org/10.1038/s41562-023-01718-2

153. Badgett, N. M., Sadikova, E., Menezes, M. & Mazurek, M. O. 
Emergency department utilization among youth with autism 
spectrum disorder: exploring the role of preventive care, medical 
home, and mental health access. J. Autism Dev. Disord. 53, 
2274–2282 (2023).

154. Torenvliet, C., Groenman, A. P., Radhoe, T. A., Agelink van 
Rentergem, J. A. & Geurts, H. M. One size does not fit all: an 
individualized approach to understand heterogeneous cognitive 
performance in autistic adults. Autism Res. 16, 734–744 (2023).

155. Roy, M., Retzer, A. & Sikabofori, T. Personality development and 
intellectual disability. Curr. Opin. Psychiatry 28, 35–39 (2015).

156. Hollocks, M. J. et al. The association between social cognition and 
executive functioning and symptoms of anxiety and depression 
in adolescents with autism spectrum disorders. Autism Res. 7, 
216–228 (2014).

157. Wong, O. W. H. et al. Executive function as a generalized 
determinant of psychopathology and functional outcome in 
school-aged autism spectrum disorder: a case-control study. 
Psychol. Med. https://doi.org/10.1017/S0033291722001787 (2022).

158. Lei, J. et al. Examining the relationship between cognitive 
inflexibility and internalizing and externalizing symptoms in 
autistic children and adolescents: a systematic review and 
meta-analysis. Autism Res. 15, 2265–2295 (2022).

159. Ameis, S. H. et al. Middle-childhood executive functioning 
mediates associations between early-childhood autism 
symptoms and adolescent mental health, academic and 
functional outcomes in autistic children. J. Child Psychol. 
Psychiatry 63, 553–562 (2022).

160. Mason, D. et al. A systematic review of what barriers and 
facilitators prevent and enable physical healthcare services 
access for autistic adults. J. Autism Dev. Disord. 49, 3387–3400 
(2019).

161. Baribeau, D. A. et al. Developmental cascades between insistence 
on sameness behaviour and anxiety symptoms in autism 
spectrum disorder. Eur. Child Adolesc. Psychiatry https://doi.
org/10.1007/s00787-022-02049-9 (2022).

162. Stark, E., Stacey, J., Mandy, W., Kringelbach, M. L. & Happé, F. 
Autistic cognition: charting routes to anxiety. Trends Cogn. Sci. 
25, 571–581 (2021).

163. Hessl, D. et al. Fear potentiated startle in children with autism 
spectrum disorder: association with anxiety symptoms and 
amygdala volume. Autism Res. 14, 450–463 (2021).

164. Williams, Z. J. et al. Examining the latent structure and correlates 
of sensory reactivity in autism: a multi-site integrative data 
analysis by the Autism Sensory Research Consortium. Mol. Autism 
14, 31 (2023).

165. South, M. & Rodgers, J. Sensory, emotional and cognitive 
contributions to anxiety in autism spectrum disorders. Front. 
Hum. Neurosci. 11, 20 (2017).

166. Vasa, R. A., Keefer, A., McDonald, R. G., Hunsche, M. C. & Kerns, 
C. M. A scoping review of anxiety in young children with autism 
spectrum disorder. Autism Res. 13, 2038–2057 (2020).

167. Williams, Z. J., McKenney, E. E. & Gotham, K. O. Investigating the 
structure of trait rumination in autistic adults: a network analysis. 
Autism 25, 2048–2063 (2021).

168. Park, I. et al. Prevalence of and factors associated with 
school bullying in students with autism spectrum disorder: a 
cross-cultural meta-analysis. Yonsei Med. J. 61, 909–922 (2020).

169. Hedley, D., Uljarevic, M., Foley, K. R., Richdale, A. & Trollor, J. 
Risk and protective factors underlying depression and suicidal 
ideation in autism spectrum disorder. Depress. Anxiety 35, 
648–657 (2018).

170. Smith, I. C. & White, S. W. Socio-emotional determinants of depres-
sive symptoms in adolescents and adults with autism spectrum 
disorder: a systematic review. Autism 24, 995–1010 (2020).

171. McCutcheon, R. A., Reis Marques, T. & Howes, O. D. 
Schizophrenia—an overview. JAMA Psychiatry 77, 201–210 (2020).

172. Jacquemont, S. et al. Genes to Mental Health (G2MH): a 
framework to map the combined effects of rare and common 
variants on dimensions of cognition and psychopathology. Am. J. 
Psychiatry 179, 189–203 (2022).

173. Vorstman, J. A. S. et al. Autism genetics: opportunities and challenges 
for clinical translation. Nat. Rev. Genet. 18, 362–376 (2017).

174. Gidziela, A. et al. A meta-analysis of genetic effects associated 
with neurodevelopmental disorders and co-occurring conditions. 
Nat. Hum. Behav. 7, 642–656 (2023).

175. Fu, J. M. et al. Rare coding variation provides insight into the 
genetic architecture and phenotypic context of autism. Nat. 
Genet. 54, 1320–1331 (2022).

176. Abdellaoui, A. & Verweij, K. J. H. Dissecting polygenic signals from 
genome-wide association studies on human behaviour. Nat. Hum. 
Behav. 5, 686–694 (2021).

177. Grove, J. et al. Identification of common genetic risk variants for 
autism spectrum disorder. Nat. Genet. 51, 431–444 (2019).

178. Niarchou, M., Miller-Fleming, T., Malow, B. A. & Davis, L. K. The 
physical and psychiatric health conditions related to autism 
genetic scores, across genetic ancestries, sexes and age-groups 
in electronic health records. J. Neurodev. Disord. 15, 18 (2023).

179. Han, V. X., Patel, S., Jones, H. F. & Dale, R. C. Maternal immune 
activation and neuroinflammation in human neurodevelopmental 
disorders. Nat. Rev. Neurol. 17, 564–579 (2021).

180. Doi, M., Usui, N. & Shimada, S. Prenatal environment and 
neurodevelopmental disorders. Front. Endocrinol. (Lausanne) 13, 
860110 (2022).

181. Khachadourian, V. et al. Comorbidities in autism spectrum 
disorder and their etiologies. Transl. Psychiatry 13, 71 (2023).

182. Rutter, M. et al. Quasi-autistic patterns following severe early 
global privation: English and Romanian Adoptees (ERA) Study 
Team. J. Child Psychol. Psychiatry 40, 537–549 (1999).

183. Rodriguez-Perez, M. et al. The adult outcome of childhood 
quasi-autism arising following extreme institutional deprivation. J. 
Child Psychol. Psychiatry https://doi.org/10.1111/jcpp.13767 (2023).

184. Lai, M. C. & Szatmari, P. Resilience in autism: research and 
practice prospects. Autism 23, 539–541 (2019).

185. Szatmari, P. et al. Association of child and family attributes with 
outcomes in children with autism. JAMA Netw. Open 4, e212530 
(2021).

186. Bernhardt, J. B. et al. Meaning in measurement: evaluating young 
autistic adults’ active engagement and expressed interest in 
quality-of-life goals. Autism Adulthood 2, 227–242 (2020).

187. Taylor, E. C., Livingston, L. A., Clutterbuck, R. A., Callan, M. J. & 
Shah, P. Psychological strengths and well-being: strengths use 
predicts quality of life, well-being and mental health in autism. 
Autism 27, 1826–1839 (2023).

188. Anderson, K. A., Roux, A. M., Kuo, A. & Shattuck, P. T. Social–
ecological correlates in adult autism outcome studies: a scoping 
review. Pediatrics 141, S306–S317 (2018).

189. Doherty, M., McCowan, S. & Shaw, S. C. Autistic SPACE: a novel 
framework for meeting the needs of autistic people in healthcare 
settings. Br. J. Hosp. Med. (Lond.) 84, 1–9 (2023).

190. Chapman, R. & Botha, M. Neurodivergence-informed therapy. 
Dev. Med. Child Neurol. 65, 310–317 (2023).

191. Bronfenbrenner, U. & Morris, P. A. in Handbook of Child 
Psychology: Theoretical Models of Human Development 6th edn 
(eds Lerner, R. M. & Damon, W.) 793–828 (John Wiley & Sons, 
2006).

192. White, S. W. et al. Promoting quality of life: suggestions for  
mental health care providers working with young autistic  
adults. Autism Adulthood https://doi.org/10.1089/aut.2022.0106 
(2023).

http://www.nature.com/nathumbehav
https://doi.org/10.1017/S0033291722001787
https://doi.org/10.1007/s00787-022-02049-9
https://doi.org/10.1007/s00787-022-02049-9
https://doi.org/10.1111/jcpp.13767
https://doi.org/10.1089/aut.2022.0106


Nature Human Behaviour

Review article https://doi.org/10.1038/s41562-023-01718-2

193. Malow, B. A. et al. A practice pathway for the identification, 
evaluation, and management of insomnia in children and 
adolescents with autism spectrum disorders. Pediatrics 130, 
S106–S124 (2012).

194. Wichers, R. H., van der Wouw, L. C., Brouwer, M. E., Lok, A. & 
Bockting, C. L. H. Psychotherapy for co-occurring symptoms  
of depression, anxiety and obsessive-compulsive disorder  
in children and adults with autism spectrum disorder: a 
systematic review and meta-analysis. Psychol. Med. 53, 17–33 
(2023).

195. Waisman, T. C. et al. Learning from the experts: evaluating a 
participatory autism and universal design training for university 
educators. Autism 27, 356–370 (2023).

196. Loizou, S. et al. Approaches to improving mental health care  
for autistic people: a systematic review. Preprint at medRxiv 
https://doi.org/10.1101/2023.03.10.23287101 (2023).

197. Schnabel, A. et al. Psychopathology in parents of children with 
autism spectrum disorder: a systematic review and meta-analysis 
of prevalence. Autism 24, 26–40 (2020).

198. Yorke, I. et al. The association between emotional and behavioral 
problems in children with autism spectrum disorder and 
psychological distress in their parents: a systematic review and 
meta-analysis. J. Autism Dev. Disord. 48, 3393–3415 (2018).

199. Barroso, N. E., Mendez, L., Graziano, P. A. & Bagner, D. M. 
Parenting stress through the lens of different clinical groups: a 
systematic review & meta-analysis. J. Abnorm. Child Psychol. 46, 
449–461 (2018).

200. Family Relationships—a Guide for Partners of Autistic People, 
https://www.autism.org.uk/advice-and-guidance/topics/
family-life-and-relationships/family-life/partners (National Autistic 
Society, 2020).

201. Sutherland, D., Flynn, S., Kurzeja, O., Griffin, J. & Hastings, R. 
Family-systems interventions for families of people with an 
intellectual disability or who are autistic: a systematic review.  
J. Intellect. Disabil. Res. https://doi.org/10.1111/jir.13068 (2023).

202. Linden, A. et al. Benefits and harms of interventions to improve 
anxiety, depression, and other mental health outcomes for 
autistic people: a systematic review and network meta-analysis of 
randomised controlled trials. Autism 27, 7–30 (2023).

203. Keepers, G. A. et al. The American Psychiatric Association Practice 
Guideline for the Treatment of Patients with Schizophrenia. Am. J. 
Psychiatry 177, 868–872 (2020).

204. Yatham, L. N. et al. Canadian Network for Mood and Anxiety 
Treatments (CANMAT) and International Society for Bipolar 
Disorders (ISBD) 2018 guidelines for the management of patients 
with bipolar disorder. Bipolar Disord. 20, 97–170 (2018).

205. Qaseem, A. et al. Nonpharmacologic and pharmacologic 
treatments of adults in the acute phase of major depressive 
disorder: a living clinical guideline from the American College of 
Physicians. Ann. Intern. Med. 176, 239–252 (2023).

206. Cheung, A. H. et al. Guidelines for Adolescent Depression 
in Primary Care (GLAD-PC): part II. Treatment and ongoing 
management. Pediatrics 141, e20174082 (2018).

207. Choi, K. W. et al. An exposure-wide and Mendelian randomization 
approach to identifying modifiable factors for the prevention of 
depression. Am. J. Psychiatry 177, 944–954 (2020).

208. Young, S. et al. Guidance for identification and treatment of 
individuals with attention deficit/hyperactivity disorder and 
autism spectrum disorder based upon expert consensus. BMC 
Med. 18, 146 (2020).

209. Rodrigues, R. et al. Practitioner review: pharmacological 
treatment of attention-deficit/hyperactivity disorder symptoms in 
children and youth with autism spectrum disorder: a systematic 
review and meta-analysis. J. Child Psychol. Psychiatry 62, 
680–700 (2021).

210. Williams Buckley, A. et al. Practice guideline: treatment 
for insomnia and disrupted sleep behavior in children and 
adolescents with autism spectrum disorder: report of the 
Guideline Development, Dissemination, and Implementation 
Subcommittee of the American Academy of Neurology. 
Neurology 94, 392–404 (2020).

211. Nogueira, H. A., de Castro, C. T., da Silva, D. C. G. & Pereira, M. 
Melatonin for sleep disorders in people with autism: systematic 
review and meta-analysis. Prog. Neuropsychopharmacol. Biol. 
Psychiatry 123, 110695 (2023).

212. White, S. W. et al. Psychosocial treatments targeting anxiety and 
depression in adolescents and adults on the autism spectrum: 
review of the latest research and recommended future directions. 
Curr. Psychiatry Rep. 20, 82 (2018).

213. Sharma, S., Hucker, A., Matthews, T., Grohmann, D. & Laws, K. 
R. Cognitive behavioural therapy for anxiety in children and 
young people on the autism spectrum: a systematic review and 
meta-analysis. BMC Psychol. 9, 151 (2021).

214. Cameron, L. A., Phillips, K., Melvin, G. A., Hastings, R. P. &  
Gray, K. M. Psychological interventions for depression in children 
and young people with an intellectual disability and/or autism: 
systematic review. Br. J. Psychiatry 218, 305–314 (2021).

215. Deb, S. et al. Randomised controlled trials of antidepressant 
and anti-anxiety medications for people with autism spectrum 
disorder: systematic review and meta-analysis. BJPsych Open 7, 
e179 (2021).

216. Vasa, R. A. et al. Assessment and treatment of anxiety in youth 
with autism spectrum disorders. Pediatrics 137, S115–S123  
(2016).

217. Amadori, S., Barbuti, M. & Perugi, G. Pharmacotherapy for bipolar 
disorder in adults with high-functioning autism. Expert Opin. 
Pharmacother. 23, 1753–1760 (2022).

218. Salazar de Pablo, G. et al. Systematic review and meta-analysis: 
efficacy of pharmacological interventions for irritability and 
emotional dysregulation in autism spectrum disorder and 
predictors of response. J. Am. Acad. Child Adolesc. Psychiatry 62, 
151–168 (2023).

219. Deb, S. et al. Randomised controlled trials of antipsychotics 
for people with autism spectrum disorder: a systematic review 
and a meta-analysis. Psychol. Med. https://doi.org/10.1017/
S003329172300212X (2023).

220. Rogers, J. P. et al. Evidence-based consensus guidelines for the 
management of catatonia: recommendations from the British 
Association for Psychopharmacology. J. Psychopharmacol. 37, 
327–369 (2023).

221. Coleman, E. et al. Standards of Care for the Health of Transgender 
and Gender Diverse People, Version 8. Int. J. Transgend. Health 23, 
S1–S259 (2022).

222. Cleary, M., West, S., McLean, L., Kornhaber, R. & Hungerford, C. 
Two halves of the same whole: a framework to integrate autism 
and mental health services. Issues Ment. Health Nurs. 44, 93–103 
(2023).

223. Maurice, V. et al. Transition from child and adolescent mental 
health care to adult services for young people with attention- 
deficit/hyperactivity disorder (ADHD) or autism spectrum disorder 
(ASD) in Europe: barriers and recommendations. Encephale 48, 
555–559 (2022).

224. King, C., Merrick, H. & Le Couteur, A. How should we support 
young people with ASD and mental health problems as they 
navigate the transition to adult life including access to adult 
healthcare services. Epidemiol. Psychiatr. Sci. 29, e90 (2020).

225. Ally, S. et al. Improving transition to adulthood for adolescents 
with intellectual and developmental disabilities: proactive 
developmental and systems perspective. Can. Fam. Physician 64, 
S37–S43 (2018).

http://www.nature.com/nathumbehav
https://doi.org/10.1101/2023.03.10.23287101
https://www.autism.org.uk/advice-and-guidance/topics/family-life-and-relationships/family-life/partners
https://www.autism.org.uk/advice-and-guidance/topics/family-life-and-relationships/family-life/partners
https://doi.org/10.1111/jir.13068
https://doi.org/10.1017/S003329172300212X
https://doi.org/10.1017/S003329172300212X


Nature Human Behaviour

Review article https://doi.org/10.1038/s41562-023-01718-2

226. Schwartzman, J. M., Williams, Z. J., Paterson, A. V., Jacobs, A. X. & 
Corbett, B. A. Community-guided measurement-based care for 
autistic youth and adults receiving psychotherapy: a conceptual 
overview and pilot implementation study of MBC-AUT. Autism 27, 
1658–1675 (2023).

227. Baker-Ericzén, M. J., ElShamy, R. & Kammes, R. R. Current status  
of evidence-based practices to enhance employment outcomes 
for transition age youth and adults on the autism spectrum.  
Curr. Psychiatry Rep. 24, 161–170 (2022).

228. Cook, A., Ogden, J. & Winstone, N. The effect of school exposure 
and personal contact on attitudes towards bullying and autism  
in schools: a cohort study with a control group. Autism 24, 
2178–2189 (2020).

229. Sreckovic, M. A., Hume, K. & Able, H. Examining the efficacy of 
peer network interventions on the social interactions of high 
school students with autism spectrum disorder. J. Autism Dev. 
Disord. 47, 2556–2574 (2017).

230. McCrossin, J. & Lach, L. Parent-to-parent support for childhood 
neurodisability: a qualitative analysis and proposed model of peer 
support and family resilience. Child Care Health Dev. 49, 544–554 
(2023).

231. Lerner, M. D., Gurba, A. N. & Gassner, D. L. A framework for 
neurodiversity-affirming interventions for autistic individuals.  
J. Consult. Clin. Psychol. 91, 503–504 (2023).

232. Tasha, C. et al. Co-production of a neurodiversity-affirmative 
anxiety intervention for autistic children. Preprint at medRxiv 
https://doi.org/10.1101/2023.07.05.23292219 (2023).

233. Brosnan, M. & Adams, S. Adapting drug and alcohol therapies for 
autistic adults. Autism Adulthood 4, 214–223 (2022).

234. Rosson, S. et al. Brain stimulation and other biological 
non-pharmacological interventions in mental disorders: an 
umbrella review. Neurosci. Biobehav Rev. 139, 104743 (2022).

235. Jollant, F. et al. Ketamine and esketamine in suicidal thoughts and 
behaviors: a systematic review. Ther. Adv. Psychopharmacol. 13, 
20451253231151327 (2023).

236. Rosenblat, J. D. et al. The Canadian Network for Mood and 
Anxiety Treatments (CANMAT) Task Force Report: serotonergic 
psychedelic treatments for major depressive disorder. Can. J. 
Psychiatry 68, 5–21 (2023).

237. Sandbank, M. et al. Project AIM: autism intervention meta-analysis 
for studies of young children. Psychol. Bull. 146, 1–29 (2020).

238. Walters, S., Loades, M. & Russell, A. A systematic review of 
effective modifications to cognitive behavioural therapy for 
young people with autism spectrum disorders. Rev. J. Autism Dev. 
Disord. 3, 137–153 (2016).

239. Spain, D. in A Clinician’s Guide to Mental Health Conditions 
in Adults with Autism Spectrum Disorders: Assessment and 
Interventions (eds Chaplin, E. et al.) 290–307 (Jessica Kingsley, 
2020).

240. Thapar, A., Cooper, M. & Rutter, M. Neurodevelopmental disorders. 
Lancet Psychiatry 4, 339–346 (2017).

241. Straub, L. et al. Neurodevelopmental disorders among publicly 
or privately insured children in the United States. JAMA Psychiatry 
79, 232–242 (2022).

242. Katusic, M. Z., Myers, S. M., Weaver, A. L. & Voigt, R. G. IQ in 
autism spectrum disorder: a population-based birth cohort study. 
Pediatrics 148, e2020049899 (2021).

243. Liu, X. et al. Prevalence of epilepsy in autism spectrum disorders: 
a systematic review and meta-analysis. Autism 26, 33–50 (2022).

244. Carson, L. et al. The association between early childhood onset 
epilepsy and attention-deficit hyperactivity disorder (ADHD) in 
3237 children and adolescents with autism spectrum disorder 
(ASD): a historical longitudinal cohort data linkage study. Eur. 
Child Adolesc. Psychiatry https://doi.org/10.1007/s00787-022-
02041-3 (2022).

245. Astle, D. E., Holmes, J., Kievit, R. & Gathercole, S. E. Annual  
research review: the transdiagnostic revolution in neurodevelop-
mental disorders. J. Child Psychol. Psychiatry 63, 397–417 (2022).

246. Fletcher-Watson, S. Transdiagnostic research and the 
neurodiversity paradigm: commentary on the transdiagnostic 
revolution in neurodevelopmental disorders by Astle et al. J. Child 
Psychol. Psychiatry 63, 418–420 (2022).

247. Etyemez, S. et al. The role of intellectual disability with 
autism spectrum disorder and the documented cooccurring 
conditions: a population-based study. Autism Res. 15,  
2399–2408 (2022).

248. Casseus, M., Kim, W. J. & Horton, D. B. Prevalence and treatment 
of mental, behavioral, and developmental disorders in children 
with co-occurring autism spectrum disorder and attention-deficit/
hyperactivity disorder: a population-based study. Autism Res. 16, 
855–867 (2023).

249. Richards, C., Jones, C., Groves, L., Moss, J. & Oliver, C. Prevalence 
of autism spectrum disorder phenomenology in genetic 
disorders: a systematic review and meta-analysis. Lancet 
Psychiatry 2, 909–916 (2015).

250. Warrier, V. et al. Genetic correlates of phenotypic heterogeneity in 
autism. Nat. Genet. 54, 1293–1304 (2022).

251. Polushina, T. et al. Identification of pleiotropy at the gene level 
between psychiatric disorders and related traits. Transl. Psychiatry 
11, 410 (2021).

252. Schaaf, C. P. et al. A framework for an evidence-based gene list 
relevant to autism spectrum disorder. Nat. Rev. Genet. 21, 367–376 
(2020).

253. Jhawar, N. et al. Longitudinal psychiatric and developmental 
outcomes in 22q11.2 deletion syndrome: a systematic review.  
J. Dev. Behav. Pediatr. 42, 415–427 (2021).

254. Fiksinski, A. M., Hoftman, G. D., Vorstman, J. A. S. & Bearden, 
C. E. A genetics-first approach to understanding autism 
and schizophrenia spectrum disorders: the 22q11.2 deletion 
syndrome. Mol. Psychiatry 28, 341–353 (2023).

255. Curatolo, P., Specchio, N. & Aronica, E. Advances in the  
genetics and neuropathology of tuberous sclerosis complex: 
edging closer to targeted therapy. Lancet Neurol. 21, 843–856 
(2022).

256. Rydzewska, E., Dunn, K. & Cooper, S. A. Umbrella systematic 
review of systematic reviews and meta-analyses on comorbid 
physical conditions in people with autism spectrum disorder. Br. J. 
Psychiatry 218, 10–19 (2021).

257. Catala-Lopez, F. et al. Mortality in persons with autism spectrum 
disorder or attention-deficit/hyperactivity disorder: a systematic 
review and meta-analysis. JAMA Pediatr. 176, e216401 (2022).

258. Kassee, C. et al. Physical health of autistic girls and women: a 
scoping review. Mol. Autism 11, 84 (2020).

259. Weir, E., Allison, C., Warrier, V. & Baron-Cohen, S. Increased 
prevalence of non-communicable physical health conditions 
among autistic adults. Autism 25, 681–694 (2021).

260. Grant, S. et al. Autism and chronic ill health: an observational 
study of symptoms and diagnoses of central sensitivity 
syndromes in autistic adults. Mol. Autism 13, 7 (2022).

261. Hawks, Z. W. & Constantino, J. N. Neuropsychiatric “comorbidity” 
as causal influence in autism. J. Am. Acad. Child Adolesc. 
Psychiatry 59, 229–235 (2020).

262. Masi, A., DeMayo, M. M., Glozier, N. & Guastella, A. J. An overview 
of autism spectrum disorder, heterogeneity and treatment 
options. Neurosci. Bull. 33, 183–193 (2017).

263. Chapman, R. The reality of autism: on the metaphysics of disorder 
and diversity. Phil. Psychol. 33, 799–819 (2020).

264. Dwyer, P., Ryan, J. G., Williams, Z. J. & Gassner, D. L. First do 
no harm: suggestions regarding respectful autism language. 
Pediatrics 149, e2020049437N (2022).

http://www.nature.com/nathumbehav
https://doi.org/10.1101/2023.07.05.23292219
https://doi.org/10.1007/s00787-022-02041-3
https://doi.org/10.1007/s00787-022-02041-3


Nature Human Behaviour

Review article https://doi.org/10.1038/s41562-023-01718-2

265. Asnaani, A. & Hofmann, S. G. Collaboration in multicultural 
therapy: establishing a strong therapeutic alliance across cultural 
lines. J. Clin. Psychol. 68, 187–197 (2012).

266. Mazurek, M. O. et al. A mixed methods study of autistic adults’ 
mental health therapy experiences. Clin. Psychol. Psychother. 30, 
767–779 (2023).

267. Lai, M. C. Clinical reflections on the intersections of autism and 
personality development. Autism 26, 739–742 (2022).

268. Bach, B. & Vestergaard, M. Differential diagnosis of ICD-11  
personality disorder and autism spectrum disorder in adolescents. 
Children (Basel) 10, 992 (2023).

269. Lerner, M. D., De Los Reyes, A., Drabick, D. A. G., Gerber, A. H. & 
Gadow, K. D. Informant discrepancy defines discrete, clinically 
useful autism spectrum disorder subgroups. J. Child Psychol. 
Psychiatry 58, 829–839 (2017).

270. McLeod, B. D., Jensen-Doss, A., Lyon, A. R., Douglas, S. &  
Beidas, R. S. To utility and beyond! Specifying and advancing 
the utility of measurement-based care for youth. J. Clin. Child 
Adolesc. Psychol. 51, 375–388 (2022).

271. Rodgers, J. et al. Adapted suicide safety plans to address 
self-harm, suicidal ideation, and suicide behaviours in autistic 
adults: protocol for a pilot randomised controlled trial. Pilot 
Feasibility Stud. 9, 31 (2023).

272. Yunus, M. B. Central sensitivity syndromes: a new paradigm and 
group nosology for fibromyalgia and overlapping conditions, and 
the related issue of disease versus illness. Semin. Arthritis Rheum. 
37, 339–352 (2008).

Acknowledgements
I thank Z. J. Williams and H.-Y. Lin for reading an earlier draft of this 
manuscript and offering invaluable input, Y. Lunsky and M. Stokes for 
sharing information about mental health resources, and S. H. Ameis, 
A. Sawyer, P. Szatmari and S.-K. Liu for clinical discussions. I am 

supported by the Academic Scholars Award from the Department of 
Psychiatry, University of Toronto, and the Canadian Institutes of Health 
Research Sex and Gender Science Chair (GSB 171373).

Competing interests
The author receives honoraria from SAGE Publications as an editor of 
the journal Autism.

Additional information
Supplementary information The online version  
contains supplementary material available at  
https://doi.org/10.1038/s41562-023-01718-2.

Correspondence and requests for materials should be addressed to 
Meng-Chuan Lai.

Peer review information Nature Human Behaviour thanks Catherine 
Lord and Gail Alvares for their contribution to the peer review of  
this work.

Reprints and permissions information is available at  
www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with 
the author(s) or other rightsholder(s); author self-archiving of the 
accepted manuscript version of this article is solely governed by the 
terms of such publishing agreement and applicable law.

© Springer Nature Limited 2023

http://www.nature.com/nathumbehav
https://doi.org/10.1038/s41562-023-01718-2
http://www.nature.com/reprints

	Mental health challenges faced by autistic people
	Co-occurring neurodevelopmental conditions
	Co-occurring genetic and physical health conditions
	The neurodiversity paradigm for understanding autistic people’s mental health
	Prevalence of mental health challenges
	Developmental trajectories of mental health challenges
	Clinical presentations
	Mental health assessments for autistic people, part A
	Mental health assessments for autistic people, part B
	Anxiety
	OCD
	Behaviours that challenge
	Glossary of terminology
	Depression
	Schizophrenia spectrum and other psychotic disorders
	Bipolar disorders
	Sleep problems
	Feeding and eating problems
	Trauma and stress-related experiences
	Substance use
	Suicide-related behaviours
	Catatonia
	Burnout, inertia, meltdown and shutdown
	Gender diversity and gender dysphoria

	Origins of mental health challenges
	Social–contextual determinants
	Adverse life experiences
	Cognitive features
	Shared genetic and early environmental predispositions
	Resilience to mental health challenges

	Support and intervention
	Current clinical guidance
	Ongoing developments

	Concluding remarks
	Acknowledgements
	Fig. 1 A framework to understand mental health challenges faced by autistic people.
	Fig. 2 Principles of adapted psychotherapeutic interventions for autistic people.




