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IMPORTANCE Psychiatric disorders are common among autistic children and adults. Little is
known about sex differences in psychiatric disorders and hospitalization in early adulthood.

OBJECTIVE To examine sex differences in psychiatric diagnoses and hospitalizations in autistic
compared with nonautistic young adults.

DESIGN, SETTING, AND PARTICIPANTS This population-based cohort study assessed all
individuals born in Sweden between 1985 and 1997. A total of 1335 753 individuals, including
20 841 autistic individuals (7129 [34.2%] female individuals), were followed up from age 16
through 24 years between 2001 and 2013. Analysis took place between June 2021 and
August 2022.

EXPOSURES Autism was defined as having received at least 1 clinical diagnosis of autism based
on the International Classification of Diseases.

MAIN OUTCOMES AND MEASURES The cumulative incidence of 11 psychiatric diagnoses up until
age 25 years was estimated, and birth year-standardized risk difference was used to compare
autistic female and male individuals directly. Sex-specific birth year-adjusted hazard ratios
(HRs) with 95% Cls were calculated using Cox regression. Analyses were repeated for
inpatient diagnoses to assess psychiatric hospitalization.

RESULTS Of 1335 753 individuals included in this study, 650 314 (48.7%) were assigned
female at birth. Autism was clinically diagnosed in 20 841 individuals (1.6%; 7129 [34.2%]
female) with a mean (SD) age of 16.1 (5.1) years (17.0 [4.8] years in female individuals and
15.7 [5.2] years in male individuals) for the first recorded autism diagnosis. For most disorders,
autistic female individuals were at higher risk for psychiatric diagnoses and hospitalizations.
By age 25 years, 77 of 100 autistic female individuals and 62 of 100 autistic male individuals
received at least 1 psychiatric diagnosis. Statistically significant standardized risk differences
were observed between autistic female and male individuals for any psychiatric disorder
(-0.18; 95% Cl, -0.26 to -0.10) and specifically for anxiety, depressive, and sleep disorders.
Risk differences were larger among autistic than nonautistic individuals. Compared with
nonautistic same-sex individuals, autistic female individuals (HR range [95% Cl], 3.17
[2.50-4.04.]1-20.78 [18.48-23.37]) and male individuals (HR range [95% Cl], 2.98
[2.75-3.23]-18.52 [17.07-20.08]) were both at increased risk for all psychiatric diagnoses.
Any psychiatric hospitalization was statistically significantly more common in autistic female
individuals (32 of 100) compared with autistic male individuals (19 of 100). However, both
autistic female and male individuals had a higher relative risk for psychiatric hospitalization
compared with nonautistic female and male individuals for all disorders (female individuals:
HR range [95% Cl], 5.55 [4.63-6.66]-26.30 [21.50-32.16]; male individuals: HR range [95%
Cl], 3.79 [3.22-4.45]-29.36 [24.04-35.87]).

CONCLUSIONS AND RELEVANCE These findings highlight the need for profound mental
health services among autistic young adults. Autistic female individuals, who experience
more psychiatric difficulties at different levels of care, require increased clinical surveillance
and support.
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ental health problems are a major concern in autis-

tic individuals®? (note that we use identity-first

language [autistic person] rather than person-first
language [person with autism] throughout this article
according to preferences reported by autistic individuals and
their families®). Around 70% of autistic children meet diag-
nostic criteria for at least 1 psychiatric disorder,* and 54%" to
79%° of autistic adults receive at least 1 psychiatric diagno-
sis. Mental health problems are reported even among autis-
tic individuals showing good outcomes in other areas of
functioning.”

Sex differences in mental health have been observed in
the general population.® (Note: The term sex refers to biologi-
cal attributes of being female or male and is assigned at birth,
whereas gender refers to socially constructed attributes® as
discussed in detail elsewhere.!%") Yet, very few studies have
directly investigated sex differences in psychiatric disorders
among autistic individuals. Existing evidence suggests that
autistic women are particularly vulnerable to psychiatric
disorders® and access psychiatric care more often than autis-
tic men.'? One study'® on health care claims data of children
and youth younger than 21 years suggested higher odds of
psychiatric difficulties such as anxiety, mood, and sleep
disorders in autistic girls compared with boys. A study'*
using self-reported gender (instead of sex assigned at birth)
in a smaller adult sample found that autistic women experi-
ence anxiety, depression, and eating disorders at higher rates
than autistic men. To our knowledge, there is only 1 large
population-based investigation'® of sex differences across
mental health problems in a Danish cohort of autistic and
nonautistic children and adolescents. This study showed that
autistic female children and adolescents were at increased
risk for several psychiatric disorders, compared with autistic
male counterparts.

Alimitation of the aforementioned study is that individu-
als were only followed up until age 16 years. Therefore, disor-
ders with a later onset, specifically in young adulthood, were
not covered. The median age at onset for psychiatric disor-
ders was reported to be 18 years, and more than 60% of the
psychiatric problems observed in adulthood emerge for the first
time in the transitional period across adolescence and young
adulthood before age 25 years.'® This highlights the impor-
tance of young adulthood as a particularly sensitive period
when psychiatric disorders commonly develop, which is sup-
ported by a higher prevalence of psychiatric conditions re-
ported in autistic compared with nonautistic transition-aged
youth.”

Moreover, no study to date and to our knowledge has
examined sex differences in psychiatric diagnoses at differ-
ent levels of psychiatric care among autistic individuals.
This is especially important given higher unmet health care
needs in autistic individuals'® due to difficulties in access-
ing treatment, which might exacerbate mental health
problems.'®

Using representative data from Swedish population regis-
ters, we aimed to explore sex differences in psychiatric diag-
noses and psychiatric hospitalization among autistic young
adults compared with nonautistic individuals.
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Key Points

Question To what extent do young autistic female and male
individuals differ in their psychiatric diagnoses and hospitalizations
compared with nonautistic individuals?

Findings In this population-based cohort study, autistic
individuals had higher cumulative incidences for psychiatric
disorders and hospitalizations. Compared with autistic male
individuals, autistic female individuals were more likely to receive
diagnoses and be hospitalized for psychiatric disorders,
particularly anxiety, sleep, and depressive disorders.

Meaning These findings show the high mental health needs

of autistic young adults, particularly autistic female individuals
who are at higher risk of receiving a diagnosis of, as well as being
hospitalized for, psychiatric problems compared with autistic
male individuals.

Methods

Study Population
This register-based cohort study was approved by the
Regional Ethics Review Board in Stockholm and follows
the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting guideline. Register studies
do not require informed consent in Sweden. The study was
preregistered via the Open Science Framework on June 16, 2021
(https://doi.org/10.17605/0SF.I0/QZHIS).

We linked several nationwide Swedish registers (eAppen-
dix in the Supplement). From the Medical Birth Register?® we
identified all individuals born in Sweden between 1985 and
1997 (N = 1407 253). The follow-up period was 2001 to 2013.
We excluded individuals with chromosomal abnormalities
(eTable1in the Supplement), stillbirths, individuals who died
or migrated before their 16th birthday, and whose biological
mother was unidentifiable. As data on gender were unavail-
able, we used sex assigned at birth (male/female) in the Medi-
cal Birth Register. We additionally identified sex using the Total
Population Register?! and excluded individuals whose sex was
missing or reported differently in the 2 registers, since we could
not determine the cause of the mismatch or missing values.
After exclusions, the eligible cohort included 1335 753 indi-
viduals who were followed up from age 16 years until a diag-
nosis of the respective psychiatric disorder, their 25th birth-
day, death, emigration, or end of follow-up on December 31,
2013, whichever came first. The cohort selection process is
depicted in eFigure 1in the Supplement.

Measures

We defined exposure as receiving at least 1 autism diagnosis
from age 1 year onward based on International Classification
of Diseases (ICD), Ninth Revision code 299A and ICD-10 codes
F84 in the National Patient Register,?? excluding Rett syn-
drome, other childhood disintegrative disorders, and overac-
tive disorder associated with intellectual disability (ID) and ste-
reotyped movements. The validity of register-based autism
diagnosis was reported to be high.?* Autism is a lifelong con-
dition, and age at diagnosis is unlikely to accurately indicate
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age at onset. We therefore adopted a lifetime approach to au-
tism (with sensitivity analyses to examine the impact of this
approach). We defined psychiatric disorders as receiving a clini-
cal outpatient or inpatient diagnosis in the National Patient
Register between ages 16 and 24 years; diagnoses received be-
fore and after this age span were not considered. We looked
at1lindividual disorders, recording the first occurrence of each
diagnosis separately as well as first among all diagnoses (any
diagnosis). For psychotic, bipolar, and sleep disorders we iden-
tified additional individuals through a dispensed prescrip-
tion of medication in the Prescribed Drug Register®*2° (eTable 2
in the Supplement for ICD and Anatomical Therapeutic Chemi-
cal codes). Psychiatric hospitalization was assessed by con-
sidering only inpatient admission where psychiatric disor-
ders were the primary reason for hospitalization.

Birth year, attention-deficit/hyperactivity disorder (ADHD),
and ID were selected as covariates due to their strong associa-
tions with autism.*2¢27 ADHD and ID were identified based
on a clinical diagnosis in the National Patient Register. Addi-
tional individuals with ADHD were identified through a pre-
scription of ADHD medication in the Prescribed Drug Regis-
ter (eTable 3 in the Supplement).

Statistical Analyses

Analysis took place between June 2021 and August 2022. Data
management was performed in SAS statistical software version
9.4.6 (SASInstitute). Data were analyzed using R version 4.0.5 (R
Foundation) with the survival,?® drgee,?° and stdReg packages.>°

Based on matching 10 nonautistic individuals to each au-
tistic individual on sex and birth year, we calculated the sex-
specific cumulative incidence at age 25 years as the proportion
of individuals who received the respective diagnosis prior to that
age, using Kaplan-Meier estimation and thus accounting for cen-
soring during follow-up. To compare autistic female and male
individuals, we calculated the birth year-standardized sur-
vival probability and risk difference. We further calculated stan-
dardized risk differences in nonautistic individuals for com-
parison. In the full sample, we then used sex-stratified Cox
regression models to compare autistic and nonautistic indi-
viduals of the same sex while accounting for differences in fol-
low-up time. We calculated hazard ratios (HRs) and 95% ClIs
for any as well as for each individual psychiatric diagnosis.
Attained age was the underlying time scale. In all analyses, we
fitted a crude model, a second model adjusted for birth year
and a third model further adjusted for ADHD and ID. To ex-
plore sex differences in psychiatric hospitalization, we re-
peated all analyses using only inpatient diagnoses.

To account for multiple testing, we used Bonferroni-
corrected significance levels in all analyses, adjusted for the num-
ber of psychiatric disorders investigated (any disorder and 11in-
dividual psychiatric disorders). Two-sided P values were statis-
tically significantat a = .004. For all models, CIs were estimated
using a cluster robust sandwich estimator to account for related
individuals in the sample using the maternal identity number.

Sensitivity Analyses
To examine the impact of the lifetime approach to defining au-

tism, we reran the analyses restricting autistic individuals to
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those diagnosed with autism before age 16 years (a total of 9747
individuals, of which 2731 [28.1%] were female). We per-
formed another sensitivity analysis including only individu-
als who received an autism diagnosis on more than 1 occa-
sion (a total of 15 735 individuals, of which 5460 [34.7%] were
female) to account for diagnostic uncertainty.

. |
Results

Cohort Description

Descriptive statistics for the study population are presented
in Table 1. The cohort included 1335 753 individuals (650 314
[48.7%] female). Detailed information on race and ethnicity
was not available. Autism was clinically diagnosed in 20 841
individuals (1.6%; 7129 [34.2%] female) with a mean (SD) age
of16.1(5.1) years (17.0 [4.8] years in female individuals and 15.7
[5.2] years in male individuals) for the first recorded autism
diagnosis. Percentages of individuals receiving each psychi-
atric diagnosis are presented in eTable 4 in the Supplement and
Figure 1.

Sex Differences in Psychiatric Diagnoses

We observed sex differences in the cumulative incidence of psy-
chiatric diagnoses between age 16 and 25 years among autis-
tic individuals: 77 of 100 autistic female individuals, com-
pared with 62 of 100 autistic male individuals, received at least
1 psychiatric diagnosis. Cumulative incidence was higher for
autistic female individuals (0.016 [95% CI, 0.012-0.020]-
0.52[95% CI, 0.50-0.53]) than autistic male individuals (0.001
[95% CI, 0.000-0.002]-0.39[95% CI, 0.38-0.40]) and nonau-
tisticindividuals across all individual disorders (eTable 5 in the
Supplement). Comparing the standardized survival probabil-
ity of autistic female and male individuals at age 25 years, we
observed a statistically significant standardized risk differ-
ence for any diagnosis (-0.15; 95% CI, -0.17 to —0.13), indicat-
ing higher risk in female individuals (Figure 2). The same pat-
tern was seen for sleep, depressive, and anxiety disorders
(-0.28 [95% CI, -0.34 to -0.23] to -0.12 [95% CI, -0.14 to
-0.11]; eFigure 2 in the Supplement). For most disorders risk
differences between autistic female and male individuals were
in the same direction yet larger than in nonautistic individu-
als (range of standardized risk differences at age 25 years: au-
tistic individuals, —0.28 [95% CI, -0.34 to -0.23] to -0.007
[95% CI, —0.03 to 0.01]; nonautistic individuals, -0.10 [95%
CI, -0.16 to —0.05] to 0.002 [95% CI, —0.03 to 0.03]; eTable 6
in the Supplement).

Sex-specific birth year-adjusted HRs showed an elevated
relative risk for all disorders for autistic female individuals (HR
range [95% CIJ, 3.17[2.50-4.04]-20.78 [18.48-23.37]) and male
individuals (HR range [95% CI], 2.98 [2.75-3.23]-18.52 [17.07-
20.08]) compared with same-sex individuals without an au-
tism diagnosis (Figure 3, model birth year). When adjusting for
ADHD and ID, most of the HRs for female and male individu-
als remained statistically significant, except for alcohol use
disorders (Figure 3, model birth year, ADHD, and ID; eTable 7
in the Supplement). The results of the sensitivity analyses in-
cluding only individuals diagnosed before age 16 years are
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Table 1. Demographic and Descriptive Characteristics of the Study Cohort

No. (%)
Autism diagnosis Male Female
Characteristic No Yes Nonautistic Autistic Nonautistic Autistic
No. (%) 1314912 (98.4) 20841 (1.6) 671727 (51.1) 13712 (65.8) 643185 (48.9) 7129 (34.2)
Birth year
1985-1989 497843 (37.9) 6064 (29.1) 254984 (38.0) 3900 (28.4) 242859 (37.8) 2164 (30.4)
1990-1993 450091 (34.2) 7352 (35.3) 230081 (34.3) 4754 (34.7) 220010 (34.2) 2598 (36.4)
1994-1997 366978 (27.9) 7425 (35.6) 186 662 (27.8) 5058 (36.9) 180316 (28.0) 2367 (33.2)
Age at first recorded autism NA 16.11 (5.1) NA 15.65 (5.2) NA 16.99 (4.8)
diagnosis, mean (SD), y
ADHD diagnosis 47763 (3.6) 9371 (45.0) 29053 (4.3) 6178 (45.1) 18710 (2.9) 3193 (44.8)
ID diagnosis 9545 (0.7) 3689 (17.7) 5342 (0.8) 2488 (18.1) 4203 (0.7) 1201 (16.8)
Psychiatric diagnosis®
Any psychiatric disorder 143963 (10.9) 10582 (50.8) 57 896 (8.6) 6151 (44.9) 86067 (13.4) 4431 (62.2)
Anxiety disorders 51572 (3.9) 4294 (20.6) 16 847 (2.5) 2020 (14.7) 34725 (5.4) 2274 (31.9)
Depressive disorders 50734 (3.9) 4734 (22.7) 17 258 (2.6) 2523 (18.4) 33476 (5.2) 2211 (31.0)
Obsessive-compulsive 6352 (0.5) 1356 (6.5) 2341(0.3) 803 (5.9) 4011 (0.6) 553(7.8)
disorder
Bipolar disorder 7090 (0.5) 880 (4.2) 2042 (0.3) 388(2.8) 5048 (0.8) 492 (6.9)
Psychotic disorders 3895(0.3) 892 (4.3) 2225(0.3) 551 (4.0) 1670 (0.3) 341 (4.8)
Anorexia nervosa 5119 (0.4) 234 (1.1) 229 (0.0) 32(0.2) 4890 (0.8) 202 (2.8)
Bulimia nervosa 2166 (0.2) 76 (0.4) 49 (0.0) 7(0.1) 2117 (0.3) 69 (1.0)
Other eating disorders 8675 (0.7) 481 (2.3) 435 (0.1) 84 (0.6) 8240 (1.3) 397 (5.6)
Sleep disorders 67239 (5.1) 6400 (30.7) 27948 (4.2) 3702 (27.0) 39291 (6.1) 2698 (37.8)
Alcohol use disorders 10317 (0.8) 537 (2.6) 5353 (0.8) 312(2.3) 4964 (0.8) 225(3.2)
Self-harm 27581(2.1) 1616 (7.8) 12244 (1.8) 645 (4.70) 15337 (2.4) 971 (13.6)

E4

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; ID, intellectual disability; NA, not applicable.

2 All psychiatric diagnoses received in inpatient or outpatient care.

shown in Table 2 and eFigure 3 in the Supplement. Despite
attenuated HRs, autistic female individuals showed higher
cumulative incidences for all disorders except alcohol use
disorders compared with autistic male individuals. Results
from analyses including only individuals with multiple au-
tism diagnoses resembled the main analyses (eTable 8 in the
Supplement).

Sex Differences in Psychiatric Hospitalizations

Percentages of psychiatric hospitalizations are presented in
eTable 9 in the Supplement and Figure 1. By age 25 years,
32 of 100 autistic female individuals compared with 19 autis-
tic male individuals, 5 nonautistic female individuals, and
3 nonautistic male individuals were hospitalized due to any
psychiatric disorder. Cumulative incidence for inpatient diag-
noses was higher in autistic female individuals for all indi-
vidual disorders (cumulative incidence at age 25 years [95%
CI], 0.01[0.004-0.009]-0.16 [0.14-0.17]), compared with au-
tistic male individuals and nonautistic individuals (eTable 10
in the Supplement). The standardized risk difference compar-
ing autistic female and male individuals was statistically sig-
nificant for any psychiatric disorder (-0.18; 95% CI, —0.26 to
-0.10; Figure 2) but not for individual disorders (eFigure 4 in
the Supplement). However, all risk differences showed a higher
absolute risk for female individuals. Standardized risk differ-
ences were larger for autistic compared with nonautistic in-
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dividuals (range of standardized risk differences at age 25 years:
autistic individuals, -0.18 [95% CI, -0.26 to -0.10] to —-0.006
[95% CI, —-0.04 to 0.03]; nonautistic individuals, —-0.03 [95%
CI, -0.17 to 0.11] to 0.002 [95% CI, —0.04 to 0.04]; eTable 11
in the Supplement).

Sex-specific birth year-adjusted HRs indicated a higher risk
of hospitalizations for autistic female and male individuals
compared with same-sex individuals without autism for all in-
patient diagnoses (female individuals: HR range [95% CI], 5.55
[4.63-6.66]-26.30 [21.50-32.16]; male individuals: HR range
[95% CI1, 3.79 [3.22-4.45]-29.36 [24.04-35.87]; Figure 3, model
birth year). After adjusting for ADHD and ID, sex-specific HRs
remained statistically significant for all disorders, except al-
cohol use disorder (Figure 3, model birth year, ADHD, and ID;
eTable 12 in the Supplement).

|
Discussion

To our knowledge, this is the largest study on sex differences
in psychiatric disorders in autism to date, and the first study
to comprehensively investigate psychiatric problems at dif-
ferent levels of psychiatric care in autistic young adults. Au-
tistic young female individuals showed more mental health
problems at multiple psychiatric care levels. Compared with
autistic male individuals, autistic female individuals were at

jamapsychiatry.com


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapsychiatry.2022.3475?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2022.3475
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapsychiatry.2022.3475?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2022.3475
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapsychiatry.2022.3475?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2022.3475
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapsychiatry.2022.3475?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2022.3475
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapsychiatry.2022.3475?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2022.3475
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapsychiatry.2022.3475?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2022.3475
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapsychiatry.2022.3475?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2022.3475
http://www.jamapsychiatry.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2022.3475

Sex Differences in Mental Health Problems and Psychiatric Hospitalization in Autistic Young Adults

Original Investigation Research

Figure 1. Percentages of Individual Psychiatric Diagnoses

m All psychiatric diagnoses

[ Autistic male individuals [l] Autistic female individuals [] Nonautistic male individuals [ | Nonautistic female individuals

40+
30+
B
o
<
S 20
f=4
j=2
.
a
10
Anxiety Depressive Obsessive- Bipolar Psychotic Anorexia Bulimia Other eating Sleep Alcohol use Self-harm
disorders disorders compulsive disorders disorders nervosa nervosa disorders disorders disorders
disorder
Diagnosis
Psychiatric inpatient diagnoses
124
10+
8,
N
k=1
<
S 6
c
j=2}
.=
a
4,
27 lI II -_AJ
Al | =m | 5B n 0 T | .
Anxiety Depressive Obsessive- Bipolar Psychotic Anorexia Bulimia Other eating Sleep Alcohol use Self-harm
disorders disorders compulsive disorders disorders nervosa nervosa disorders disorders disorders
disorder
Diagnosis

higher risk for any psychiatric disorder and specifically anxi-
ety, depressive, and sleep disorders. They were also more likely
to have been hospitalized for any psychiatric disorder com-
pared with autistic male individuals and nonautistic individu-
als. Overall, sex differences observed between autistic fe-
male and male individuals resembled those in nonautistic
individuals (namely higher incidence in female individuals for
most disorders), but the differences in cumulative incidence
were larger among autistic individuals. The findings of this
large, population-based sample, including, to our knowl-
edge, the highest number of autistic female individuals
(n = 7129) studied so far, demonstrate a high level of psychi-
atric difficulties among young autistic female individuals, and
thus clearly emphasize this group’s pressing mental health
needs. Nevertheless, we need to consider psychiatric disor-
ders in both sexes as psychiatric diagnoses and hospitaliza-
tions were more likely in autistic female and male individuals
compared with nonautistic individuals of the same sex.

This investigation provides an important and novel con-
tribution by exploring sex differences in psychiatric inpatient
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diagnoses. Our study crucially showed that psychiatric hos-
pitalizations are relatively common in autistic young adults.
By asyoungas age 25 years, 22.1% of autistic female individu-
als and 10.9% of autistic male individuals (compared with less
than 4% among nonautistic individuals) had been hospital-
ized for psychiatric difficulties, which have the potential to
worsen over the course of their lives, if not treated appropri-
ately. These high hospitalization rates partly reflect the sever-
ity of the disorder, indicating severe mental health problems
in autistic individuals, particularly autistic female individu-
als. However, person-level factors often interact with system-
level factors, such as availability of and barriers to services.>!
Facing these barriers might make autistic individuals more
likely to delay and avoid health care, thereby exacerbating their
mental health problems, potentially leading to acute psychi-
atric crises that require hospitalization.?"-*2 Which factors
lead to hospitalization and whether autistic individuals ben-
efit from inpatient treatment or whether the hospital environ-
ment negatively impacts their mental health should be ad-
dressed in future studies.
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Figure 3. Risk of Psychiatric Diagnoses in Autistic Compared With Nonautistic Individuals
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Hazard ratios (HRs) comparing autistic and nonautistic individuals of the same

sex are reported here. Confidence intervals exceed the plot limits and are cut at

30. See eTable 12 in the Supplement for more information. ADHD indicates
attention-deficit/hyperactivity disorder; HR, hazard ratio; ID, intellectual

disability.

2 All diagnoses indicates the inclusion of both outpatient and inpatient

diagnoses. Inpatient indicates that only inpatient diagnoses were considered.

®Model birth year, male individuals-inpatient diagnoses: upper Cl = 35.87 and
female individuals-inpatient diagnoses: upper Cl = 32.16.

€ Model birth year, male individuals-all diagnoses: upper Cl = 54.49 and model
birth year, ADHD, and ID, male individuals-all diagnoses: upper Cl = 105.04.
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Table 2. Sensitivity Analysis Including Only Autistic Individuals Diagnosed Before Age 16 Years,

Cox Regression Estimates Stratified by Sex for All Psychiatric Diagnoses?®

Male Female Male vs female
Psychiatric disorder HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value
Model adjusted for birth year
Any disorder 5.77 (5.51-6.04) <.001 5.30(4.98-5.65) <.001 0.92 (0.85-0.99) .03
Anxiety disorders 3.59(3.27-3.95) <.001 3.88(3.52-4.28) <.001 1.08 (0.94-1.23) .27
Depressive disorders 4.36 (4.01-4.74) <.001 3.97 (3.60-4.39) <.001 0.91 (0.80-1.04) .16
Obsessive-compulsive disorder 14.80(13.05-16.79) <.001 9.29(7.73-11.17) <.001 0.63 (0.50-0.78) <.001
Bipolar disorders 7.82(6.50-9.41) <.001 7.32 (6.05-8.84) <.001 0.94 (0.72-1.22) .62
Psychotic disorders 7.02 (5.74-8.57) <.001 12.86 (9.89-16.73) <.001 1.83(1.32-2.55) <.001
Anorexia nervosa 3.44(1.61-7.32) .001 2.04 (1.47-2.83) <.001 0.59 (0.26-1.35) .22
Bulimia nervosa 2.82(0.40-20.17) .30 1.14(0.54-2.39) 74 0.40 (0.05-3.29) .40
Other eating disorders 4.88(3.12-7.65) <.001 2.17 (1.70-2.78) <.001 0.45(0.27-0.74) .002
Sleep disorders 7.12(6.74-7.51) <.001 6.72 (6.23-7.26) <.001 0.95 (0.86-1.04) .24
Alcohol use disorders 1.57 (1.21-2.05) .001 1.40(0.90-2.17) 13 0.89(0.53-1.49) .65
Self-harm 1.86(1.59-2.18) <.001 4.04 (3.47-4.70) <.001 2.17 (1.74-2.70) <.001
Model adjusted for birth year, ADHD, and ID
Any disorder 2.04(1.93-2.16) <.001 1.71(1.58-1.84) <.001 0.84(0.76-0.92) <.001
Anxiety disorders 1.25(1.13-1.38) <.001 1.18 (1.06-1.32) .003 0.95(0.81-1.10) 47
Depressive disorders 1.56 (1.42-1.72) <.001 1.28(1.15-1.43) <.001 0.82(0.71-0.95) .008
Obsessive-compulsive disorder 5.78 (4.87-6.85) <.001 2.92(2.36-3.63) <.001 0.51(0.38-0.67) <.001
Bipolar disorders 2.18(1.78-2.67) <.001 1.69 (1.38-2.08) <.001 0.77 (0.58-1.03) .08
Psychotic disorders 2.05(1.62-2.59) <.001 2.43(1.77-3.32) <.001 1.18 (0.80-1.75) .40
Anorexia nervosa 3.02 (1.28-7.13) .01 1.46 (1.03-2.08) .04 0.48 (0.19-1.22) 12
Bulimia nervosa 1.90 (0.26-14.00) 53 0.65 (0.31-1.40) .28 0.34(0.04-2.92) .33
Other eating disorders 2.58 (1.53-4.33) <.001 1.20(0.92-1.56) .18 0.47 (0.26-0.83) .01
Sleep disorders 2.15(2.02-2.29) <.001 1.90 (1.73-2.08) <.001 0.88(0.79-0.99) .03
Alcohol use disorders 0.54 (0.41-0.71) <.001 0.39 (0.25-0.60) <.001 0.72(0.42-1.21) 21
Self-harm 0.87 (0.74-1.03) 11 1.36 (1.16-1.61) <.001 1.56 (1.24-1.97) <.001

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; HR, hazard ratio; ID, intellectual disability.

2N =1324 659; autistic individuals: n = 9747.

Possible Underlying Mechanisms for the Observed
Sex Differences
Different factors may exacerbate psychiatric disorders in au-
tistic female individuals compared with male individuals. One
theoretical approach is the multiple minority theory.?* Being
autistic and nonmale can be viewed as a form of minority
identity.'* Individuals with a minority identity tend to expe-
rience increased distress, which adversely impacts their men-
tal health®® and could explain the results observed in this study.
More proximal explanations, specifically related to the expe-
rience of being an autistic female individual, include female
autism presentation®* (a qualitatively and/or quantitatively dif-
ferent expression of autistic symptoms and behaviors which
might not be covered by current diagnostic criteria), compen-
satory behaviors and camouflaging, which may be more com-
mon in autistic female individuals,> delays in diagnosis®®->”
and access to support.!° These tend to be interrelated and im-
pact mental health.>®3°

Besides contributing to psychiatric disorders through de-
layed diagnosis and access to support,'® the diagnostic bias
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often observed in autism>® (ie, the earlier identification of au-
tism in young male individuals), could have directly im-
pacted our findings. Likelihood for an autism diagnosis is
increased in autistic female individuals presenting with addi-
tional problems.39-4° It has therefore been suggested that
diagnosed female individuals represent the extreme end of
the autistic female population.*! Consequently, autistic fe-
male individuals without such comorbidities may be missed
and not diagnosed. If additional difficulties in the form of co-
occurring disorders are inherent in diagnosed autistic female
individuals, this might have introduced bias toward an over-
estimation of psychiatric disorders in this study. However, the
percentages of co-occurring ADHD and ID in our study ap-
peared similar for both autistic female and male individuals,
and our estimates are in line with community-based samples
recruited from outside clinics.*

Clinical Implications
Results from this study can inform clinical practice in 2 im-

portant ways. First, services for autistic adults are scarce*? and
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barriers to care are pervasive, subsequently causing gaps and
delays in treatment.'®*® Expanding mental health services in
the transitional period from childhood to adulthood, particu-
larly for female individuals, to reduce disruption and discon-
tinuation of essential services is a necessary first step to ac-
commodate the needs of autistic young adults.

Second, it is essential to tailor services to autistic individu-
als’ needs. Autistic people, particularly female individuals,
often report a lack of autism knowledge and understanding of
co-occurring psychiatric disorders'®->843-4> among medical pro-
fessionals, sometimes resulting in misdiagnosis.*®-*” Improv-
ing communication between autistic individuals and medical
staff is key, as miscommunication tends to complicate identi-
fication and management of co-occurring disorders.*®

Strengths and Limitations

The main strength of this study is the large nationwide sample,
including a high number of autistic female individuals, which
enabled us to comprehensively investigate psychiatric disor-
ders, including rarer disorders. Using both outpatient and in-
patient diagnoses based on reliable register data allowed us to
investigate psychiatric problems at different psychiatric care
levels and to draw more generalizable and robust conclu-
sions. Nevertheless, the study is not without limitations.

We cannot exclude the possibility that autistic individu-
als in our cohort were misdiagnosed with psychiatric disor-
ders or that autism was undiagnosed in individuals without
an autism diagnosis. Misdiagnosis of psychiatric disorders,*”
and co-occurring disorders overshadowing autistic traits,3 is
relatively common in autistic individuals who often report dis-
agreeing with assigned diagnoses.*® Psychiatric diagnoses have
yet to be validated in autistic individuals. The extent to which
this, together with differences in validity between outpatient
and inpatient diagnoses, might have influenced our findings
remains uncertain.

Although adjusting our analyses for ADHD/ID attenuated
our estimates, we did not further stratify our analyses. How
complex phenotypes with additional neurodevelopmental dif-
ficulties influence mental health in autism should be ex-
plored in future research. Initially, we aimed to account for
the age of first recorded autism diagnosis, which was shown
to influence co-occurring disorders in childhood.' Underdi-
agnosis, misdiagnosis, or late diagnosis of autistic women®-4°
alongside delays in support access®° may further exacerbate

Original Investigation Research

their psychiatric difficulties.'®-*” However, outpatient care was
only covered from 2001, restricting follow-up time. Earlier
autism diagnoses, especially among older individuals, might
have been missed, as indicated by the relatively high ob-
served mean age of diagnosis. Studying the association of late
diagnosis with mental health could help inferring mecha-
nisms contributing to increased psychiatric difficulties in au-
tistic female individuals.

Because no gender variable is available in the registers, we
relied on sex assigned at birth to differentiate between fe-
male and male individuals. Importantly, as effects of sex and
gender are entangled, this does not imply that the observed
differences are solely due to biological mechanisms.!° This is
relevant because a comparably higher proportion of autistic
than nonautistic individuals do not identify with their as-
signed sex at birth or a binary gender.> Nonbinary and non-
conforming gender identity are particularly prevalent among
autisticindividuals assigned female at birth,! potentially con-
tributing to the observed sex differences. Findings from a
study'® on mental health in autistic men, women, and nonbi-
nary/transgender individuals indicated higher rates of psychi-
atric disorders for the latter 2, highlighting the need to iden-
tify to which degree autistic nonbinary/transgender individuals
face additional barriers, stigma, and exacerbated psychiatric
difficulties. Studies on intersectionality, including gender iden-
tity as well as other factors such as race, ethnicity, and socio-
economic status, their interaction and subsequent effect on
autistic individuals’ mental health constitute important av-
enues for future research.

. |
Conclusions

In this cohort study, between ages 16 and 25 years, autistic
female individuals experienced increased psychiatric difficul-
ties at different levels of psychiatric care, from outpatient di-
agnoses to hospitalization, compared with autistic male indi-
viduals and nonautistic individuals. Higher rates compared
with autistic male individuals were found for most psychiat-
ric disorders with sex differences larger than among nonau-
tistic individuals. This study expands the growing body of
literature on autistic female individuals’ experiences and con-
sequently the recognition of differing needs in this understud-
ied and underserved group.
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