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Background: The consequences of autism in pregnancy outcomes have not been explored 

before, although it is of crucial importance because of the frequent comorbidities and medica-

tion in this group of women.

Objectives: To estimate the risk of adverse pregnancy outcomes in women diagnosed with 

autism.

Design: Nationwide population-based cohort study.

Setting: Sweden.

Participants: Singleton births identified in the Swedish Medical Birth Registry, 2006–2014. 

A total of 2,198 births to women diagnosed with autism registered in the Swedish National 

Patient Registry were compared to 877,742 singleton births to women without such a diagnosis.

Main outcome and measures: Preterm delivery. Secondary measures were cesarean deliv-

ery (emergency and elective), Apgar score <7 at 5 minutes, small for gestational age, large for 

gestational age, stillbirth, gestational diabetes, and preeclampsia. ORs were calculated through 

logistic regression, adjusted for maternal age at delivery, maternal country of birth, smoking, 

maternal body mass index, parity, calendar year of birth, and psychotropic and antiepileptic 

medication during pregnancy.

Results: Women with autism were at increased risk of preterm birth (OR=1.30; 95% 

CI=1.10–1.54), especially medically indicated preterm birth (OR=1.41; 95% CI=1.08–1.82), 

but not with spontaneous preterm birth. Maternal autism was also associated with an increased 

risk of elective cesarean delivery (OR=1.44; 95% CI=1.25–1.66) and preeclampsia (OR=1.34; 

95% CI=1.08–1.66), but not with emergency cesarean delivery, low Apgar score (<7), large for 

gestational age, gestational diabetes, and stillbirth. In women with medication during pregnancy, 

there was no increased risk of adverse pregnancy outcome except for induction of delivery 

(OR=1.33; 95% CI=1.14–1.55).

Conclusion and relevance: Maternal autism is associated with preterm birth, likely due to an 

increased frequency of medically indicated preterm births, but also with other adverse pregnancy 

outcomes, suggesting a need for extra surveillance during prenatal care.

Keywords: autism, antiepileptic drugs, pregnancy, preeclampsia, preterm birth

Key points
Question: Are women with autism at an increased risk of adverse pregnancy outcomes?

Findings: This nationwide population-based cohort study of 2,198 births to 1,382 

women diagnosed with autism and 877,742 singleton births to 503,846 women with-

out such a diagnosis found a significantly increased risk of preterm birth, likely due 
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to an increased frequency of medically indicated preterm 

births as well as an increased risk of other adverse pregnancy 

outcomes.

Meaning: Our results suggest a need for individual prenatal 

care for women with autism with a better understanding of 

the difficulties related to autism, especially regarding the 

communication with health care professionals.

Introduction
Autism, a disorder with still limited recognition in adult 

medicine,1 is characterized by impairment in social interac-

tion, communication, and restricted, repetitive, stereotyped 

behavior, interests, and activities.2 The etiology of autism is 

still not fully known, but risk factors include genetic predis-

position, structural brain abnormalities with different causes, 

and physiological and biochemical dysfunction.3 Individuals 

with autism suffer from increased comorbidity (eg, epilepsy 

and attention-deficit/hyperactivity disorder [ADHD], as well 

as other psychiatric and somatic disorders)2,4,5 and are often 

treated with psychotropic and antiepileptic drugs. These 

drugs, when used during pregnancy are associated with 

adverse outcomes, such as preterm birth, abnormal birth 

weight, and poor neonatal adaptation.6–8

The reactivity to sensory stimulus (such as pain, touch, 

and internal changes) is more heightened in individuals with 

autism and they often show difficulties accommodating to 

sensory stimuli.9–11

While we are aware of two studies on the pregnancy expe-

riences in women with autism (they describe difficulties with 

sensory processing, adaption to changes during pregnancy, 

and communication with health care personnel),12,13 we have 

not been able to identify any study on pregnancy outcomes 

in women with autism.

The aim of this study was to examine the risk of adverse 

pregnancy outcomes in women with autism. Our main out-

come measure was preterm birth as it is strongly associated 

with fetal maturation, both contributing to higher neonatal 

mortality and morbidity.14

Methods
Our cohort comprised singleton births from the start of 2006 

until the end of 2014 (n=954,497) recorded in the Swedish 

Medical Birth Registry (MBR; Figure 1). The MBR has col-

lected information on pre- and perinatal factors since 1973, 

with a high validity for the variables used in this study.15 The 

Registry covers more than 98% of infants born in Sweden.15

Through linkage with the Swedish National Patient Reg-

istry (NPR)16 we were able to identify 2,460 singleton births 

to women with autism before delivery. Autism was defined 

according to International Classification of Disease (ICD) 

codes (ICD-9: 299A, 299B, 299W, 299X; ICD-10: F84.0-

F84.5, F84.8, and F84.9). To link the registries we used the 

Swedish personal identity number assigned to all individuals 

residing in Sweden.16 The NPR was introduced in 1964 and 

became nationwide in 1987.17 It includes hospital-based 

outpatient care since 2001 and today it covers more than 

99% of all hospital discharges.17

Singleton births to women never diagnosed with autism 

were used as population controls. We restricted our study 

participants to those with complete information on maternal 

country of birth, smoking in early pregnancy, parity, and self-

reported height and weight at the first prenatal visit. These 

restrictions resulted in a study population of 2,198 births to 

women with autism and 877,742 to women never diagnosed 

with autism (Figure 1).

Outcome variables
From the MBR, we extracted data on completed weeks of ges-

tation, mode of delivery, 5-minute Apgar scores, intrauterine 

growth, stillbirth, and maternal complications (preeclampsia 

and gestational diabetes).

Preterm birth was defined as <37 completed weeks of ges-

tation. We stratified preterm birth into extremely (<28 weeks), 

very (28 to <32 weeks), and moderately (32 to <37 weeks) 

preterm birth. Medically indicated preterm birth was defined 

as preterm delivery after induction of labor or cesarean sec-

tion before labor. Cesarean delivery was divided into elec-

tive (an existing variable in the MBR) and not elective. Low 

5-minute Apgar score was defined as a score <7. We used 

the Swedish sex-specific estimated fetal growth curves18 to 

define small for gestational age (SGA) birth as having a birth 

weight less than two standard deviations below the mean birth 

weight for their gestational age, and large for gestational 

age (LGA) birth as having a birth weight of two standard 

deviations above the mean birth weight for their gestational 

age. Stillbirth was defined as fetal death at ≥28 completed 

gestational weeks until 2008 and thereafter, ≥22 completed 

gestational weeks. We defined maternal preeclampsia and 

gestational diabetes as having relevant ICD-10 codes (pre-

eclampsia: O14-15 and gestational diabetes: O244). ICD-10 

was introduced in Sweden in 1997.

Variables used for adjusted calculations
Maternal age at delivery (≤24, 25–29, 30–34, ≥35 years), 

maternal country of birth (Nordic [Sweden, Denmark, Norway, 

Finland, and Iceland] vs non-Nordic country), calendar year of 
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birth (1997–2001, 2002–2006, 2007–2011), smoking in early 

pregnancy (nonsmoker, 1–9 cigarettes/day, ≥10 cigarettes/day), 

and parity (primipara or multipara) were all extracted from 

the MBR. Body mass index (BMI; <18.5, 18.5 to <25, 25 to 

<30, and ≥30) was calculated from self-reported height and 

weight at the first prenatal visit in the MBR. At the time of 

this writing, there are no approved drugs for autism in Sweden 

and we considered the use of psychotropic and antiepileptic 

medication as a treatment for a comorbid disease. Data on 

psychotropic (antipsychotic, hypnotic/anxiolytic, antidepres-

sant, and to treat ADHD) and antiepileptic medication were 

obtained through the Swedish Prescribed Drug Registry, which 

includes information on all dispensed drugs since July 1, 2005, 

registered as Anatomical Therapeutic Chemical (ACT) codes.19 

The drugs included according to ACT codes are described in 

Table S1. Medication during pregnancy was defined as drugs 

dispensed <6 months before conception until birth date.

Analytics
We calculated crude (ORs) and adjusted odds ratios (aORs) 

with 95% CIs using unconditional logistic regression adjusted 

for maternal age, country of maternal birth, smoking, BMI, 

parity, year of birth, psychotropic and antiepileptic medica-

tion during pregnancy to control for confounding. In the 

main analyses for both women with autism and population 

controls, more than one birth per woman was allowed. In a 

separate analysis, we calculated ORs and aOR (adjusted as 

described above except for parity) for primiparous women 

with autism and their controls. For biparous women we cal-

culated the risk of preeclampsia to be able to further explore 

the described link between autism and preeclampsia.20 As 

sensitivity analyses we stratified births to women with and 

without psychotropic and antiepileptic medication during 

pregnancy and calculated crude and adjusted OR for adverse 

pregnancy outcomes.

Data were analyzed using SPSS software, version 24.

Ethics
The study was approved by the Regional Ethics Committee 

in Stockholm, Sweden (2008/1182-31/4). Formal individual 

consent was not required due to the strict registry-based 

study design.21

Results
Characteristics of study participants
After exclusions, as described above, our cohort consisted of 

2,198 births to 1,382 women with autism and 877,742 births 

to 503,846 women never diagnosed with autism (Figure 1).

Figure 1 Study cohort, definition, and exclusion.
Notes: The study cohort was defined using the Swedish MBR. Autism was defined per the ICD codes (ICD-9: 299A, 299B, 299W, 299X; ICD-10: F84.0-F84.5, F84.8, and 
F84.9).
Abbreviations: ICD, International Classification of Disease; MBR, Medical Birth Register.

All registered singleton births in Sweden (MBR), 2006–2014
n=954,497

Included:
Singleton births with complete information on maternal
age at delivery, maternal country of birth, smoking in

early pregnancy, parity, maternal height, and weight in
early pregnancy in the MBR

n=879,940

Excluded:
Singleton births to women without complete

information in the MBR

n=74,557

Singleton births to women
with autism

n=2,198

Singleton births to women 
without autism

n=877,742

Singleton births to women
with autism

n=262

Singleton births to women
without autism

n=74,295
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Women with autism were more often smokers and 

primipara than control women (Table 1). They were also 

younger at delivery than the controls (median age 26.0 vs 

30 years). Additional characteristics are listed in Table 1. In 

>45% of births to women with autism, psychotropic or anti-

epileptic drugs were used during the pregnancies (Table 1). 

For a detailed description of medication before and during 

pregnancy, see Table 1.

Main results
Women with autism were at an increased risk of preterm birth 

(OR=1.30; 95% CI=1.10–1.54), which after stratification, 

remained for moderately (32 to <37 weeks) preterm birth 

(OR=1.32; 95% CI=1.10–1.58; Table 2). In primiparous 

women with autism, the risk remained significantly increased 

only for moderately preterm birth (Table 3). This finding 

was due to the excess risk of medically indicated preterm 

Table 1 Characteristics of the studied women with singleton births (2006–2014) divided into groups

Births to women 
with autism, n (%)

Births to population 
controls, n (%)

2,198 877,742

Maternal age, years ≤24 878 (39.9) 127,078 (14.5)
25–29 621 (28.3) 257,263 (29.3)
30–34 469 (21.3) 302,892 (34.5)
≥35 230 (10.5) 190,500 (21.7)

Parity Primipara 1,175 (53.5) 389,278 (44.3)
Multipara 1,023 (46.5) 488,464 (55.7)

Maternal country of birth Nordic 2,051 (93.3) 683,405 (77.9)
Non-Nordic 147 (6.7) 194,337 (22.1)

BMIa <18.5 93 (4.2) 21834 (2.5)

18.5 to <25 1,114 (50.7) 527,724 (60.2)

25 to <30 549 (25.0) 218,141 (24.9)

≥30 440 (20.0) 108,245 (12.4)
Calendar year of birth 2006–2008 641 (29.2) 273,639 (31.2)

2009–2011 726 (33.0) 299,362 (34.1)
2012–2014 831 (37.8) 304,741 (34.7)

Smoking in early pregnancy Nonsmoker 1,744 (79.3) 821,745 (93.6)
1–9 cigarettes/day 308 (14.0) 43,531 (5.0)
≥10 cigarettes/day 146 (6.6) 12,466 (1.4)

Antiepileptic drugs Anytime 738 (33.6) 35,323 (4.0)
Before 332 (15.1) 12,187 (1.4)
During 151 (6.9) 5,729 (0.7)

Antipsychotics
Hypnotics/anxiolytics

Anytime 1,769 (80.5) 229,893 (26.2)
Before 1,090 (49.6) 101,139 (11.5)
During 595 (27.1) 36,193 (4.1)

Antidepressants Anytime 1,909 (86.9) 214,340 (24.4)
Before 1,244 (56.6) 94,384 (10.8)
During 808 (36.8) 44,343 (5.1)

Antiepileptic drugs, antipsychotics, 
hypnotics/anxiolytics antidepressants

Anytime 2,027 (92.2) 304,911 (34.7)
Before 1,424 (64.8) 143,380 (16.3)
During 1,007 (45.8) 67,508 (7.7)

Note: aBMI do not add up in numbers.
Abbreviation: BMI, body mass index.

birth (OR=1.41; 95% CI=1.08–1.82), whereas there was 

no increased risk of spontaneous preterm birth (Tables 2 

and 3). Women with autism and without preeclampsia were 

at an increased risk of medically indicated preterm birth 

(aOR=1.59, 95% CI=1.42–1.78).

Maternal autism was also linked with an increased 

risk of elective cesarean delivery in births to women with 

autism (OR=1.44; 95% CI=1.25–1.66) and in primipa-

rous women with autism (OR=1.85; 95% CI=1.52–2.25; 

Tables 2 and 3).

Preeclampsia was more prevalent in mothers with autism 

(Table 2). In the sensitivity analyses (Table 3), the risk of 

preeclampsia was not significantly increased for primiparous 

women although it was for biparous women with autism 

(aOR=2.23; 95% CI=1.43–3.46). The risk of induction 

of delivery was increased in birth to women with autism 

(OR=1.52; 95% CI=1.37–1.70).
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Other pregnancy outcomes, including gestational diabe-

tes, were not linked to maternal autism in the main analyses, 

except for SGA in women without medication during preg-

nancy (OR=1.23; 95% CI=1.02–1.47; Table S2).

Table 2 Adverse pregnancy outcomes in singleton births to women with autism, Sweden, 2006–2014

Outcome variables Cases in 
women 
with autism 
(n=2,196)

Cases in 
population 
controls 
(n=875,944)

Crude OR;  
95% CI

Adjusted OR;a 
95% CI

Preterm birth Preterm birth, all 147 (6.7) 41,341 (4.7) 1.45; 1.23–1.71 1.30; 1.10–1.54
Preterm birth <28 weeks 6 (0.3) 2,148 (0.2) 1.12; 0.50–2.49 1.03; 0.46–2.30

Preterm birth 28 to <32 weeks 13 (0.6) 3,805 (0.4) 1.36; 0.79–2.36 1.24; 0.72–2.14

Preterm birth 32 to <37 weeks 128 (5.8) 38,388 (4.0) 1.47; 1.23–1.76 1.32; 1.10–1.58
Spontaneous preterm birth 87 (4.0) 25,348(2.9) 1.38; 1.12–1.71 1.23; 0.99–1.52
Medically indicated preterm birth 59 (2.7) 15,612 (1.8) 1.52; 1.17–1.97 1.41; 1.08–1.82

Mode of delivery Cesarean delivery 395 (18.0) 145,782 (16.6) 1.10; 0.98–1.22 1.25; 1.12–1.40
Elective cesarean delivery 217 (9.9) 73,844 (8.4) 1.19; 1.04–1.37 1.44; 1.25–1.66
Not elective cesarean delivery 178 (8.1) 71,938 (11.2) 0.99; 0.85–1.15 1.03; 0.88–1.21
Induction of delivery, all 431 (19.6) 117,837 (13.5) 1.57; 1.41–1.75 1.52; 1.37–1.70

Apgar score Apgar score <7 at 5 minutes 34 (1.5) 111,231 (1.3) 1.21; 0.86–1.70 1.13; 0.80–1.58
Intrauterine growth SGA 250 (11.5) 83,077 (9.5) 1.23; 1.08–1.40 1.13; 0.99–1.30

LGA 215(9.8) 86,720 (9.9) 0.99; 0.86–1.14 1.00; 0.87–1.16
Stillbirth Stillbirth 6 (0.3) 2,628 (0.3) 0.91; 0.41–3.03 0.86; 0.39–1.93
Maternal 
complications

Preeclampsia 91 (4.1) 23,713 (2.7) 1.55; 1.26–1.92 1.34; 1.08–1.66
Gestational diabetes 27 (1.2) 9,919 (1.1) 1.10; 0.74–1.59 1.30; 0.89–1.91

Notes: Data are n (%) unless otherwise specified. Statistically significant risk estimates are italicized and bold. aORs were adjusted for maternal age, country of maternal birth, 
smoking, body mass index, parity, year of birth, psychotropic, and antiepileptic medication during pregnancy. 
Abbreviations: LGA, large for gestational age; SGA, small for gestational age.

Table 3 Adverse pregnancy outcomes in singleton births to primiparous women with autism, Sweden, 2006–2014

Outcome variables Women 
with autism, 
n=1,174

Cases in population 
controls n=388,542

Crude OR;
95% CI

Adjusted OR;a 
95% CI

Preterm birth Preterm birth, all 85 (7.2) 22,228 (5.7) 1.29; 1.03–1.60 1.24; 0.99–1.55
Preterm birth <28 weeks 2 (0.2) 1,201 (0.3) 0.55; 0.14–2.20 0.52; 0.13–2.09

Preterm birth 28 to <32 weeks 8 (0.7) 2,122 (0.5) 1.25; 0.62–2.51 1.23; 0.61–2.47

Preterm birth 32 to <37 weeks 75 (6.4) 18,905 (4.9) 1.33; 1.06–1.69 1.28; 1.17–1.62
Spontaneous preterm birthb 54 (4.6) 14,254 (3.7) 1.27; 0.96–1.66 1.22; 0.93–1.61
Medically indicated preterm birthb 30 (2.6) 7,789 (2.0) 1.28; 0.89–1.84 1.24; 0.86–1.78

Mode of delivery Cesarean delivery 233 (19.8) 72,014 (18.5) 1.09; 0.94–1.26 1.33; 1.15–1.54
Elective cesarean delivery 113 (9.6) 25,370 (6.5) 1.52; 1.26–1.85 1.85; 1.52–2.25
Not elective cesarean delivery 120 (10.2) 46,644 (12.0) 0.84; 0.69–1.01 0.99; 0.82–1.20
Induction of delivery, all 201 (17.1) 58,194 (15.0) 1.17; 1.00–1.36 1.22; 1.04–1.42

Apgar score Apgar score <7 at 5 minutes 22 (1.9) 6,429 (1.7) 1.14; 0.74–1.73 1.11; 0.73–1.70
Intrauterine 
growth

SGA 159 (13.6) 50,985 (13.2) 1.04; 0.88–1.22 1.05; 0.88–1.24

LGA 78 (6.7) 23,467 (6.1) 1.11; 0.88–1.39 1.01; 0.80–1.28
Stilbirth Stillbirth 3 (0.3) 1,269 (0.3) 0.78; 0.25–2.43 0.75; 0.24–2.32
Maternal 
complications

Preeclampsia 63 (5.4) 16,333 (4.2) 1.29; 1.00–1.67 1.21; 0.94–1.56
Gestational diabetes 16 (1.4) 3,624 (0.9) 1.47; 0.90–2.41 1.66; 1.01–2.74

Notes: Data are n (%) unless otherwise specified. Statistically significant risk estimates are italicized and bold. aORs were adjusted for maternal age, country of maternal birth, 
smoking, body mass index, parity, and year of birth. bWe did not have data on spontaneous vs induced preterm birth in all preterm births, hence numbers do not add up. 
Abbreviations: LGA, large for gestational age; SGA, small for gestational age.

In women with medication during pregnancy, there was 

no increased risk of adverse pregnancy outcomes except 

for induction of delivery (OR=1.33; 95% CI=1.14–1.55; 

Table S3).
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Discussion
Main findings
This nationwide population-based cohort study of 2,198 

births found a positive association between maternal autism 

and preterm birth in the offspring. This is important as pre-

term birth is a major cause of morbidity and mortality in the 

neonatal period.22,23

Preterm birth has been linked with several maternal 

conditions including preeclampsia, chronic hypertension, 

a history of preterm birth and lung disease, age >30 years, 

and stress (both physiologic and psychologic).23,24 Women 

with autism in our cohort were significantly younger than 

the controls and had no increased risk of gestational dia-

betes. Women with autism and without preeclampsia were 

at an even higher risk of medically indicated preterm birth 

than women with autism in general. Hence, these factors are 

unlikely to explain the excess risk of preterm birth seen in 

mothers with autism in our cohort, due to an increased risk 

of medically indicated preterm birth and moderately (32 to 

<37 weeks) preterm birth. We found no increased risk of 

spontaneous preterm birth.

Women with autism with psychotropic and antiepileptic 

medication during pregnancy were not at an increased risk 

of preterm birth compared with population controls on the 

same medication. However, a slightly higher percentage of 

women with autism with psychotropic and antiepileptic medi-

cation than those without these medications had an adverse 

pregnancy outcome. It is possible that women with autism 

undergoing treatment have a more severe form of autism. Con-

tinuation of psychotropic medication during pregnancy has not 

earlier been associated with adverse pregnancy outcomes.25–27

Women with autism in our study had a 1.3-fold risk of pre-
eclampsia in our main analyses. In the sensitivity analyses, the 
risk was not significantly increased for primiparous women; 
nevertheless, biparous women with autism had a 2.3-fold risk 
for preeclampsia. Preeclampsia is considered to be caused by 
an exaggerated systemic inflammatory response.28 Thus, it is 
possible that an altered immune response in individuals with 
autism29 contributed to the higher prevalence of preeclampsia.

There has not been reported any differences in risk of 

adverse pregnancy outcome in women who discontinued 

antipsychotic medication during pregnancy compared with 

those who continued.26,27 Hence, the use of antipsychotic and 

hypnotic/anxiolytic drugs during pregnancy might reflect a 

more severe autism in these women.

Supported by our findings of an increased risk of elective 

cesarean and induction of delivery, as well as no increased 

risk of extremely (<28 weeks) or very (28 to <32 weeks) 

preterm delivery, low 5 minutes Apgar score, and emergency 

cesarean delivery, there might be a wish to commence the 

delivery more dependent on the mothers’ than fetal well-

being. The difficulties with heightened sensitivity to sensory 

stimuli, internal changes, and difficulties to adapt to these 

in women with autism,9–13 might impose a stronger stress 

response and thereby contribute to the increased risk of elec-

tive cesarean delivery and labor induction. Another reason 

might be the difficulties in communication between health 

care personnel and patients with autism.30 The continuation of 

psychotropic medication during pregnancy could potentially 

ameliorate these difficulties.

Studies have proposed preeclampsia, labor induction, 

and SGA as risk factors for autism in offspring.5,20,31–33 

Since autism is a highly inherited disease with only partial 

penetrance, it is possible that preeclampsia, labor induction, 

and SGA are signs of overlapping inheritance.

Strengths and limitations
One strength of our study is the large number of pregnant 

women, which allowed us to calculate precise risk estimates. 

We used a population-based approach to minimize selection 

bias. We were also able to adjust our data for a number of 

covariates (although residual confounding can never fully 

be ruled out in observational studies). Most of the data on 

confounders were collected prospectively before the outcome 

of the study, thereby excluding recall bias.15 Birth data were 

retrieved from a registry with high validity (the Swedish 

MBR).

Our study has some limitations. First, a small number of 

women with mild autism may never have been admitted to 

a hospital or visited a hospital-based outpatient clinic (and 

thus have no diagnosis of autism in the NPR); however, this is 

unlikely because most patients with autism are diagnosed by 

specialists. Moreover, such a misclassification will lead only 

to false-negative cases (then classified as healthy controls) 

but considering the low prevalence of autism, false-negative 

autism is unlikely to influence our risk estimates more than 

marginally. A second limitation is the lack of validation of 

autism in our cohort. However, the NPR has a high positive 

predictive value (85%–95%) for most chronic disorders 

including different psychiatric disorders.17 A third limitation 

is the lack of information on life circumstances since medica-

tion during pregnancy might be less common in women with 

autism who are living in a less caring environment (individu-

als with autism often depend on others to communicate and 

understand their needs).30 Furthermore, we cannot rule out 

that communication difficulties have influenced our risk 
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estimates for adverse pregnancy outcomes. On the other hand, 

the need for medication might be concealed in individuals 

living in a supporting and caring environment by reduced 

symptoms of psychiatric comorbidities.

Conclusion
Maternal autism was linked with preterm birth, probably due 

to an increased frequency of medically indicated preterm 

births, but also with other adverse pregnancy outcomes, 

such as increased risk of preeclampsia. In the group who 

continued with psychotropic medication only, the increased 

risk of preeclampsia remained significant. Our results suggest 

a need for individual prenatal care for women with autism, 

weighing pros and cons for continuation of psychotropic 

medication, with a better understanding of the difficulties 

related to autism, especially regarding the communication 

with health care professionals.
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Supplementary materials

Table S1 ACT codes used in the study

Drug ACT-code

Antiepileptic drugs N03A Phenobarbital, Phenytoin, Fosphenytoin, Ethosuximide, Clonazepam, Carbamazepine, Oxcarbazepine, 
Rufinamide, Eslicarbazepine, Valproate, Vigabatrin, Lamotrigine, Felbamate, Topiramate, Gabapentin, 
Levetiracetam, Zonisamide, Pregabalin, Stiripentol, Lacosamide, Retigabine, Perampanel, Brivaracetam

N03AF01 Carbamazepine
N03AF02 Oxcarbazepine
N03AX09 Lamotrigine
N03AX14 Levetiracetam

Antipsychotics N05A Levomepromazine, Fluphenazine, Perphenazine, Haloperidol, Melperone, Droperidol, Sertindole, 
Ziprasidone, Lurasidone, Flupentixol, Chlorprothixene, Zuclopenthixol, Loxapine, Clozapine, 
Olanzapine, Kvetiapin, Lithium, Risperidone, Aripiprazole, Paliperidone, Brexpiprazole

Hypnotics/anxiolytics N05B/N05C Diazepam, Oxazepam, Lorazepam, Alprazolam, Hydroxyzine, Buspirone, Nitrazepam, 
Flunitrazepam, Midazolam, Zopiclone, Zolpidem, Melatonin, Clomethiazole, Propiomazine, Valerian, 
Dexmedetomidine

Antidepressants N06A Clomipramine, Amitriptyline, Nortriptyline, Maprotiline, Fluoxetine, Citalopram, Paroxetine, Sertraline, 
Fluvoxamine, Escitalopram, Moclobemide, Mianserin, Mirtazapine, Bupropion, Venlafaxine, Reboxetine, 
Duloxetine, Agomelatine, Vortioxetine

Psychostimulants N06B Dexamphetamine, Methylphenidate, Modafinil, Atomoxetine, Lisdexamfetamine, Caffeine, Piracetam, 
Linopirdine, Idebenone

Table S2 Adverse pregnancy outcomes in singleton births to women with autism, without medication during pregnancy, Sweden, 
2006–2014.

Outcome variables Cases in women 
with autism 
(n=1,189)

Cases in  
population controls  
(n=8,08,570)

Crude OR;  
95% CI

Adjusted OR;a 
95% CI

Preterm birth Preterm birth, all 76 (6.4) 36,915 (4.6) 1.43; 1.13–1.80 1.32; 1.04–1.67
Preterm birth <28 weeks 5 (0.4) 1,965 (0.2) 1.73; 0.72–4.18 1.66; 0.69–4.00

Preterm birth 28 to <32 weeks 6 (0.5) 3,4060 (0.4) 1.20; 0.54–2.68 1.12; 0.50–2.50

Preterm birth 32 to <37 weeks 65 (5.5) 31,544 (3.9) 1.42; 1.11–1.83 1.31; 1.02–1.69
Spontaneous preterm birthb 46 (3.9) 22,940 (2.8) 1.38; 1.02–1.85 1.24; 0.92–1.67
Medically indicated preterm birthb 30 (2.5) 13,643 (1.7) 1.50; 1.05–2.17 1.46; 1.01–2.10

Mode of 
delivery

Cesarean delivery 199 (16.7) 1,30,749 (16.2) 1.04; 0.90–1.21 1.24; 1.06–1.44
Elective cesarean delivery 111 (9.3) 65,467 (8.1) 1.17; 0.96–1.42 1.45; 1.19–1.13
Not elective cesarean delivery 88 (7.4) 65,282 (8.1) 0.91; 0.73–1.13 1.01; 0.81–1.26
Induction of delivery, all 203 (17.1) 1,05,746 (13.1) 1.37; 1.18–1.59 1.40; 1.20–1.63

Apgar score Apgar score <7 at 5 minutes 11 (0.9) 9,912 (1.2) 0.75; 0.42–1.36 0.73; 0.40–1.33
Intrauterine 
growth

SGA 138 (11.7) 76,411 (9.5) 1.26; 1.06–1.51 1.23; 1.02–1.47
LGA 106 (9.0) 79,324 (9.8) 0.90; 0.74–1.10 0.89; 0.73–1.10

Stillbirth Stillbirth 5 (0.4) 2,383 (0.3) 1.43; 0.59–3.44 1.42; 0.59–3.43
Maternal 
complications

Preeclampsia 44 (3.7) 21,414 (2.6) 1.41; 1.04–1.91 1.26; 0.93–1.71
Gestational diabetes 14 (1.2) 8,867 (1.1) 1.08; 0.63–1.82 1.36; 0.80–2.32

Notes: Data are n (%) unless otherwise specified. Statistically significant risk estimates were italicized and bold. aORs were adjusted for maternal age, country of maternal 
birth, smoking, body mass index, parity, and year of birth. bWe did not have data on spontaneous vs induced preterm birth in all preterm births, hence numbers do not add up. 
Abbreviations: LGA, large for gestational age; SGA, small for gestational age.
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Table S3 Adverse pregnancy outcomes in singleton births to women with autism, with psychotropic and antiepileptic medication 
during pregnancy, Sweden, 2006–2014

Outcome variables Cases in women 
with autism 
(n=1,007)

Cases in  
population controls 
(n=67,374)

Crude OR;  
95% CI

Adjusted OR;a 
95% CI

Preterm birth Preterm birth, all 71 (7.1) 4,426 (6.6) 1.08; 0.85–1.38 1.02; 0.80–1.30
Preterm birth <28 weeks 1 (0.1) 183 (0.2) 0.36; 0.05–2.61 0.35; 0.05–2.79

Preterm birth 28 to <32 weeks 7 (0.7) 399 (0.6) 1.18; 0.56–2.49 1.12; 0.53–2.37

Preterm birth 32 to <37 weeks 63 (6.3) 3,844 (5.7) 1.10; 0.85–1.43 1.04; 0.80–1.34
Spontaneous preterm birthb 41 (4.1) 2,408 (3.6) 1.14; 0.84–1.57 1.06; 0.77–1.46
Medically indicated preterm birthb 29 (2.9) 1,969 (2.9) 0.98; 0.68–1.43 0.95; 0.66–1.38

Mode of delivery Cesarean delivery 196 (19.5) 15,033 (22.3) 0.84; 0.72–0.98 0.98; 0.84–1.15
Elective cesarean delivery 106 (10.5) 8,377 (12.4) 0.83; 0.68–1.02 1.02; 0.84–1.26
Not elective cesarean delivery 90 (8.9) 6,656 (9.9) 0.90; 0.72–1.11 0.94; 0.75–1.17
Induction of delivery, all 228 (22.6) 12,091 (17.9) 1.34; 1.15–1.55 1.33; 1.14–1.55

Apgar score Apgar score <7 at 5 minutes 23 (2.3) 1,319 (2.0) 1.17; 0.77–1.78 1.14; 0.75–1.73
Intrauterine 
growth

SGA 112 (11.2) 6,666 (9.5) 1.14; 1.06–1.51 1.05; 0.86–1.28
LGA 109 (9.0) 7,396 (9.8) 0.98; 0.80–1.20 1.05; 0.86–1.29

Stillbirth Stillbirth 1 (0.1) 245 (0.4) 0.27; 0.04–1.94 0.26; 0.04–1.88
Maternal 
complications

Preeclampsia 47 (4.7) 2,299 (3.4) 1.39; 1.03–1.86 1.29; 0.95–1.74
Gestational diabetes 13 (1.3) 1,052 (1.3) 0.82; 0.48–1.43 0.99; 0.56–1.72

Notes: Data are n (%) unless otherwise specified. Statistically significant risk estimates are italicized and bold. aORs were adjusted for maternal age, country of maternal birth, 
smoking, body mass index, parity, and year of birth. bWe did not have data on spontaneous vs induced preterm birth in all preterm births, hence numbers do not add up. 
Abbreviations: LGA, large for gestational age; SGA, small for gestational age.
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