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IMPORTANCE Antidepressant use during pregnancy has been associated with
neurodevelopmental disorders in children in some studies. However, results may be
explained by uncontrolled confounding by parental mental health status, genetics,
and environmental factors.

OBJECTIVE To evaluate the association between antidepressant use in pregnancy
and neurodevelopmental outcomes in children.

DESIGN, SETTING, AND PARTICIPANTS This cohort study of health care utilization data was
separated into cohorts of publicly and privately insured pregnant individuals and their
children nested in the Medicaid Analytic eXtract (MAX; 2000-2014) and the IBM MarketScan
Research Database (MarketScan; 2003-2015). A total of 1.93 million pregnancies in MAX and
1.25 million pregnancies in MarketScan were recorded. Children were followed from birth
until outcome diagnosis, disenrollment, death, or end of study (maximum 14 years).
Analyses were conducted between August 2020 and July 2021.

EXPOSURES Dispensing of antidepressant medication from gestational week 19 until delivery,
the period of synaptogenesis.

MAIN OUTCOMES AND MEASURES Neurodevelopmental disorders in children defined using
validated algorithms. Early pregnancy exposure was considered in sensitivity analyses,
and approaches to confounding adjustment included propensity score fine stratification,
discontinuers comparison, and sibling analyses.

RESULTS Among the individuals included in the analysis, there were 145 702
antidepressant-exposed and 3 032 745 unexposed pregnancies; the mean (SD) age among
the antidepressant exposed and unexposed was 26.2 (5.7) and 24.3 (5.8) years in MAX and
32.7 (4.6) and 31.9 (4.6) years in MarketScan, respectively; and in MAX, which collected
information on race and ethnicity, 72.4% of the antidepressant-exposed and 37.1% of the
unexposed individuals were White. Crude results suggested up to a doubling in risk of
neurodevelopmental outcomes associated with antidepressant exposure; however,
no association was observed in the most fully adjusted analyses. When comparing
antidepressant-exposed and unexposed siblings, hazard ratios were 0.97 (95% CI, 0.88-1.06)
for any neurodevelopmental disorder, 0.86 (95% CI, 0.60-1.23) for autism spectrum disorder,
0.94 (95% CI, 0.81-1.08) for attention-deficit/hyperactivity disorder, 0.77 (95% CI, 0.42-1.39)
for specific learning disorders, 1.01 (95% CI, 0.88-1.16) for developmental speech/language
disorder, 0.79 (95% CI, 0.54-1.17) for developmental coordination disorder, 1.00
(95% CI, 0.45-2.22) for intellectual disability, and 0.95 (95% CI, 0.80-1.12) for behavioral
disorders. Results were generally consistent for antidepressant classes and drugs and across
exposure windows.

CONCLUSIONS AND RELEVANCE The results of this cohort study suggest that antidepressant
use in pregnancy itself does not increase the risk of neurodevelopmental disorders in
children. However, given strong crude associations, antidepressant exposure in pregnancy
may be an important marker for the need of early screening and intervention.
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M ental health disorders, and in particular depressive
disorders, are common among women of reproductive
age, including during pregnancy.1-3 Accordingly,

antidepressantsandotherpsychiatricmedicationsarefrequently
prescribed, especially for women with severe illness. In the US,
estimates for the prevalence of antidepressant use during preg-
nancy range from 6% to 8%.4-7 Several studies have attempted
to clarify whether antidepressant exposure in utero increases the
risk of neurodevelopmental disorders (NDDs) in children. Most
of this research has focused on autism spectrum disorder (ASD)
and attention-deficit/hyperactivity disorder (ADHD).8 Results
have largely been conflicting, and whether antidepressant expo-
sure increases the risk of these childhood disorders remains
controversial.8 It is possible that confounding by indication of
antidepressants for severe depression and by genetic and envi-
ronmental factors associated with NDDs in children can explain
the observed associations.9 Moreover, few studies have consid-
ered other specific diagnosed NDDs outside of small, hospital-
or clinic-based settings.10 Limited data for intellectual disabili-
ties and motor development are largely inconclusive owing
to lack of confounding control and inconsistent measurement
of outcomes.11

In this cohort study, we used 2 large health care utilization
databases to quantify the association between antidepressant
use in pregnancy and various NDDs in children. We controlled
for confounding by indication, environment, and genetics
through various design and analytic approaches. The large
sample size allowed for the assessment of antidepressant classes
and individual drugs, and of various exposure windows.

Methods
Data Sources and Study Cohorts
We defined pregnancy cohorts nested in the Medicaid Analytic
eXtract (MAX), which includes health care utilization data for
Medicaid beneficiaries nationwide, from 2000 to 2014 and the
MarketScan Commercial Claims Database (MarketScan), which
includes private health insurance claims data, from 2003 to 2015.
The development of the MAX pregnancy cohort has been pre-
viously described,12 and similar methods were used in the de-
velopment of the MarketScan cohort. Both data sources include
information on demographics, diagnoses, and procedures re-
ceived during all health care encounters, including all inpatient,
outpatient, or emergency department visits, and dispensed out-
patient prescription medications. Individuals aged 12 to 55 years
with live-birth deliveries linked to infants were required to have
insurance coverage from 3 months before the date of the esti-
mated last menstrual period (LMP) to 1 month after delivery.

This study was approved by the institutional review board
of Brigham and Women’s Hospital, which waived the need
for informed consent. The Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) reporting
guidelines were followed for reporting.

Antidepressant Exposure
The primary exposed group included individuals with at least
1 dispensing of an antidepressant from 127 days after LMP (week

19 of gestation) to delivery, the approximate period of synapto-
genesis. Antidepressant use was further categorized by class, in-
cluding selective serotonin reuptake inhibitors, serotonin-
norepinephrinereuptakeinhibitors,andtricyclicantidepressants.
Exposure to individual antidepressant drugs was assessed for the
5 most commonly used drugs (sertraline, fluoxetine, bupropion,
citalopram,andescitalopram).Theunexposedgroupwasdefined
as having no antidepressant dispensing from 90 days prior to
pregnancy start through the day prior to delivery.

Neurodevelopmental Outcomes
We defined the following outcomes: ASD, ADHD, specific learn-
ing disorders, developmental speech/language disorder, de-
velopmental coordination disorder, intellectual disability, be-
havioral disorder, and any NDD (presence of any of the 7
specific disorders). Validated claims-based algorithms with high
positive predictive values were used to define each outcome
(eTable 1 in the Supplement).

Covariates
Potential confounders included demographics (age of preg-
nant individual, race and ethnicity [recorded in MAX only and
determined based on information submitted to the Centers for
Medicare & Medicaid Services by individual states], state, de-
livery year), indications for antidepressant use (depression,
anxiety, bipolar disorder, other mental health disorders, NDDs
in the pregnant individual), proxies for severity of mental
health conditions (numbers of psychiatric visits, inpatient and
emergency visits for mental health diagnoses, mental health
diagnoses, dispensings of other psychotropic medications), life-
style factors (smoking, alcohol, substance abuse), other medi-
cations, comorbidities, adequacy of prenatal care, and county-
level socioeconomic level indicators (MAX only). There is a very
small proportion of missing data for zip code (<1%), which is
used to define county-level socioeconomic indicators; there-
fore, the adjusted analysis is a complete case analysis that ex-
cludes pregnancies without zip code data. The full list of co-
variates and their respective assessment periods is included
in eTable 2 in the Supplement.

Key Points
Question Is antidepressant exposure during pregnancy associated
with an increased risk of specific neurodevelopmental disorders
in children?

Findings In this cohort study including 145 702
antidepressant-exposed pregnancies, antidepressant exposure
during pregnancy was not associated with autism spectrum
disorder, attention-deficit/hyperactivity disorder, specific
learning disorders, developmental speech/language disorders,
developmental coordination disorders, intellectual disabilities,
or behavioral disorders after accounting for confounding through
various design and analytic approaches. Results were generally
consistent across antidepressant medication classes, commonly
used individual drugs, and gestational exposure windows.

Meaning These findings suggest that antidepressant use in
pregnancy does not increase the risk of neurodevelopmental
disorders in children.
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Statistical Analysis
Main Analysis
Descriptive statistics were compared between exposure groups
using standardized differences; covariates with standardized
differences less than 10% were considered balanced. Cumu-
lative incidence was calculated for each outcome stratified by
data source and exposure status. Children were followed from
birth until the time of the outcome or the time of censoring,
marked by the end of enrollment, the end of the study pe-
riod, or death. To control for measured confounding, weight-
ing based on fine stratification of the propensity score (PS) was
used with 50 strata after trimming the nonoverlapping re-
gions of the PS distributions.13 Cox proportional hazards re-
gression was used to calculate crude and weighted hazard ra-
tios (HRs). The HRs were estimated in MAX and MarketScan
separately and were pooled using fixed-effect meta-analysis
(results for the publicly and privately insured cohorts sepa-
rately are presented in eTables 3-12 in the Supplement).

Given the known potential for unmeasured confounding
by treatment indication and by environmental and genetic fac-
tors, multiple design and analytic approaches to confound-
ing adjustment were implemented. First, we compared preg-
nant individuals with antidepressant exposure to unexposed
individuals and adjusted for nearly 70 measured covariates
using fine stratification of the PS (adjusted). Second, we used
a high-dimensional PS (HDPS adjusted) approach, including
an additional 200 empirically selected covariates.14

Third, we compared individuals with exposure during late
pregnancy to individuals who were unexposed during preg-
nancy but filled a prescription for an antidepressant prior to
pregnancy (discontinuer referent). Discontinuers were defined
as having a dispensing for any antidepressant in the window
from 90 to 31 days prior to LMP but not during the window of
30 days prior to LMP through delivery. For class and drug-
specific analyses, we additionally considered discontinuers to
the specific exposure.

Fourth, we completed a sibling analysis to control for
shared familial environmental and genetic confounders. Cox
proportional hazards models were stratified on individual iden-
tifier. We adjusted for potential nonshared confounders, in-
cluding all covariates included in the PS models except race
and ethnicity, state, and county-level socioeconomic status
variables; we additionally considered sibling birth order. The
publicly and privately insured cohorts were pooled prior to
analysis owing to sparse data challenges. We assessed poten-
tial carryover effects from the exposure of the first preg-
nancy to the outcome of the second pregnancy.15 Details on
methods for the sibling analyses can be found in the eMethods
in the Supplement. Because of limited study size, sibling
analyses were not conducted for medication classes and indi-
vidual drugs.

Sensitivity Analyses
The timing of the etiologically relevant window in pregnancy
is not well established for these outcomes. Therefore, we de-
fined a secondary exposure window during the first half of
pregnancy (LMP through 126 days after LMP) and compared
with antidepressant-unexposed pregnant individuals. To en-

sure that similarity in results between early and late expo-
sure windows was not because of pregnancies with exposure
in both windows, we additionally defined antidepressant ex-
posure as only in late or only in early pregnancy. The dis-
continuer referent analysis and sibling analysis were also re-
peated using the early pregnancy exposure window.

Exposure misclassification is possible if individuals who
fill a prescription for an antidepressant do not take it. This is
expected to bias results toward the null. To address this, we
required 2 dispensings during the exposure window to meet
the exposure definition.

Interpretation
In interpretation of the results, we focused on estimating mag-
nitude of associations in preference to dichotomizing the re-
sults as statistically significant or not.16 Specifically, we judged
estimates to be similar or different from the reference group
by 3 criteria: (1) strength of the adjusted HR (regardless of
whether the 95% CI included the null), (2) degree to which the
upper bound of the 95% CI indicated low compatibility be-
tween the data and strong adverse effects (ie, the upper bound
of the 95% CI excludes a large increase in the risk of NDD), and
(3) consistency of the estimates across multiple approaches to
confounding adjustment.

All analyses were conducted using SAS, version 9.4 (SAS
Institute Inc), and R, version 4.0.3 (R Foundation). No adjust-
ments were made for multiple comparisons.

Results
There were 93 069 and 52 633 pregnancies with exposure to
antidepressants in late pregnancy and 1 833 927 and 1 198 818
pregnancies unexposed to antidepressants in the MAX and
MarketScan cohorts, respectively. Select characteristics of
the pregnant individuals are presented in the Table17 (all char-
acteristics are summarized in eTables 13 and 14 in the Supple-
ment; early pregnancy exposure characteristics are summa-
rized in eTables 15 and 16 in the Supplement). Across both
populations, individuals exposed to antidepressants were older
and had greater medication use during pregnancy than unex-
posed individuals. In the MAX population, antidepressant-
exposed individuals were also more likely to be White. After
PS weighting, all characteristics were balanced between groups
(Table and eTables 13 and 14 in the Supplement).

For all NDD outcomes, the cumulative incidence was higher
in the MAX cohort than in the MarketScan cohort (Figure 1 and
eFigure in the Supplement). Neurodevelopmental disorders
were common among children of individuals with antidepres-
sant exposure; by age 12 years, 46.8% of children (95% CI,
45.6%-48.1%) in the MAX cohort and 24.9% (95% CI, 23.0%-
26.9%) in the MarketScan cohort with antidepressant expo-
sure had any NDD, compared with 31.4% (95% CI, 31.1%-
31.6%) and 15.1% (95% CI, 14.7%-15.4%), respectively, among
unexposed individuals. The most common individual out-
come assessed was ADHD; cumulative incidence at 12 years
was 33.3% (95% CI, 32.2%-34.5%) and 20.3% (95% CI, 20.0%-
20.5%) among children of antidepressant exposed and
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unexposed individuals, respectively, in MAX, and 17.6%
(95% CI, 15.8%-19.5%) and 9.6% (95% CI, 9.3%-10.0%), re-
spectively, in MarketScan. Incidence of ASD was similarly
higher among antidepressant-exposed children and publicly
insured children; cumulative incidence at 12 years was 4.1%
(95% CI, 3.5%-4.7%) and 2.1% (95% CI, 2.0%-2.1%) among chil-
dren of antidepressant-exposed and unexposed individuals,
respectively, in MAX, and 2.9% (95% CI, 2.4%-3.6%) and
1.6% (95% CI, 1.4%-1.7%), respectively, in MarketScan.

Crude HRs for all NDD outcomes suggested an increase in
risk, with HRs ranging from 1.32 for specific learning disor-
ders to 2.02 for ADHD, among children exposed to antidepres-
sants in utero compared with unexposed children (Figure 2).
Adjustment for measured covariates and proxies for unmea-
sured covariates via HDPS resulted in substantial attenuation
of HRs for all NDDs; estimates from the adjusted analysis
ranged from 1.01 (specific learning disorders) to 1.20 (ADHD).
When comparing with children of individuals who discontin-

Figure 1. Cumulative Incidence of ASD, ADHD, and Any NDD Stratified by Antidepressant Status
and Data Source
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Crude cumulative incidence curves
are presented for each outcome of
interest stratified by antidepressant
exposure status (defined as having an
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to the day prior to delivery) and data
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age 12 years for each outcome in each
stratum is noted in the legend.
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ued use of antidepressants prior to pregnancy, HRs were con-
sistent with the adjusted and HDPS results or further attenu-
ated for all NDD outcomes. The sibling analyses indicated no
increased risk for any of the outcomes. Sensitivity analyses
for the sibling design did not suggest that carryover effects
from the exposure in the first pregnancy to the outcome in the
second pregnancy were present (eTable 17 in the Supple-

ment). Additional results for the sibling analyses are avail-
able in eTables 21 and 22 in the Supplement.

Results by antidepressant class and individual drugs
are presented in Figure 3 and eTables 5 through 12 in the
Supplement (characteristics are summarized in eTables 18 and
19 in the Supplement). Results for the composite outcome of
any NDD indicate no meaningful increase in risk for any of the

Figure 2. Hazard Ratios (HRs) and 95% CIs for Neurodevelopmental Disorders (NDDs)
Among Children Exposed to Antidepressants During Late Pregnancy
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The exposed cohort is measured by
antidepressant dispensing in late
pregnancy. For all analyses except the
discontinuer referent, the referent is
defined as no antidepressant
dispensing from 90 days prior to last
menstrual period (LMP) through 1 day
prior to delivery. For the discontinuer
referent analysis, the referent is
defined as antidepressant dispensing
in the 31 to 90 days prior to LMP but
no dispensing from 30 days prior to
LMP through the day prior to
delivery. The high-dimensional
propensity score (HDPS) analysis
used an 80% random sample of the
unexposed cohort in the Medicaid
Analytic eXtract data owing to
sample size constraints in the SAS
macro (SAS Institute) used for HDPS
analysis. Results from the crude and
adjusted analysis using the 80%
sample of the referent cohort were
very similar to the main results.
Event counts for all adjusted analyses
are based on the cohort after
trimming of nonoverlapping regions
of the propensity scores. Counts for
the sibling analysis are based on
families that had discordance on both
antidepressant exposure status and
outcome timing. ADHD indicates
attention-deficit/hyperactivity
disorder; ASD, autism spectrum
disorder.
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classes or drugs, with the possible exception of escitalopram.
Comparison of escitalopram results across all outcomes evalu-
ated revealed adjusted HRs that tended to be slightly higher

than estimates for other drugs and classes. The evidence for
ASD, ADHD, specific learning disorders, intellectual disabil-
ity, developmental speech/language disorder, and behavioral
disorders suggests no increased risk that is consistent across
all analyses for any class or drug (eTables 5-12 in the Supple-
ment). For developmental coordination disorder, point esti-
mates were elevated in the adjusted analysis and in both dis-
continuer referent analyses for some individual antidepressants
considered, but HRs were imprecisely estimated (eTables 9-12
in the Supplement).

When exposure to antidepressants was defined by dis-
pensings in the first half of pregnancy, 129 358 exposed preg-
nancies in MAX and 69 138 exposed pregnancies in Market-
Scan were available for analysis. Results were similar to the
main analysis (Figure 4). The discontinuer referent and sib-
ling analyses similarly resulted in null estimates for all out-
comes. When antidepressant exposure was defined as only in
late pregnancy or only in early pregnancy, results were simi-
lar to the main results for each exposure window (eTable 20
in the Supplement). Results from analyses requiring 2 fills
of an antidepressant to meet the exposure definition were
also consistent with those of the main analysis (eTable 3 in
the Supplement).

Discussion
In this study of 2 large cohorts of publicly and privately in-
sured parent-child pairs, individuals using antidepressants
during pregnancy had a higher risk of having a child with an
NDD than individuals not using antidepressants. After adjust-
ment for an extensive list of measured potential confound-
ers, elevated crude HRs shifted substantially toward the null.
Comparing with antidepressant discontinuers further shifted
estimates to the null, and comparison with unexposed sib-
lings resulted in null estimates for all outcomes. These re-
sults point to an increased risk of NDDs owing to factors as-
sociated with antidepressant use during pregnancy, but not
the medication itself.

Autism spectrum disorder is the most widely studied NDD
in relation to antidepressant exposure during pregnancy. Stud-
ies using population-based registries in Nordic countries and
Canadian provinces have reported estimates of a 20% to 80%
increase in ASD risk with antidepressant exposure.18-25 Sen-
sitivity analyses suggested that uncontrolled confounding by
indication and environment may be a likely explanation in
some21-23,25 but not all of these studies.18,20 Using a broad range
of confounding variables, we did not observe an association
after adjustment.

Prior studies of the risk of ADHD have also been conflict-
ing, suggesting either no association with antidepressant
exposure,26,27 an increase in risk,28-30 or an increase in risk
when comparing with unexposed children that was not sus-
tained in sensitivity analyses.22,23,31,32 Consistent with this lat-
ter group of studies,22,23,31,32 the association we observed af-
ter adjustment for measured confounders was no longer
present in analyses that targeted residual confounding by using
discontinuer referents or sibling analyses.

Figure 3. Hazard Ratios (HRs) and 95% CIs for Any Neurodevelopmental
Disorders (NDDs) by Specific Antidepressant (AD) Classes and Drugs
During Late Pregnancy
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The exposed cohort is measured by antidepressant dispensing in late
pregnancy. For all analyses except the discontinuer referents, the referent is
defined as no antidepressant dispensing from 90 days prior to last menstrual
period (LMP) through 1 day prior to delivery. For the AD discontinuer referent
analysis, the referent is defined as dispensing of any antidepressant from 90
to 31 days prior to LMP but not during the window of 30 days prior to LMP
through delivery. For the class/drug specific discontinuer referent analyses,
the referent is defined as dispensing of the specific class or drug from 90
to 31 days prior to LMP but no dispensing of any antidepressant during the
window of 30 days prior to LMP through delivery. Event counts for all analyses
can be found in eTables 5 through 12 in the Supplement. SNRIs indicates
serotonin-norepinephrine reuptake inhibitors; SSRIs, selective serotonin
reuptake inhibitors; TCAs, tricyclic antidepressants.
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Previous studies evaluating the risk of other NDDs have
tended to be small and hospital, clinic, or classroom based, and
often did not adjust for confounders.10,11 Prenatal exposure to
antidepressants has been associated with various neurode-
velopmental characteristics at different time points in child-
hood: in the first year of life as a risk factor for delayed motor
development and motor control33-35 and longer-term risks
in the domains of intelligence, social problems, anxiety/
depression, and internalizing problems.36,37 However, the out-
comes are too diverse and the studies are too heterogeneous
to draw clear conclusions.10,11 The present results suggest no
association between antidepressant use and specific learning
disorders, developmental speech/language disorders, intel-
lectual disabilities, and behavioral disorders.

While the class and drug-specific results showed some re-
sidual associations in the adjusted analyses and discontinuer
analyses for developmental coordination disorder, it is un-
likely that these associations are causal. The adjusted and
discontinuers analysis for antidepressants overall similarly
showed an association, but this was no longer present when
accounting for shared environmental and genetic factors in the
sibling analysis. While sample size was not adequate to re-
peat sibling analyses for individual drugs, it is likely that drug-
specific sibling comparisons would have resulted in a similar
shift to the null.

Compared with exposure to other specific antidepressant
classes and drugs, exposure to escitalopram resulted in slightly
elevated HRs for all outcomes except for ASD. We did not ob-

Figure 4. Hazard Ratios (HRs) and 95% CIs for Neurodevelopmental Disorders (NDDs)
Among Children Exposed to Antidepressants During Early Pregnancy
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The exposed cohort is measured by
antidepressant dispensing in early
pregnancy, and the referent is
measured by no antidepressant
dispensing from 90 days prior to last
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referent analysis, the referent is
defined as antidepressant dispensing
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serve clear differences in patient characteristics (eTables 18
and 19 in the Supplement) that might explain these associa-
tions, and all measured covariates were balanced after PS weight-
ing. In a Danish study, no association was found between esci-
talopram users and antidepressant discontinuers for the
outcome of any psychiatric disorders in children.19 In contrast
with the present null results for ASD, an analysis of Swedish
mother-child pairs reported an association between citalo-
pram and escitalopram use and ASD, but not with other selec-
tive serotonin reuptake inhibitors.24 Further investigation
of the association with escitalopram may be warranted.

Limitations
Some limitations of the data and design must be noted. Rec-
ords of antidepressant dispensing are used as a proxy for ac-
tual medication use. However, sensitivity analyses that re-
quired 2 fills during the exposure window were consistent with
the main results. Most children ended follow-up much sooner
than the maximum of 14 years because of administrative cen-
soring (Figure 1). Previous analyses of this cohort found no evi-
dence of informative censoring because of loss of insurance
enrollment,38 and follow-up did not differ by antidepressant
exposure status. Survival analyses properly account for non-
informative, right censoring. Outcomes were defined using al-
gorithms with high positive predictive values, which mini-
mizes the potential bias owing to outcome misclassification.
However, in the absence of universal screening for these out-
comes, it is possible that parental depression status effects the
likelihood of diagnosis and results in differential outcome mis-
classification. We see no evidence in the present data, how-
ever, that individuals with depression are less likely to bring
their children in for well-child visits where screening would
occur (eTables 13-16 in the Supplement). Despite the exten-
sive list of confounders considered, residual confounding by
imperfectly measured variables (eg, lifestyle factors, mental
health) and unmeasured factors (eg, childhood environ-
ment) may be present. Results from the sibling analysis sug-

gested that there is no association between antidepressant use
and any neurodevelopmental outcome. Sibling analyses are
useful to control residual confounding that is not easily mea-
sured in conventional analysis, such as genetic and environ-
mental factors. However, other potential explanations for this
result must be acknowledged. Siblings that differ in exposure
status are expected to differ strongly on other nonshared con-
founders, which can lead to more bias than in the full popu-
lation analysis.39 However, adjustment for all measured co-
variates in the sibling analysis resulted in little difference in
HR estimates from the crude results (eTable 21 in the Supple-
ment). Sibling comparisons are also more susceptible to ex-
posure misclassification owing to the comparison of siblings
with nonshared causes of exposure,39,40 which may bias es-
timates toward the null. Sibling comparisons control for shared
mediators by design and therefore provide an estimate of the
direct causal effect, which could result in the attenuation we
observed.41 Finally, while sibling comparisons are vulnerable
to carryover effects,15 such effects are implausible for in utero
antidepressant exposure, and the present analyses ruled out
the likelihood that exposure in the first pregnancy had con-
sequences on the outcome in the second pregnancy. In sum-
mary, the sibling analyses increased our confidence in the con-
clusion that there is no association between in utero exposure
to antidepressants and NDDs in the offspring.

Conclusions
Results of this cohort study suggest that antidepressant use
in pregnancy does not increase the risk of NDDs in children.
However, elevated crude cumulative incidence estimates for
NDDs suggest that antidepressant use by pregnant individu-
als is a robust marker of NDD risk in children. Therefore, an-
tidepressant exposure during pregnancy could be an impor-
tant marker for early screening and intervention in children,
with the goal of improving outcomes for NDDs.
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