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IMPORTANCE Speech/language, scholastic, and motor disorders are common in children. It is
unknown whether exposure to selective serotonin reuptake inhibitors (SSRIs) during
pregnancy influences susceptibility to these disorders.

OBJECTIVE To examine whether SSRI exposure during pregnancy is associated with
speech/language, scholastic, and motor disorders in offspring up to early adolescence.

DESIGN, SETTING, AND PARTICIPANTS This prospective birth cohort study examined national
population-based register data in Finland from 1996 to 2010. The sampling frame includes
845 345 pregnant women and their singleton offspring with data on maternal use of
antidepressants and depression-related psychiatric disorders during pregnancy.

EXPOSURES There were 3 groups of offspring: 15 596 were in the SSRI-exposed group, ie, had
mothers diagnosed as having depression-related psychiatric disorders with a history of
purchasing SSRIs during pregnancy; 9537 were in the unmedicated group, ie, had mothers
diagnosed as having depression-related psychiatric disorders without a history of purchasing
SSRIs during pregnancy; and 31 207 were in the unexposed group, ie, had mothers without
a psychiatric diagnosis or a history of purchasing SSRIs.

MAIN OUTCOMES AND MEASURES Cumulative incidence of speech/language, scholastic, or
motor disorders (829, 187, and 285 instances, respectively) from birth to 14 years. All
hypotheses tested were formulated before data collection.

RESULTS Of the 56 340 infants included in the final cohort, 28 684 (50.9%) were male and
48 782 (86.6%) were 9 years or younger. The mean (SD) ages of children at diagnosis were
4.43 (1.67), 3.55 (2.67), and 7.73 (2.38) for speech/language, scholastic, and motor disorders,
respectively. Offspring of mothers who purchased SSRIs at least twice during pregnancy had
a significant 37% increased risk of speech/language disorders compared with offspring in the
unmedicated group. The cumulative hazard of speech/language disorders was 0.0087 in the
SSRI-exposed group vs 0.0061 in the unmedicated group (hazard ratio, 1.37; 95% CI, 1.11-1.70;
P = .004). There was a significantly increased risk of these disorders in offspring in the
SSRI-exposed and unmedicated groups compared with offspring in the unexposed group.
For scholastic and motor disorders, there were no differences between offspring in the
SSRI-exposed group and in the unmedicated group.

CONCLUSIONS AND RELEVANCE Exposure to SSRIs during pregnancy was associated with
an increased risk of speech/language disorders. This finding may have implications for
understanding associations between SSRIs and child development.
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U se of selective serotonin reuptake inhibitors (SSRIs)
during pregnancy is increasing, with recent preva-
lence estimates of 4% to 10%.1,2 Selective serotonin

reuptake inhibitors cross the placenta and enter the fetal
circulation.3 Exposure to SSRIs during pregnancy has been as-
sociated with an increased risk of autism in some studies4-6

(although many studies have not replicated these findings7,8)
and to neonatal adaptation syndrome.9

The question of fetal SSRI exposure on these parameters
has biologic plausibility. Mice with elevated serotonin signal-
ing from genetic mutations exhibit motor deficits.10 Mice
exposed to SSRIs during a sensitive period of development
overlapping with fetal brain development exhibit cognitive
impairments.11

Speech/language, scholastic, and motor disorders with-
out intellectual disability are prevalent in the population, with
estimates as high as 10%.12 Several studies have investigated
SSRI exposure during pregnancy and outcomes in offspring.
While these investigations have generally shown no associa-
tions, Casper et al13 demonstrated associations between length
of SSRI exposure and diminished scores on psychomotor func-
tion and motor quality tests during infancy, and Simon et al14

and Casper et al15 have shown psychomotor delay after in utero
SSRI exposure.

However, prior studies have several limitations. First,
sample sizes of participants exposed and unexposed to SSRIs
have been small to modest, limiting statistical power. Sec-
ond, the follow-up periods frequently did not include chil-
dren older than 3 years. Third, to our knowledge, previous
studies have not examined clinical disorders of speech, lan-
guage, scholastic, and motor function. Fourth, most studies
have included samples derived from clinics rather than from
populations.

Therefore, we evaluated whether prenatal exposure to
SSRIs is associated with speech/language, scholastic, and mo-
tor disorders. This was conducted in a large population-based
study of a national birth cohort in Finland. We improved on pre-
vious studies by including larger sample sizes, conducting fol-
low-up to 14 years, assessing clinical disorders, and using a
sample derived from a population. To address the possible con-
founding effect of maternal depression, we included a com-
parison group of offspring from pregnancies of women diag-
nosed as having depression and other psychiatric disorders but
not treated with SSRIs during pregnancy.

Methods
The study derives from a population-based, prospective co-
hort design. All data were obtained from national registries,
which were linked by a unique personal identification num-
ber assigned to all citizens and permanent residents of Fin-
land. The register administrators and the data protection au-
thority approved the use of health registry data for scientific
research and data linkages. The institutional ethical review
boards at the National Institute for Health and Welfare and the
Social Insurance Institution of Finland and the Institutional
Review Board of the New York State Psychiatric Institute ap-

proved the study protocol. Because the individuals were not
contacted, informed consent was not required.

Study Population
The sampling frame consisted of 845 345 singleton live births
in Finland between January 1996 and December 2010. Most
children were 9 years or younger (eTable 1 in the Supple-
ment). Of the 56 340 infants included in the final cohort, 28 684
(50.9%) were male and 27 656 (49.1%) were female. The mean
(SD) ages of children at diagnosis were 4.43 (1.67), 3.55 (2.67),
and 7.73 (2.38) for speech/language, scholastic, and motor dis-
orders, respectively (eTable 2 in the Supplement). The age dis-
tribution at time of diagnosis and the average ages at time of
diagnosis for each developmental outcome are provided in
eTables 1 and 2 in the Supplement. The Finnish Medical Birth
Register was used to identify mother-child dyads. The regis-
try includes comprehensive data on maternal demographic in-
formation, diagnoses during pregnancy and delivery, and neo-
natal outcomes. Data on diagnoses were derived from the
Finnish Hospital Discharge Register (FHDR), which contains
person-level information on all treatments in inpatient clin-
ics since 1969 and in all public outpatient clinics since 1998.
These data were based on contact with Finnish specialized
health services for developmental disorders but not from pri-
mary care. Diagnoses were based on International Statistical
Classification of Diseases and Related Health Problems, Tenth
Revision (ICD-10) coding.

The group exposed to SSRIs and the comparison groups
were obtained from the drug reimbursement register, which
has been maintained since 1995. This register contains data on
all reimbursed prescription drug purchases throughout Fin-
land and covers virtually all prescription drug purchases
(99% in 2007). The Anatomical Therapeutic Chemical (ATC)
Classification System was used to categorize drug purchases
that were recorded at pharmacies.

Exposure Groups
There were 15 596 offspring included in the SSRI-exposed
group, ie, with mothers diagnosed as having depression or an-
other psychiatric disorder associated with SSRI use who made
1 or more purchases of SSRIs (ie, fluoxetine, citalopram, par-
oxetine, sertraline, fluvoxamine, and escitalopram) by pre-
scription between 30 days before pregnancy and delivery. The

Key Points
Question Is exposure to selective serotonin reuptake inhibitors
during pregnancy associated with an increased risk of adverse
speech, scholastic, or motor outcomes in offspring?

Findings In this cohort study, offspring of mothers who
purchased at least 2 selective serotonin reuptake inhibitors
prescriptions during pregnancy had a significantly increased risk
of speech/language disorders compared with offspring of mothers
diagnosed as having psychiatric disorders who did not take
medication during pregnancy.

Meaning The findings suggest that use of selective serotonin
reuptake inhibitors during pregnancy increases the risk of
speech/language disorders in offspring.
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date of purchase was designated as the beginning date of each
prescription. The onset of gestation corresponding to the last
menstrual period was calculated from the best clinical esti-
mate of gestational age at birth, primarily from ultrasonogra-
phy and Finnish Medical Birth Register registration. Informa-
tion on diagnosis of depression or depression-related diagnoses
was available in the FHDR for 4765 mothers (30.6%) in this
group (ie, for those who had been treated in inpatient care or
outpatient specialized care centers).

There were 9537 offspring included in the unmedicated
group, ie, with mothers diagnosed as having depression or an-
other psychiatric disorder associated with SSRI use with no his-
tory of SSRI purchase during pregnancy. Data on diagnoses of
depression or other psychiatric disorders associated with de-
pression or SSRI use were obtained from the FHDR (ICD-9 codes
295-298 and 300 and ICD-10 codes F20-F48) between 1 year
before pregnancy and hospital discharge after delivery (3 weeks
or less), as were data on antidepressant purchases (ATC codes
N06A and N06CA) or antipsychotics (N05A) between 3 months
before pregnancy and delivery.

There were 31 207 offspring included in the unexposed
group, ie, with mothers without a psychiatric diagnosis asso-
ciated with SSRI use or a history of purchasing antidepres-
sants or antipsychotics any time prior to or during pregnancy.
Each child in the SSRI-exposed group was matched with 2 chil-
dren in the unexposed group on date of birth (within 6 months).

Outcomes were derived from the FHDR, which is based on
medical examinations by physicians in units of specialized
health care. All schoolchildren in Finland receive annual ex-
aminations; those requiring specialized health care are re-
ferred to experts in the designated conditions. All these clin-
ics are universal, and expenses are covered by the national
health care system.

The outcomes were coded using ICD-10 and categorized
as specific developmental disorders of speech and language
(F80), specific developmental disorders of scholastic skills
(F81), and specific developmental disorder of motor function
(F82). To separately examine each of the categories, partici-
pants diagnosed as having combinations of disorders were ex-
cluded from the analyses.

Covariates
Covariates were selected based on their plausibility and prior
associations with SSRI exposure and outcomes. Data on co-
variates were obtained from Finnish national registries. The
registry data were nearly complete for most covariates, ex-
cept for socioeconomic status, which was recorded less ex-
tensively. Accordingly, we based the socioeconomic status clas-
sification on maternal occupation. Information on parental
psychiatric diagnoses was coded using ICD-8 codes from 1969
to 1986, ICD-9 codes from 1987 to 1995, and ICD-10 codes from
1996 to 2010.

Statistical Analyses
Children born from 1996 to 2010 were 14 years or younger at
the end of the follow-up in 2010. To account for loss to follow-
up, we used survival analysis methods, with the time to event
of interest being the age at first diagnosis of speech/language,

scholastic, and motor disorders. Separate analyses were con-
ducted for each of the 3 outcomes. Events occurring after mi-
gration, death, or the end of the follow-up on December 31, 2010,
were treated as right-censored. Cox proportional hazards mod-
els were used to compare offspring developmental diagnoses
between the 3 groups, and models were compared using haz-
ard ratios (HRs) and 95% CIs. To account for the correlation be-
tween time to event outcomes in the same family (clusters), ro-
bust sandwich estimates of the standard errors of the estimated
Cox regression parameters were used. Each outcome was ana-
lyzed separately by fitting it to 2 models: a crude model ad-
justed only for sex and a model adjusted for sex, previous births,
marital status, socioeconomic status, gestational age, expo-
sure to antiepileptic drugs, mother’s country of birth, parental
death, smoking, maternal substance abuse, paternal age,
maternal age, place of residence, exposure to anxiolytics/
sedatives, entitlement to chronic diseases, maternal history of
psychiatric diagnoses, and paternal history of psychiatric diag-
noses. The extent of SSRI exposure was greater for mothers with
more than 1 purchase of SSRI prescriptions during pregnancy,
so we also examined exposure by number of purchases (1 vs 2
or more). Separate analyses were also conducted by sex of off-
spring. All analyses were performed with SAS version 9.4 (SAS
Institute). Statistical significance was set at P < .05.

Results
Maternal, neonatal, and family characteristics by exposure
group are shown in Table 1. The frequencies and percentages
of children with each outcome by exposure group are pre-
sented in eTable 3 in the Supplement.

The results of analyses from the Cox proportional haz-
ards models are presented in Table 2. For brevity, we report
only the results of analyses adjusted for the covariates. In sum-
mary, offspring in the SSRI-exposed group and the unmedi-
cated group were at a significantly increased risk of speech/
language disorders compared with offspring in the unexposed
group. There were no significant differences in any of the out-
comes between offspring in the SSRI-exposed group and in the
unmedicated group, although a statistical trend (HR, 1.20; 95%
CI, 0.97-1.49; P = .10) was found for speech/language disor-
ders in the adjusted model (Table 2).

We next conducted analyses of the association between
offspring disorders and the number of SSRI purchases during
pregnancy (Table 3). Among mothers with at least 2 SSRI pur-
chases, there was a significant increase in risk of speech/
language disorders in offspring in the SSRI-exposed group com-
pared with the unmedicated and unexposed groups in the
adjusted analyses (2 or more purchases vs unmedicated: HR,
1.37; 95% CI, 1.11-1.70; P = .004; 2 or more purchases vs unex-
posed: HR, 1.63; 95% CI, 1.37-2.01; P < .001). Moreover, there
was a statistical trend toward an increased risk of motor dis-
orders for offspring of mothers with at least 2 SSRI purchases
compared with offspring in the unexposed group (HR, 1.39;
95% CI, 0.98-1.96; P = .06). There were no significant differ-
ences in the risk of the other disorders between offspring in
the SSRI-exposed group and the unmedicated group.
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Table 1. Maternal, Neonatal, and Family Characteristics

Characteristic

No. (%)

P Valuea
SSRI-Exposed Group
(n = 15 596)

Unmedicated group
(n = 9537)

Unexposed Group
(n = 31 207)

Male 7874 (50.5) 4818 (50.5) 15 992 (51.2) < .001

Maternal age, y

<.001

≤19 520 (3.3) 943 (9.9) 769 (2.5)

20-29 7364 (47.2) 4484 (47.0) 15 428 (49.4)

30-39 6964 (44.7) 3719 (39.0) 13 886 (44.5)

≥40 748 (4.8) 391 (4.1) 1124 (3.6)

Paternal age, y

<.001

≤19 159/15 110 (1.1) 331/9141 (3.6) 228/30 724 (0.7)

20-29 5517/15 110 (36.5) 3694/9141 (40.4) 10 909/30 724 (35.5)

30-39 7306/15 110 (48.4) 4036/9141 (44.2) 16 019/30 724 (52.1)

40-49 1909/15 110 (12.6) 972/9141 (10.6) 3286/30 724 (10.7)

≥50 219/15 110 (1.4) 108/9141 (1.2) 282/30 724 (0.9)

Place of residence

.01
Urban 10 589/15 595 (67.9) 6627/9531 (69.5) 21 107/31 152 (67.8)

Semiurban 2528/15 595 (16.2) 1499/9531 (15.7) 5024/31 152 (16.1)

Rural 2478/15 595 (15.9) 1405/9531 (14.7) 5021/31 152 (16.1)

Marital status at birth

<.001Married, in relationship, or divorced 13 259/14 789 (89.7) 7829/8892 (88.0) 28 667/30 000 (95.6)

Unmarried 1530/14 789 (10.4) 1063/8892 (12.0) 1333/30 000 (4.4)

Socioeconomic status

<.001

Upper white-collar worker 1849 (11.9) 1205 (12.6) 5333 (17.1)

Lower white-collar worker 4916 (31.5) 2792 (29.3) 10 407 (33.4)

Blue-collar worker 2466 (15.8) 1408 (14.8) 4250 (13.6)

Other (eg, students, housewives,
entrepreneurs, or unemployed)

3638 (23.3) 2341 (24.6) 5684 (18.2)

Unknown 2727 (17.5) 1791 (18.8) 5533 (17.7)

Previous births

<.001None 6467/15 591 (41.5) 4405/9534 (46.2) 12 739/31 199 (40.8)

Any 9124/15 591 (58.5) 5129/9534 (53.8) 18 460/31 199 (59.2)

Smoking during pregnancy 4527/15 198 (29.8) 2703/9287 (29.1) 3927/30 410 (12.9) <.001

Exposure to teratogenic drugsb 17 (0.1) 9 (0.1) 30 (0.1) .90

Exposure to anxiolytics and sedativesc 2892 (18.5) 421 (4.4) 147 (0.5) <.001

Exposure to antiepileptic drugsd 491 (3.2) 159 (1.7) 135 (0.4) <.001

Entitlement to any chronic disease 176 (1.1) 122 (1.3) 227 (0.7) <.001

Preterm birth <37 wk 814 (5.2) 597 (6.3) 1360 (4.4) <.001

Maternal history of psychiatric diagnosise 3544 (22.7) 2498 (26.2) 605 (1.9) <.001

Maternal history of substance abusef 1785 (11.5) 1078 (11.3) 234 (0.8) <.001

Paternal history of psychiatric diagnosisg 3344 (21.4) 2217 (23.2) 2869 (9.2) <.001

Mother’s country of birth

<.001Finland 14 893/15 596 (95.5) 8953/9537 (93.9) 26 958/31 206 (86.4)

Other 703/15 596 (4.5) 584/9537 (6.1) 4248/31 206 (13.6)

Parental death 409 (2.6) 239 (2.5) 256 (0.8) <.001

Infant monitoring 2369 (15.2) 1137 (11.9) 2982 (9.6) <.001

Abbreviation: SSRI, selective serotonin reuptake inhibitor.
a Differences between the groups analyzed by χ2 test and, when not valid, by

Fischer exact test.
b By Anatomical Therapeutic Chemical (ATC) Classification System coding,

purchases of isotretinoin (D10BA), acitretin (D05BB02), antineoplastic agents
(L01), methotrexate (L04AX03), mychophenolate (L04AA06), misoprostol
(A02BB01 and M01AB55), or carbimazole (H03BB01) any time during
pregnancy or 1 month prior to pregnancy.

c By ATC coding, purchases of any anxiolytics (N05B) or sedatives (N05C) any
time during pregnancy or 1 month prior to pregnancy.

d By ATC coding, purchase of antiepileptic drugs (N03) any time during

pregnancy or 1 month prior to pregnancy.
e A history of any psychiatric diagnosis other than depression-related disorders

(International Statistical Classification of Diseases and Related Health
Problems, Tenth Revision [ICD-10] codes F20-F48) or substance abuse (ICD-10
codes F50-F99; ICD-9 codes 299, 301-302, 307, 309, or 312-319; or ICD-8
codes 301, 302.10-302.99, 305-308, or 310-315) recorded before delivery.

f A history of substance abuse (ICD-10 codes F10-F19; ICD-9 codes 291, 292,
303, 304, or 305; or ICD-8 codes 291, 294.30, 303, or 304) ever recorded.

g A history of any psychiatric diagnosis (ICD-10 codes F10-F99; ICD-9 codes
291-292, 295-309, or 312-319; or ICD-8 codes 291, 294.30, 295-301,
302.10-308, or 310-315) ever recorded.
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The findings of the Cox regression analyses by sex are
presented in eTable 4 in the Supplement. Among males,
there was a significant increase in the risk of speech/
language disorders in offspring in the SSRI-exposed group vs
the unexposed group and offspring in the unmedicated
group vs the unexposed group. There was no increase in risk
of any disorder in offspring of either sex in the SSRI-exposed
group compared with the unmedicated group, although
there was a statistical trend for increased speech/language
disorders among females (HR, 1.40; 95% CI, 0.96-2.03;
P = .08) (eTable 4 in the Supplement).

We conducted 2 supplemental analyses to address whether
the associations between maternal SSRI use (2 or more pur-
chases) and risk of speech/language disorders in offspring were
confounded by severity of depression (eTable 5 in the Supple-
ment). We first restricted SSRI use to monotherapy during preg-
nancy and compared the risk of speech/language disorders be-
tween all 3 groups. The rationale for limiting these mothers to
those with monotherapy is that those with more severe de-
pression are likely treated with more than 1 antidepressant.
Second, we adjusted for diagnoses associated with suicidal be-
havior (suicide attempt or self-harm; eTable 5 in the Supple-
ment), one proxy of depression severity, in the model of ma-
ternal SSRI use and speech/ language disorders. In both
analyses, the HRs did not change appreciably, and the results
remained statistically significant.

Discussion
Using a large, national birth cohort observed from birth to 14
years, we have provided novel evidence of an association
between speech/language disorders in offspring and SSRI

use during pregnancy while accounting for maternal depres-
sion and other psychiatric disorders. The finding was
observed only in offspring of mothers who purchased at
least 2 SSRI prescriptions during pregnancy. This finding is
particularly noteworthy because these women were more
likely to have taken these medications and were exposed for
a longer period and to larger amounts of SSRIs during preg-
nancy compared with women who filled only 1 prescription.
In the whole sample, irrespective of the number of pur-
chases, the risk of speech/language disorders was increased
among offspring of mothers who used SSRIs during preg-
nancy as well as offspring of mothers diagnosed as having
depression or other psychiatric disorders who did not take
SSRIs compared with offspring of mothers with neither SSRI
use nor psychiatric diagnoses.

To our knowledge, no previous study examined associa-
tions between maternal SSRI use and clinical speech/
language, scholastic, or motor disorders in offspring. Most stud-
ies that used rating scales of cognitive and motor outcomes
showed no significant associations with maternal antidepres-
sant use.16 In a study of venlafaxine therapy during preg-
nancy, no associations with cognitive outcomes were found
in children aged 3 to 7 years.17 Moreover, 2 earlier studies18,19

from that group did not show associations between SSRI and
tricyclic antidepressant use during pregnancy on global intel-
ligence and language development in offspring aged 15 to 86
months18 and showed no differences on the Bayley Scales of
Infant Development at 6 months between offspring of moth-
ers exposed to SSRIs and unexposed infants. These findings
are similar to findings by Johnson et al,19 who showed no as-
sociations between antidepressant use during pregnancy and
scores on the Infant Neurologic International Battery. How-
ever, Casper et al13 found that a longer duration of SSRI expo-

Table 2. SSRI-Exposed Group and Unmedicated Group in Relation to Risk of Speech/Language, Scholastic, and Motor Disorders Among Offspring

Modela

SSRI-Exposed Group
vs Unmedicated Group

SSRI-Exposed Group
vs Unexposed Group

Unmedicated Group
vs Unexposed Group

HR (95% CI) P Value HR (95% CI) P Value HR (95% CI) P Value
Speech/language disorder

Crude 1.09 (0.90-1.32) .37 1.58 (1.34-1.86) <.001 1.45 (1.21-1.74) <.001

Adjustedb 1.20 (0.97-1.49) .10 1.53 (1.26-1.86) <.001 1.28 (1.03-1.58) .02

Scholastic disorder

Crude 0.97 (0.67-1.41) .88 1.89 (1.32-2.71) <.001 1.95 (1.35-2.81) <.001

Adjustedb 1.00 (0.63-1.59) .99 1.09 (0.69-1.73) .71 1.09 (0.69-1.73) .71

Motor disorder

Crude 1.37 (0.99-1.90) .06 2.10 (1.60-2.77) <.001 1.54 (1.11-2.14) .01

Adjustedb 1.18 (0.81-1.72) .39 1.26 (0.90-1.77) .18 1.07 (0.73-1.57) .73

Abbreviations: HR, hazard ratio; SSRI, selective serotonin reuptake inhibitor.
a Coding for disorders taken from the International Statistical Classification of

Diseases and Related Health Problems, Tenth Revision. Speech/language
disorder (F80) includes specific speech articulation disorder, expressive
language disorder, receptive language disorder, acquired aphasia, other
developmental disorders of speech and language, and developmental disorder
of speech and language; scholastic disorder (F81) includes specific reading
disorder, specific spelling disorder, specific disorder of arithmetical skills,
mixed disorder of scholastic skills, other developmental disorders of scholastic
skills, developmental disorder of scholastic skills, and unspecified; and motor
disorder (F82) includes marked neurodevelopmental immaturities such as

choreiform movements of unsupported limbs or mirror movements and other
associated motor features, as well as signs of impaired fine and gross motor
coordination. All types of motor disorders were included except for specific
congenital or acquired neurological disorders or comorbid intellectual
disability or autism spectrum disorders.

b Adjusted for sex, previous births, marital status, socioeconomic status,
gestational age, exposure to antiepileptic drugs, mother’s country of birth,
parental death, smoking, maternal substance abuse, paternal age, maternal
age, place of residence, exposure to anxiolytics/sedatives, entitlement to
chronic diseases, maternal history of psychiatric diagnoses, and paternal
history of psychiatric diagnoses.
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sure during pregnancy among women with major depressive dis-
order was associated with a lower psychomotor development
index score on the Bayley Scales of Infant Development–II in
offspring aged 12 to 40 months. A second study by this research
group15 also found significantly lower scores on the Bayley psy-
chomotor development test and motor quality factor test, sug-
gesting a subtle effect on motor development. A study in the
Danish National Birth Cohort found a small developmental
delay in gross motor function in children exposed to SSRIs.20 In
a study of speech and language outcomes, Weikum et al21 found
that infants exposed to SSRIs demonstrated a failure to discrimi-
nate nonnative vowel and visual language changes that persisted
at 10 months, suggesting that these medications led to an accel-
erated timing of perceptual attunement. In summary, most
studies of SSRI exposure and offspring cognitive and motor out-
comes did not report significant associations. However, com-
parisons of the prior findings with those of the present study are
limited by the facts that the children in the previous studies were
often evaluated at younger mean ages, graded on rating scales
rather than clinical outcomes, and taken from generally small
sample sizes.

Strengths of the present study include the use of a large
and population-based birth cohort, the prospective collec-
tion of data on SSRI purchases during pregnancy, the inclu-
sion of a comparison group of mothers diagnosed as having
depression who were not taking antidepressants, and the use
of an extensive national register database that included other
known confounders. Consequently, ascertainment and recall
bias are unlikely, and confounding by indication or other co-
variates is less likely to have occurred.

Despite these advantages, there were notable limita-
tions. First, although we included a comparison group of moth-
ers diagnosed as having depression and other psychiatric dis-
orders who were not treated with antidepressants, severity of
maternal depression cannot be ruled out as an explanation for
the increased childhood speech and language disorders among
mothers who filled more than 1 SSRI prescription. However,
it should be noted that in a prior study,22 indicators of sever-
ity of maternal psychiatric symptoms were not associated with
the choice to continue or discontinue SSRIs during preg-
nancy. These indicators included age at onset, duration of ill-
ness, number and duration of prior episodes, time since most

Table 3. SSRI-Exposed Group by Number of Purchases and Unmedicated Group in Relation to Risk of Speech/Language, Scholastic,
and Motor Disorders Among Offspring

Modela No.b

SSRI-Exposed Group vs Unmedicated Group SSRI-Exposed Group vs Unexposed Group

HR (95% CI) P Value HR (95% CI) P Value
1 Purchase

Speech/language

Crude
98

0.86 (0.69-1.08) .20 1.17 (0.94-1.46) .15

Adjustedc 0.86 (0.67-1.10) .23 1.04 (0.82-1.32) .75

Scholastic

Crude
26

0.88 (0.56-1.36) .56 1.44 (0.93-2.22) .10

Adjustedc 0.86 (0.52-1.42) .55 0.90 (0.55-1.49) .69

Motor

Crude
35

0.84 (0.57-1.22) .35 1.23 (0.86-1.77) .26

Adjustedc 0.86 (0.57-1.30) .46 0.91 (0.60-1.37) .65

≥2 Purchases

Speech/language

Crude
155

1.24 (1.02-1.51) .03 1.65 (1.37-1.99) <.001

Adjustedc 1.37 (1.11-1.70) .004 1.63 (1.37-2.01) <.001

Scholastic

Crude
32

1.09 (0.73-1.64) .67 1.79 (1.19-2.68) .005

Adjustedc 1.15 (0.72-1.84) .56 1.21 (0.75-1.94) .43

Motor

Crude
68

1.58 (1.15-2.16) .005 2.23 (1.66-2.98) <.001

Adjustedc 1.33 (0.93-1.91) .12 1.39 (0.98-1.96) .06

Abbreviations: HR, hazard ratio; SSRI, selective serotonin reuptake inhibitor.
a Coding for disorders taken from the International Statistical Classification of

Diseases and Related Health Problems, Tenth Revision. Speech/language
disorder (F80) includes specific speech articulation disorder, expressive
language disorder, receptive language disorder, acquired aphasia, other
developmental disorders of speech and language, and developmental disorder
of speech and language; scholastic disorder (F81) includes specific reading
disorder, specific spelling disorder, specific disorder of arithmetical skills,
mixed disorder of scholastic skills, other developmental disorders of scholastic
skills, developmental disorder of scholastic skills, and unspecified; and motor
disorder (F82) includes marked neurodevelopmental immaturities such as
choreiform movements of unsupported limbs or mirror movements and other

associated motor features, as well as signs of impaired fine and gross motor
coordination. All types of motor disorders were included except for specific
congenital or acquired neurological disorders or comorbid intellectual
disability or autism spectrum disorders.

b Number of women who purchased SSRIs in each outcome group.
c Adjusted for sex, previous births, marital status, socioeconomic status,

gestational age, exposure to antiepileptic drugs, mother’s country of birth,
parental death, smoking, maternal substance abuse, paternal age, maternal
age, place of residence, exposure to anxiolytics/sedatives, entitlement to
chronic diseases, maternal history of psychiatric diagnoses, and paternal
history of psychiatric diagnoses.
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recent episode, history of suicide attempts, and comorbidi-
ties. Furthermore, the findings in our sample persisted in analy-
ses incorporating proxies of depression severity (ie, adjusted
for mothers treated with SSRI monotherapy and for previous
diagnoses associated with suicidal behavior).

We also emphasize that because our study was observa-
tional and not based on a randomized clinical trial, there is the
potential for residual confounding. We note that the HRs for
the comparison of speech/language disorders between off-
spring in the SSRI-exposed group and the unmedicated group
remained significant and increased to 1.37 (95% CI, 1.11-1.70),
adjusting for all 17 covariates in Table 1 associated with SSRI
use. Although these covariates included use of anxiolytics/
sedatives, we also compared the mean number of purchases
of benzodiazepines between the groups, given the possibility
of group differences in duration of use. However, there were
no differences in the number of benzodiazepine purchases be-
tween mothers in the SSRI and unmedicated groups (data avail-
able on request). Moreover, maternal alcohol use is a poten-
tial confounder, although we did not have available data on
this variable. However, the frequencies of substance abuse, in-
cluding alcohol, were very similar between the SSRI and un-
medicated groups (Table 1). In addition, we were not able to
adjust for many variables affecting child development. How-
ever, these variables would need to be associated with mater-
nal SSRI use to have potential confounding effects.

Because the diagnostic data were based on Finnish spe-
cialized health services rather than primary care, some pro-
portion of children with mild cognitive and motor dysfunc-
tion may have been missed. However, the universal care and
comprehensive registers provided considerably better cover-
age of developmental disorders, including those in the pres-
ent study, than those of most prior investigations.

It is possible that increased care-seeking in mothers treated
with SSRIs may have accounted for greater ascertainment of

the observed conditions in this group compared with those
with no SSRI use. However, we have previously reported
no increases in the risk of autism and attention-deficit/
hyperactivity disorder among offspring of mothers using
SSRIs during pregnancy compared with those diagnosed as
having psychiatric disorders but no SSRI use.23 This provides
evidence that ascertainment bias owing to maternal care-
seeking tendencies among those treated with SSRIs may not
have explained the association.

Similar to other studies based on population registries, we
were not able to confirm that the purchased medications were
taken. However, the association between maternal SSRI pur-
chase and clinical speech and language disorders was present
only among mothers with more than 1 SSRI purchase during
pregnancy. Moreover, prior studies have also shown positive
correlations between data from prescription registries and self-
reported use of antidepressants.24

Finally, the effect sizes in the present study were small. Con-
sequently, it should be emphasized that if maternal SSRI use is
a true risk factor for childhood speech and language outcomes,
one must take into account many additional contributory envi-
ronmental exposures and genetic factors.25,26 In addition, rep-
lication of the findings in independent cohorts is essential.

Conclusions
We found a significant increase in the risk of speech/language
disorders among offspring of mothers who purchased SSRIs at
least twice during pregnancy compared with mothers diag-
nosed as having depression or other psychiatric disorders not
treated with antidepressants. Further studies are necessary to
replicate these findings and to address the possibility of con-
founding by additional covariates before conclusions regard-
ing the clinical implications of the results can be drawn.
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Invited Commentary

Neurodevelopmental Implications of Fetal Exposure
to Selective Serotonin Reuptake Inhibitors
and Untreated Maternal Depression
Weighing Relative Risks
Lee S. Cohen, MD; Ruta Nonacs, MD, PhD

The last 20 years has seen an extensive examination of rel-
evant research questions regarding the reproductive safety of

selective serotonin reuptake
inhibitors (SSRIs). These have
included studies describing

the risk of developing teratogenesis (overall and specific
malformations),1 transient neonatal adaptation syndromes, and

problems such as persistent pulmonary hypertension of the
newborn (PPHN).2 As an example of the evolution of interest
in perinatal psychiatry, more than several hundred articles have
been published during the last decade on the risk associated
with first trimester exposure to SSRIs during pregnancy; the
vast majority of these reports do not support a significant tera-
togenic risk.
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