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Objective: Internalizing behaviors in chil-
dren between 4 and 5 years of age who
had been prenatally exposed to psychotro-
pic medications were investigated. The au-
thors had previously reported the effects
of prenatal medication exposure in this
same cohort when they were newborns
and infants at 3 and 8 months of age.

Method: Parental/teacher reports and a
clinical measure of mother and child in-
teractions were used to assess levels of in-
ternalizing behaviors (e.g., depression,
anxiety, withdrawal). Outcomes were
compared between children with prena-
tal selective serotonin reuptake inhibitor
(SSRI) exposure (N=22) and nonexposed
children of healthy, nondepressed, non-
medicated mothers (N=14). Measures of
maternal mood were obtained. Ordered
logistic regressions, independent-sample
t tests, and univariate ANOVAs were used
to compare outcomes between groups.
Pearson correlations were used to deter-

mine associations between maternal
mood and child behaviors.

Results: Levels of internalizing behaviors
did not differ significantly between chil-
dren with prenatal psychotropic medica-
tion exposure and those not exposed.
However, as symptoms of maternal anxi-
ety and depression increased, so did re-
ported internalizing behaviors in their
children.

Conclusions: Prenatal exposure to psy-
chotropic medications was not associ-
ated with increased reports of internaliz-
ing behaviors at 4 years of age, whereas
impaired maternal mood did have an
identified impact on child behavior. Fur-
ther study of complex associations be-
tween maternal psychiatric disorders,
prenatal SSRI exposure, and childhood
internalizing behaviors is required to un-
derstand if the child outcome is affected
by the illness, medications, or a combina-
tion of both.

(Am J Psychiatry 2006; 163:1026–1032)

Contrary to previously held beliefs, pregnancy does
not protect women against mood and anxiety disorders. In
fact, reports have indicated that 13.5%–17% of women suf-
fer from depression in pregnancy (1). While the existence
of anxiety disorders during pregnancy is unequivocal, the
exact prevalence rates of these disorders in pregnant
women remain unknown to date. Treating mood and anx-
iety disorders in pregnancy poses a particular challenge to
clinicians. Balancing the consequences of exposure to un-
stable maternal mood/anxiety with the risks of prenatal
exposure to psychotropic medications is critical. Either
way, the fetus is “exposed,” invariably to the disease itself,
and additionally to medications when pharmacological
treatment is instituted. Few methodically strong studies
have examined the impact of psychotropic medications
administered during pregnancy on the development of
the infant; even fewer have followed the exposed children
over time in order to assess lasting consequences on chil-
dren’s behavior.

Behavioral teratogenicity is a complex concept, variably
defined. In its most simplistic version it can be divided
into two general categories: internalizing and externaliz-
ing behaviors. Internalizing behaviors (emotional reactiv-
ity, depression, anxiety, irritability, and withdrawal) are

behaviors that are directed internally “within the self.” Ex-
ternalizing behaviors (noncompliance, verbal/physical
aggression, disruptive acts, emotional outbursts) can de-
velop into externalizing disorders. These disorders include
attention deficit hyperactivity disorder, oppositional defi-
ant disorder, and conduct disorder. Externalizing disor-
ders are noticed because of their disruptive nature and are
readily identified by clinicians, parents, and the school
system. In contrast, children with internalizing disorders
often go unrecognized and receive inadequate treatment.
Internalizing disorders, after a threshold effect, may ex-
hibit as externalizing disorders and perpetuate into adult-
hood (2). Therefore, it is of paramount importance to diag-
nose them and delineate risk factors associated with the
development of internalizing disorders in childhood. For
example, it is possible that prenatal exposure to selective
serotonin reuptake inhibitors (SSRIs) changes central pre-
natal 5-HT levels at times of neural development, leading
to altered serotonin-mediated behaviors as demonstrated
in animals (3) and humans (4). Furthermore, maternal de-
pression and anxiety are key risk factors affecting child-
hood behaviors (5–11).

In this study we prospectively examined the relation-
ship between prenatal SSRI exposure and internalizing
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behaviors in 4-year-old children and report the influence
of maternal mood on the children’s behavior. The exter-
nalizing behaviors are being reported independently.

Literature on the effects of prenatal exposure to psycho-
tropic medication is conflicting. Some studies have found
no negative effects of prenatal exposure on child develop-
ment. Nulman and colleagues (12, 13) examined children
between 15 and 86 months of age who had been exposed
throughout gestation to tricyclic antidepressants or fluox-
etine, comparing them with an unexposed group. No dif-
ferences were found in the children’s global IQ, language
development, or behavioral development as measured by
the Child Behavior Checklist (14). Mattson and colleagues
(15) reported no differences in cognition and neurobehav-
ioral development between children 4–6 years of age pre-
natally exposed to fluoxetine and nonexposed children. In
contrast, a study by Casper and colleagues (16) reported
that children with prenatal exposure to SSRIs had signifi-
cantly lower levels of psychomotor development and mo-
tor control than those of depressed, nonmedicated moth-
ers.

Although the bulk of the literature focuses on depressed/
anxious maternal mood as being a significant and well-
studied risk factor for altered children’s behavior (5–11),
some studies present reports to the contrary (17, 18). Mur-
ray and colleagues showed that 5-year-old children ex-
posed to postpartum depressed mothers demonstrated no
deficits in cognitive tasks (17). Van den Bergh and Marcoen
(18) found no significant associations between maternal
anxiety and internalizing behaviors in 8- and 9-year-old
children as reported by parents and caregivers. However,
they did find that children’s externalizing behaviors were
significantly related to antenatal maternal anxiety. Another
study, conversely, found that antenatal maternal anxiety
predicted behavioral and emotional problems in 4-year-
old children (11). These studies demonstrate that inconsis-
tencies exist in the literature regarding long-term behav-
ioral outcomes in children exposed to unstable maternal
mood/anxiety in pregnancy and postpartum.

The present study is the fourth wave of prospective
analyses of children exposed in utero to SSRIs alone and a
combination of SSRIs and clonazepam (4, 19, 20). At birth,
infants exposed to severe maternal depression and anxiety
along with SSRIs and clonazepam in utero showed in-
creased symptoms of transient poor neonatal adaptation
relative to nonexposed infants (4, 19). The same cohort of
infants continued to show negative effects (affect expres-
sivity) of exposure to the same combination of medica-
tions at 3 months (20). Furthermore, this pattern persisted
when the infants were examined at 8 months of age (Ree-
bye PN et al., unpublished 2004 study). Maternal mood
was additionally assessed at both 3 and 8 months postpar-
tum within this cohort and was not correlated with infant
expressivity at these times.

We present here the consequences of exposure to psy-
chotropic medications in the same cohort of children at 4

and 5 years of age. Specifically, we studied the internaliz-
ing behaviors of children exposed to either SSRIs alone or
SSRIs in combination with clonazepam and compared
them with a nonexposed group. Furthermore, we exam-
ined the effects of maternal mood/anxiety on the internal-
izing behaviors of the children.

Method

Participants

Ethics approval was obtained from the University of British Co-
lumbia Research Ethics Board and the Children’s and Women’s
Health Centre of British Columbia Research Review Committee.
After a description of the study was provided, written informed
consent was obtained both during the initial perinatal study and
when the participants were studied 4 years later.

All participants were initially recruited between 1997 and 1999.
The exposed group was recruited from the Reproductive Mental
Health Program at British Columbia Women’s Hospital in Vancou-
ver. Eighty-two expectant mothers from this program were ap-
proached regarding participation in the present study, of which
52 were eligible and agreed to participate. Of these 52 women,
one miscarried and five discontinued the study, leaving a total of
46 women who comprised the original cohort. When the children
reached 4–5 years of age their mothers were contacted again and
asked to participate in a follow-up investigation, at which time
the internalizing behaviors of their children were assessed. Be-
tween birth and this follow-up visit 24 of the mother-infant dyads
in the exposed group were lost due to attrition, leaving us with
complete data on 22 dyads. The comparison group of nonde-
pressed, nonmedicated, healthy mothers and their infants was
recruited after delivery from pediatricians’ offices. Initially, 23
mother-infant dyads entered the study in the comparison group,
however, nine of these pairs did not return for the follow-up visit
4 years later, leaving 14 comparison dyads.

Thus, the participants for the present investigation included 36
dyads: 22 children of depressed/anxious mothers exposed to psy-
chotropic medications during pregnancy (the exposed group)
and 14 children of healthy, nondepressed, and nonmedicated
mothers (the comparison group). Of the 22 mothers treated with
SSRIs, five were prescribed fluoxetine, 14 paroxetine, and three
sertraline. Furthermore, nine of these women received the benzo-
diazepine clonazepam as well (the SSRI/clonazepam group),
leaving 13 children prenatally exposed solely to SSRIs (the SSRI
only group). Table 1 depicts the average dosages and length of
prenatal exposure for each medication. Participant demographic
information is presented in Table 2. There were no differences
among the groups in demographic characteristics.

Procedure

Prior to enrollment, participants were contacted, and a de-
tailed description of the study was provided. The study took place
at the Centre for Community Child Health Research in Vancouver.
This research facility is specifically set up and designed for con-
ducting biobehavioral studies of children.  The lab is equipped
with a one-way mirror that allows observations of mothers with
their children during study procedures. Once maternal consent
was obtained, Child-Teacher Report Forms were mailed to the
children’s teachers. Next, demographic information was re-
corded, then the interaction between mother and child was ob-
served. After a break, the mothers completed the Child Behavior
Checklist. Last, maternal mental health questionnaires (i.e.,
Hamilton depression and anxiety scales) were administered by a
blind rater.
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Measures

For the purposes of the current study, only the subscales of the
Child Behavior Checklist (14) and Child-Teacher Report Form (14)
specific to internalizing behaviors are reported. These subscales
include ratings regarding how emotionally reactive, anxious/de-
pressed, and withdrawn the child is as well as how frequently the
child makes somatic complaints. There is also a total score for in-
ternalizing behaviors, which incorporates all of these subscores.

These measures provide standardized ratings and descriptive
details of the functioning of children between the ages of 1.5 and
5 years, as seen by parents or parent surrogates (Child Behavior
Checklist) and caregivers or preschool teachers (Child-Teacher
Report Form). These measures have been shown to have high

test-retest reliability (r=0.85 for the Child Behavior Checklist, and
r=0.81 for the Child-Teacher Report Form) and interrater reliabil-
ity (r=0.61 and r=0.65, respectively) as well as content, criterion-
related, and construct validity (14). The Child-Teacher Report
Form contains essentially the same problem items as the Child
Behavior Checklist. However, items on the Child Behavior Check-
list that refer to family situations are altered on the Child-Teacher
Report Form to reference group situations.

The respondent rates each problem item on a scale from zero
to two, with zero indicating not true for the child, one suggesting
that the item is somewhat or sometimes true for the child, and
two indicating very true or often true of the child during the pre-
ceding 2 months. Raw scores on each subscale are then converted

TABLE 1. Pre- and Postnatal Drug Treatment Data for Mothers of 4-Year-Old Children Exposed in Utero to Psychotropic
Medications

Time Period and Medication Data

All Subjects
Subjects Receiving SSRI 

Treatment Only
Subjects Receiving Treatment 
With SSRIs and Clonazepam

N Mean SD N Mean SD N Mean SD
Pregnancy
SSRI dose (mg) 22 31.59 30.49 13 38.46 37.77 9 21.67 10.61

Fluoxetine 5 18.00 4.47 3 20.00 0.00 2 15.00a 7.07
Paroxetine 14 23.57 10.27 7 23.57 10.29 7 23.57b 11.07
Sertraline 3 91.67 52.04 3 91.67 52.04

Length of SSRI treatment (days) 22 181.50 74.97 13 191.00 80.26 9 167.78 68.80
Clonazepam dose (mg) 9 0.67 0.48 9 0.67 0.48
Length of clonazepam treatment (days) 9 136.63 42.34 9 136.63 42.34
Breastfeeding
SSRI dose (mg) 17 35.71 30.43 11 43.33 37.44 6 25.56 13.57

Fluoxetine 6 22.00 10.95 4 26.67 11.55 2 15.00c 7.07
Paroxetine 8 28.08 11.28 4 27.50 8.80 4 28.57d 13.76
Sertraline 3 91.67 52.04 3 91.67 52.04 0

Length of SSRI treatment (days) 17 59.71 18.37 11 59.46 20.08 6 60.13 16.52
Clonazepam dose (mg) 6 0.71 0.63 6 0.71 0.63
Length of clonazepam treatment (days) 6 41.22 26.43 6 41.22 26.43
a Mean clonazepam dose=0.50 mg (SD=0.35).
b Mean clonazepam dose=0.71 mg (SD=0.53).
c Mean clonazepam dose=0.80 mg (SD=0.99).
d Mean clonazepam dose=0.68 mg (SD=0.61).

TABLE 2. Demographic and Clinical Characteristics of Mothers of 4-Year-Old Children Exposed in Utero to Psychotropic
Medications and a Comparison Group of Healthy, Nondepressed, Nonmedicated Mothers

Characteristic

Mothers Receiving Psychotropic Medication During Pregnancy Healthy, Nondepressed, 
Nonmedicated Mothers 

(N=14)All Subjects (N=22)
Subjects Receiving 
SSRIs Only (N=13)

Subjects Receiving SSRIs 
and Clonazepam (N=9)

Mean SD Mean SD Mean SD Mean SD

Age (years) 32.00 4.02 32.77 4.07 30.89 3.92 32.50 4.22
Education (years) 14.19 2.56 14.62 2.90 13.50 1.85 15.38 2.82
Hamilton depression scale score 9.09 6.82 7.00 7.23 12.11 5.11 4.07 5.36
Hamilton anxiety scale score 14.64 12.27 10.15 9.19 21.11 13.74 5.57 4.89
Age of child (years) 4.68 0.37 4.76 0.48 4.60 0.25 4.83 0.36
Birthweight of child (g) 3412.73 387.09 3325.38 306.37 3538.89 471.40 3420.38 338.92
Gestational age (weeks) 39.27 0.94 39.23 1.01 39.33 0.87 38.85 1.46

N % N % N % N %
Marital statusa

Married 20 90.91 12 92.31 8 88.89 10 76.92
Common-law 2 9.09 1 7.69 1 11.11 2 15.38
Separated 0 0.0 0 0.0 0 0.0 1 7.69

Ethnicitya

Caucasian 20 90.91 12 92.31 8 88.89 12 92.31
Asian 1 4.55 0 0.0 1 11.11 1 7.69
East Indian 1 4.55 1 7.69 0 0.0 0 0.0

Sex of child
Male 13 59.1 8 61.5 5 55.6 4 28.6
Female 9 40.9 5 38.5 4 44.4 10 71.4

a Data missing for one healthy, nondepressed, nonmedicated mother.
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to standardized T scores for interpretation: T scores <65 fall in the
normal range, the borderline clinical range is from 65–69, and T
scores >69 are considered to be in the clinical range (14).

Mother and child interaction was assessed by using the Crowell
procedure, which describes a systematic approach to structuring
interaction between a mother and her child and of coding certain
variables during the interaction (Crowell JA, Rosenberg DM, un-
published 1985 manual). For the purposes of the present study,
the Crowell procedure was used to augment the parent and
teacher/caregiver reports of the children’s behaviors with a more
objective rating made by a clinician in a structured laboratory set-
ting. All sessions, which were approximately 35 minutes in dura-
tion, were videotaped and later coded by a trained infant psychi-
atrist blind to both groups. The content of the videotapes was
analyzed for three aspects of a child’s affect: positivity (whether
there was a substantial period of positive regard and sharing of

happy feelings on the part of the child toward the mother), with-
drawal, and irritability. Scores for these three responses are rated
on a Likert-type scale ranging from zero to four, with zero indicat-
ing that the behavior was not observed, one being very low, and
four being very high.

The Hamilton Rating Scale for Depression is a 21-item, clini-
cian-administered scale that measures the severity of depression
in adults. Scores on this scale can range from 0–63, with higher
scores being associated with higher levels of depression in the pa-
tient. Scores ranging from 0–7 suggest no or minimal levels of de-
pression, 8–17 indicate mild depression, 18–25 suggest moderate
depression, and scores of 26 and above are associated with severe
depression. Interrater reliability on this scale has been shown to
range from 0.84–0.90.

The Hamilton Anxiety Rating Scale is a 14-item, clinician-ad-
ministered scale that measures the severity of anxiety. Total

TABLE 3. Effects of in Utero SSRI Exposure on Children’s Internalizing Behaviors 

Internalizing Behav-
ior and Rating Source

Exposed Group 
(N=22)

Comparison 
Group (N=14)

Exposed Versus 
Comparison Group 

Maternal Depression 
Controlled

Maternal Anxiety 
Controlled

Mean SD Mean SD
Odds 
Ratio 95% CI

Odds 
Ratio 95% CI

Odds 
Ratio 95% CI

Emotionally reactive
Parent 57.50 11.23 55.00 5.99 2.57 0.43–15.30 1.73 0.25–11.80 2.10 0.33–13.40
Caregiver 55.65 7.64 55.15 8.19 0.41 0.06–2.83 0.56 0.08–4.01 0.44 0.06–3.19

Anxious/depressed
Parent 57.55 8.83 53.00 2.96
Caregiver 57.53 8.30 54.69 7.10 2.81 0.28–27.70 2.70 0.25–29.30 3.21 0.31–33.70

Somatic complaints
Parent 56.32 6.81 56.71 7.88 0.56 0.12–2.70 0.18 0.02–1.48 0.32 0.06–1.84
Caregiver 52.71 4.67 50.92 2.25

Withdrawn
Parent 56.36 7.54 58.07 5.73 2.26 0.20–24.90 1.23 0.09–17.40 1.74 0.15–20.10
Caregiver 55.00 4.87 53.08 4.35

Total internalizing 
problems
Parent 55.86 10.79 54.00 8.91 1.53 0.24–9.85 0.99 0.13–7.88 1.08 0.15–7.89
Caregiver 53.18 10.05 48.69 10.70 2.89 0.29–28.90 2.85 0.26–31.20 3.45 0.32–36.80

Clinician ratings
Child’s irritability 0.18 0.59 0.43 1.09 0.52 0.06–4.16 0.65 0.07–5.69 0.64 0.08–5.51
Child’s withdrawal 1.32 1.32 0.93 1.39 1.90 0.50–7.15 2.45 0.60–10.00 2.43 0.59–9.84
Child’s positivity 1.00 1.38 1.29 1.38 0.67 0.18–2.50 0.46 0.10–1.98 0.46 0.11–1.93

TABLE 4. Effects of Taking Clonazepam in Addition to SSRIs on Internalizing Behaviors

Internalizing Behav-
ior and Rating Source

Children Exposed 
Only to SSRIs 

(N=13)

Children Exposed 
to SSRIs and 

Clonazepam (N=9)
SSRI Only Versus SSRI/

Clonazepam
Maternal Depression 

Controlled
Maternal Anxiety 

Controlled

Mean SD Mean SD
Odds 
Ratio 95% CI

Odds 
Ratio 95% CI

Odds 
Ratio 95% CI

Emotionally reactive
Parent 55.08 7.21 61.00 15.17 2.15 0.33–13.90 1.63 0.23–11.80 1.46 0.20–10.50
Caregiver 54.64 7.53 57.50 8.19 1.50 0.08–27.60 8.00 0.25–255.00 6.00 0.18–196.00

Anxious/depressed
Parent 56.46 7.46 59.11 10.80 1.76 0.20–15.30 1.67 0.17–16.70 1.32 0.14–12.60
Caregiver 56.64 7.31 59.17 10.40 1.39 0.16–12.30 1.29 0.13–12.90 1.57 0.15–16.20

Somatic complaints
Parent 54.62 5.78 58.78 7.76 6.32 0.53–74.50 4.79 0.36–64.50 4.09 0.29–56.30
Caregiver 52.91 4.30 52.33 5.72

Withdrawn
Parent 54.92 6.22 58.44 9.10 3.43 0.26–45.00 2.26 0.15–34.20 2.00 0.13–29.80
Caregiver 54.82 4.67 55.33 5.68

Total internalizing 
problems
Parent 53.31 10.14 59.56 11.20 5.58 0.48–64.50 4.60 0.36–57.90 3.28 0.25–42.60
Caregiver 53.73 7.77 52.17 14.16 1.57 0.18–13.90 1.53 0.15–15.60 1.99 0.19–21.10

Clinician ratings
Child’s irritability 0.31 0.75 0.00 0.00
Child’s withdrawal 1.46 1.33 1.11 1.36 0.64 0.12–3.25 0.89 0.15–5.06 0.99 0.17–5.69
Child’s positivity 0.54 1.05 1.67 1.58 6.07 0.96–38.00 4.57 0.65–31.90 5.59 0.59–52.50
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scores on this scale have a possible range of 0–56, with higher
scores on this measure being associated with higher levels of anx-
iety in the patient. Scores ranging from 0–7 suggest no or minimal
levels of anxiety, while scores of 8 and above indicate the presence
of anxiety. Average interrater reliability on this scale has been
shown to be 0.89.

Data Analysis

Analyses were conducted for internalizing behaviors from
three different sources: as reported by parents, caregivers, and as
objectively coded from mother and child interactions by a clini-
cian. For each source, an analysis was done comparing the ex-
posed to the comparison group. Further, as previous findings
have demonstrated an effect of prenatal exposure to clonazepam
in addition to SSRIs (4, 19, 20), analyses were conducted in the
present study comparing the SSRI only and SSRI/clonazepam
groups. It is important to note that the influence of maternal
mood and anxiety were factored into all analyses. The relation-
ship between maternal mood/anxiety and the internalizing be-
haviors of the children was additionally examined. Ordered logis-
tic regressions, independent-sample t tests, and univariate
analyses of variance (ANOVAs) were used to compare outcomes
between groups. Pearson correlations were used to determine as-
sociations between maternal mood and child behaviors. All tests
were two-tailed comparisons.

Results

Maternal Mood

Mothers of children exposed in utero to psychotropic
medications demonstrated significantly higher levels of
depressed mood (t=2.33, df=34, p<0.05) and anxiety (t=

3.10, df=29.80, p<0.01) than did the comparison group
mothers. Furthermore, mothers treated with SSRIs in
combination with clonazepam showed higher levels of de-
pressed mood (t=2.03, df=21, p=0.055) and anxiety (t=2.44,
df=21, p<0.05) than mothers treated with SSRIs alone.

Despite pharmacological treatment, the mothers of the
exposed children remained symptomatic during preg-
nancy: 64% (N=14 of 22) scored greater than 7 on the
Hamilton anxiety scale, and 73% (N=16 of 22) scored
greater than 7 on the Hamilton depression scale. In the
postpartum period, all 22 mothers of the exposed children
were receiving medications at the 4-year visit, and nine
had not changed the medications prescribed to them dur-
ing pregnancy. Of the remaining 13, 12 were taking antide-
pressants, and one was taking clonazepam only. Despite
their ongoing treatment, they were still symptomatic at
the 4-year visit, with 59% (N=13 of 22) scoring greater than
7 on the Hamilton anxiety scale and 50% (N=11 of 22) scor-
ing higher than 7 on the Hamilton depression scale.

Internalizing Behaviors

Parent and teacher/caregiver ratings. When compar-
ing the exposed and the nonexposed children, no statisti-
cally significant differences were found in parent or care-
giver ratings of internalizing behaviors (Table 3). Similarly,
there were no significant differences found in parent or
caregiver ratings of internalizing behaviors between chil-
dren exposed to SSRIs only and those exposed to SSRIs
and clonazepam (Table 4). However, we found that there
were children in both the exposed (18%) and comparison
(14%) groups that exhibited clinically significant total in-
ternalizing behavior scores as reported by both parents as
well as teachers.

Among the entire cohort at the time of the follow-up as-
sessment, increased parental—but not teacher—reports
of total child internalizing behaviors were associated with
maternal symptoms of depression (F=5.43, df=1, 36,
p<0.05) and anxiety (F=6.88, df=1, 36, p<0.05). This rela-
tionship remained even when prenatal exposure was
added to the regression model.

To further examine the impact of maternal depression
and anxiety in the presence of prenatal medication expo-
sure, the relationship between these symptoms and par-
ent-reported child behavior was examined within the ex-
posed group. Higher levels of maternal anxiety were
significantly associated with increased total internalizing
behaviors in the children (r=0.57, p<0.05), while depressed
maternal mood was only slightly related to child behavior
(r=0.41, p=0.055). Again, these effects did not change
when prenatal medication exposure was added to the re-
gression model. Levels of internalizing behaviors were not
significantly associated with maternal mood in the nonex-
posed group.

Clinician ratings. A clinician coded the children’s posi-
tivity, withdrawal, and irritability during a structured labo-
ratory interaction between mothers and their children.

Patient Perspective

“Lisa” is a 32-year-old secretary in a secure marriage. 

After the birth of her first child, Lisa had been diagnosed 

with major depressive disorder, postpartum onset, which 

was successfully treated with sertraline, 150 mg/day. This 

treatment continued until she decided to get pregnant a 

second time, at which point she gradually discontinued 

the medication with the help of her physician. Lisa report-

ed that she had discontinued medication a month before 

conception because “I’ve felt better for 3 years and I don’t 

want to risk exposing my baby to the medication.”  

A month after discontinuing her medication, she re-

lapsed and sought treatment at gestational week 16. She 

was diagnosed with major depressive disorder and panic 

disorder (per DSM-IV-TR) and entered the study. Sertraline 

was reinstated and administered throughout the pregnan-

cy. Lisa’s mood stabilized again on a regimen of sertra-

line, 150 mg/day. At 39 weeks, her baby boy “Joshua” was 

born healthy. 

When Joshua was in kindergarten, his teacher indicat-

ed that he was a gentle, well-behaved boy and a 

“pleasure to have in class.” According to both his mother 

and teacher, Joshua’s adjustment and academic perform-

ance was normal, and he even excelled in some areas. 

Lisa continues to take her medication and enjoys be-

ing a mother of two. Her mood remains stable.



Am J Psychiatry 163:6, June 2006 1031

MISRI, REEBYE, KENDRICK, ET AL.

ajp.psychiatryonline.org

When comparing the exposed group to the comparison
subjects, differences in behavior between groups were not
significant (Table 3). When examining the effects of the
type of drug administered, no significant differences in
mother-child interaction were found between the SSRI
only and SSRI/clonazepam groups (Table 4). Of the three
behaviors derived from the Crowell procedure, for the en-
tire group only child positivity during the task was associ-
ated with maternal anxiety levels (r=0.36, p<0.05). None of
the clinician-rated behaviors were related to maternal lev-
els of depression.

Again, to further examine the impact of maternal de-
pression and anxiety following prenatal medication expo-
sure, the relationship between these symptoms and child
behavior was examined within the exposed group. In this
group, higher levels of child positivity were associated
with increased levels of maternal depression (r=0.59,
p<0.01) and anxiety (r=0.61, p<0.01). The remaining child
behavior variables derived from this structured laboratory
setting were not significantly associated with maternal
mood. It is important to note that among nonexposed
children none of the child behaviors were associated with
maternal mood.

Discussion

Levels of childhood internalizing behaviors, as reported
by parents and teachers and as rated by a clinician in a
structured laboratory setting, were not significantly differ-
ent between 4-year-olds with and without prenatal SSRI
exposure. Similarly, outcomes between children with SSRI
exposure alone versus in combination with clonazepam
were also not substantially different. However, we estab-
lished that there was a relationship between maternal
mood/anxiety and the internalizing behaviors of the chil-
dren. Those mothers who were depressed and anxious re-
ported more problematic internalizing behaviors in their
children than those who were not. In addition, although
the correlation between increased child positivity and ma-
ternal depression/anxiety is seemingly counterintuitive,
we can speculate that those children whose mothers were
chronically depressed/anxious over a period of 4 years
may have been attempting to engage their mothers by
demonstrating increased positivity. This was specifically
applicable when examining the cohort as a whole and the
exposed group separately, but not the comparison group,
likely because there was less psychopathology in the com-
parison group of mothers and their children. While this as-
sociation between maternal mood and child behavior
may not be causally related, it does highlight the impor-
tance of closely monitoring long-term developmental and
behavioral outcomes of children exposed to mothers with
chronic mental illness.

In this cohort, we have followed longitudinally the chil-
dren’s affect expressivity, which constitutes one aspect of
internalizing behaviors. At 3 and 8 months of age clear dif-

ferences in affect expressivity existed between the infants
prenatally exposed to SSRIs only and those exposed to a
combination of SSRIs and clonazepam. This changed at 4
years, at which time maternal mood seemed to play a more
significant role than prenatal drug exposure, whether the
exposure was to SSRIs alone or in combination with clon-
azepam. The rationale for this change is unclear at this
time, and further research is needed in order to clarify this
finding. However, one possible explanation could be that
the adverse effects of prenatal exposure to clonazepam
may not persist to age 4. Our observations are consistent
with those from earlier studies indicating an absence of
impaired behavioral development in children with prena-
tal exposure to psychotropic medications (12, 13, 15).

Our study also adds to the literature reporting on rela-
tionships between maternal mood/anxiety and child devel-
opment. Our findings are consistent with the extant litera-
ture emphasizing negative effects on children of unstable
maternal mood (5–11). Of particular significance, our re-
sults are in line with those reported by Field and colleagues
(10), which specifically indicated a relationship between
maternal depression and increased internalizing problems
in children. While prenatal medication exposure was not
associated with increased levels of internalizing behaviors
in this study, a relationship between depressed and anxious
maternal mood and internalizing problems in children was
noteworthy. Thus, even in the presence of perinatal phar-
macological therapy, altered maternal mood continued to
have an impact on child behavior. It is important to note,
since we know that the women in the present study re-
mained chronically mentally ill with recurrent, relapsing
episodes, this impact was likely a critical factor negatively
influencing the development of the children seen in the
present study.

A number of limitations of this study should be noted.
Since several studies have specifically addressed the effects
of prenatal exposure on psychomotor development of chil-
dren, our present study focused on examining one specific
aspect of child development, namely, internalizing behav-
iors. The size of this follow-up cohort was small. Moreover,
we were not able to study children of depressed mothers
who were not treated pharmacologically, which would
have assisted our ability to separate the effects of maternal
mood from those of prenatal medication exposure.

Clinical Implications/Conclusion

Although conclusive statements on the safety of psy-
chotropic medications during pregnancy cannot be made,
when a clinician is faced with the dilemma of managing
mentally ill pregnant women, no decision is risk free. At
the present time, these women are almost always treated
with pharmacotherapy. Clearly, this treatment option is
not without the attendant risks, both for the mother as
well as the baby. We have attempted to answer the ques-
tion of whether or not prenatal exposure in women with
severe psychiatric illness has consequences for children 4
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years later. There appears to be no direct correlation. How-
ever, what we found is that regardless of pharmacological
treatment in pregnancy, maternal mood and anxiety 4
years later remained a significant determinant of child-
hood internalizing behaviors. This finding has a crucial
message for caregivers. We endorse early intervention,
close follow-up, and monitoring of maternal mood and
anxiety during pregnancy, postpartum, and beyond.
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