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Objective: The authors evaluated the ef-
fects of prenatal antidepressant exposure
and maternal depression on infant gesta-
tional age at birth and risk of preterm
birth.

Method: Ninety women were followed
in a prospective, naturalistic design
through pregnancy with monthly assess-
ments of symptoms of depression and
anxiety using the Structured Clinical Inter-
view for DSM-IV mood module for depres-
sion, the Hamilton Depression Rating
Scale, the Beck Depression Inventory, and
the Perceived Stress Scale. Participants in-
cluded 49 women with major depressive
disorder who were treated with antide-
pressants during pregnancy (group 1), 22
women with major depressive disorder
who were either not treated with antide-
pressants or had limited exposure to
them during pregnancy (group 2), and 19
healthy comparison subjects (group 3).
The primary outcome variables were the

infants’ gestational age at birth, birth
weight, 1- and 5-minute Apgar scores,
and admission to the special care nursery.

Results: Groups 1, 2, and 3 differed sig-
nificantly in gestational age at birth (38.5
weeks, 39.4 weeks, 39.7 weeks, respec-
tively), rates of preterm birth (14.3%, 0%,
5.3%, respectively), and rates of admis-
sion to the special care nursery (21%, 9%,
0%, respectively). Birth weight and Apgar
scores did not differ significantly between
groups. Mild to moderate depression dur-
ing pregnancy did not affect outcome
measures.

Conclusions: Prenatal antidepressant
use was associated with lower gestational
age at birth and an increased risk of pre-
term birth. Presence of depressive symp-
toms was not associated with this risk.
These results suggest that medication sta-
tus, rather than depression, is a predictor
of gestational age at birth.

(Am J Psychiatry 2007; 164:1206-1213)

Mood disorders affect up to twice as many women
as men and often emerge during the childbearing years
(1). Depressive symptoms are not uncommon during
pregnancy, and, as suggested in a large cohort study by
Evans et al. (2), symptoms may occur more frequently dur-
ing pregnancy than in the postpartum period. Antenatal
depression is not necessarily benign; it has been associ-
ated with low maternal weight gain, increased frequency
of cigarette, alcohol, and substance use (3), and ambiva-
lence about the pregnancy (4).

Although consensus guidelines have been developed to
educate clinicians and patients about the relative merits
of treatment options, the optimal way to treat depression
during pregnancy remains a subject of debate (5, 6). The
safety of antidepressant use during pregnancy has been
questioned because medications can potentially have ter-
atogenic effects (7). However, two studies (8, 9) have
shown that women on antidepressants who discontinue
their antidepressant or decrease the dose during preg-
nancy to minimize fetal exposure to medications are at
risk of a relapse of depression.

The impact on neonatal outcome of exposure to antide-
pressants during pregnancy is understudied. The poten-
tial for problems such as preterm birth, low birth weight,
and poor neonatal adaptation shortly after delivery is an
issue of concern (7). Preterm birth, defined as less than 37
completed weeks of gestation, affects a significant num-
ber of births in the United States and is a leading cause of
perinatal morbidity (10). Potential consequences of pre-
term birth can include neonatal asphyxia, meconium as-
piration, hypoglycemia, polycythemia, respiratory dis-
tress syndrome, cerebral palsy, respiratory difficulty,
learning disabilities, behavioral problems, and attention
deficit hyperactivity disorder (11). Despite advances in
medicine, rates of preterm birth are higher in the United
States than in other developed countries.

A number of studies have suggested that in utero expo-
sure to antidepressants has a negative impact on gesta-
tional age at birth (12-19). Other studies of obstetrical and
infant outcome in which gestational age at birth was re-
ported did not find that duration of pregnancy was affected
by antidepressant use (20-31). These negative studies are
limited by small sample sizes (20, 22), antidepressant ex-
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posure for only the first trimester or for a limited portion of
pregnancy (23, 26, 27), lack of a comparison group (23),
and lack of control for maternal mood state (22, 23, 26, 27,
30). Moreover, some of these studies were not intended or
designed to investigate gestational age at birth or preterm
birth as a primary outcome measure (21, 24, 25, 28, 31) and
thus may not have used subjects or sample sizes appropri-
ate for examining these variables.

Our study was designed to prospectively follow healthy
women across pregnancy, collecting detailed information
about symptoms of depression and anxiety and medica-
tion use to differentiate the effects of depressive symp-
toms versus antidepressant use on gestational age at birth
and risk of preterm birth.

Method

This study was conducted at the University of California at Los
Angeles Semel Institute for Neuroscience and Human Behavior.
Written informed consent was obtained from all participants, and
the study was approved by the UCLA institutional review board. A
total of 122 women were enrolled between July 2000 and Novem-
ber 2005. Participants were followed naturalistically over the
course of their pregnancy.

Participants were divided into three groups: group 1 comprised
women with major depressive disorder who took antidepressant
medication for more than 50% of their pregnancy; group 2 com-
prised women with major depressive disorder who elected not to
take antidepressants during their pregnancy, discontinued antide-
pressants in the first trimester, and/or had a brief antidepressant
exposure (<10 days); and group 3 comprised healthy comparison
women with no psychiatric history. Women with major depressive
disorder (groups 1 and 2) were recruited from the UCLA Women'’s
Life Center clinic; the UCLA outpatient obstetric clinics; self-refer-
ral from advertisements and community outreach detailing the
study; direct referral from community obstetrical practices; and
direct referrals from community psychiatric practices. Women
were eligible for groups 1 and 2 if they were between the ages of 18
and 45, were in the first trimester of pregnancy, and had major de-
pressive disorder. Exclusion criteria included being actively sui-
cidal, meeting DSM-1V criteria for another current axis I disorder,
having a positive urine drug screen, and using medications known
to adversely affect the fetus.

Comparison subjects (group 3) were recruited from the UCLA
outpatient obstetric clinics and by self-referral from advertise-
ments and community outreach describing the study. Partici-
pants were eligible for group 3 if they were between the ages of 18
and 45, were in the first trimester of pregnancy, had no psychiat-
ric history, and did not meet criteria for a current DSM-1V axis I
disorder. Exclusion criteria included a positive urine drug screen
and the use of medications known to adversely affect the fetus.

A study physician assessed participants at baseline to deter-
mine eligibility. At study entry, all participants underwent a Struc-
tured Clinical Interview for DSM-IV (SCID) (32). Physical data,
such as height and prepregnancy weight, and a urine toxicology
screen were obtained. Participants underwent assessments on a
monthly basis throughout their pregnancy. At each visit, the 28-
item Hamilton Depression Rating Scale (HAM-D) (33) and the
SCID mood module for depression were administered by a re-
search assistant blind to diagnosis and treatment. Participants
were also seen by the study physician for a clinical assessment,
which included collection of information about medications
taken, medication dosages, and use of alcohol, cigarettes, and
other substances. At each visit, participants also completed the
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Beck Depression Inventory (34) and the Perceived Stress Scale
(35), and their body weight was measured.

Primary outcome variables included gestational age at birth,
birth weight, 1- and 5-minute Apgar scores, and admission to
the special care nursery. Obstetrical and hospital records were
obtained for all participants. Gestational age was determined
from last menstrual period and verified by early ultrasound
examination.

The likelihood ratio chi-square test was used for between-
groups comparisons of categorical outcome variables, and analy-
sis of covariance (ANCOVA) was used for continuous outcome
variables. When warranted, analyses were followed up with post
hoc tests using the Bonferroni correction for multiple testing. The
combined effects of the continuous measures for depression
(percentage of visits where the patient was positive for major de-
pression according to the SCID) and antidepressant use (percent-
age of visits the patient was taking antidepressant medication)
were analyzed with a hierarchical regression analysis. The relative
contributions of different predictor variables were evaluated on
the basis of sequential R? difference tests.

Results

Of the 122 participants in all three study groups, 93
women completed the study, 12 chose to discontinue par-
ticipation in the study, one was discontinued because of
lack of compliance with the study protocol, eight miscar-
ried, one electively terminated the pregnancy, and seven
were lost to follow-up prior to completion of the preg-
nancy. Of the 93 women who completed the study, 73 had
a diagnosis of major depressive disorder. Of these, 49 were
in group 1 (women who were on antidepressants for more
than 50% of their pregnancy) and 22 were in group 2
(women who elected not to take antidepressants during
their pregnancy, discontinued antidepressants in the first
trimester, or had a brief exposure to antidepressants). Two
women with major depressive disorder who started anti-
depressants in the final month of pregnancy were ex-
cluded from the analyses. Of 20 participants with no psy-
chiatric history, one took fluoxetine during pregnancy as
prophylaxis for migraine headaches and was therefore ex-
cluded. The remaining 19 women were in group 3 (com-
parison group).

Analyzable data were available for 90 women who com-
pleted the study. Demographic and clinical characteristics
(Table 1) did not differ significantly between groups. Ma-
ternal age, number of primigravidas, number of prior
births, body mass index at the start of pregnancy, and ma-
ternal weight gain during pregnancy did not differ signifi-
cantly between groups. Rates of historical preterm risk
factors (history of abortions, miscarriages, hypertension,
preterm labor, fetal demise, uterine cervical abnormality,
myomectomy, renal disease, or pelvic inflammatory dis-
ease) and risk factors that developed during pregnancy
(anemia, short cervix, asthma, vaginosis, vaginal bleeding,
or threatened abortion) were low for all three groups and
did not differ significantly between groups. Rates of hyper-
tension or pregnancy-induced hypertension (two in group
1 and one each in groups 2 and 3) and preeclampsia (one

ajp.psychiatryonline.org 1207



ANTIDEPRESSANT TREATMENT AND PRETERM BIRTH

TABLE 1. Demographic and Clinical Characteristics of Pregnant Women With a History of Depression Taking or Not Taking
Antidepressants and a Healthy Comparison Group of Pregnant Women?

Patient Group

Group 1: History of
Depression, Taking
Antidepressant

Taking Antidepressant

Group 2: History of
Depression, Not Group 3: Healthy

Comparison Women All Participants

Characteristic (N=49) (N=22) (N=19) (N=90)
Mean SD Mean SD Mean SD Mean SD
Age (years) 34.1 3.7 32.4 4.8 34.9 3.7 33.8 41
Number of prior births 0.73 0.76 0.59 0.50 0.47 0.61 0.64 0.68
Number of miscarriages 0.45 0.80 0.19 0.40 0.11 0.46 0.31 0.67
Number of abortions 0.49 0.89 0.64 1.0 0.32 0.68 0.49 0.86
First prenatal visit (weeks)? 6.2 1.9 6.9 2.5 6.7 2.2 6.5 2.1
Pre-pregnancy weight (Ibs) 146 31 138 24 130 22 141 28
Body mass index at start of pregnancy 241 4.8 225 3.8 22.2 3.6 233 4.4
Weight gain during pregnancy (lbs) 32.6 11.7 321 10.0 34.7 11.2 329 111
Number of historical preterm risk factors 0.43 0.61 0.29 0.64 0.21 0.54 0.35 0.60
Number of preterm risk factors in pregnancy 0.37 0.60 0.77 0.97 0.37 0.68 0.47 0.74
N % N % N % N %
Married 43 88 19 86 19 100 81 90
College degree 43 88 17 77 18 95 78 87

2 There were no significant differences between groups.

b Data were not available for all participants. For group 1, N=43; for group 2, N=21; and for group 3, N=18.

each in groups 1 and 2) were low and did not differ signifi-
cantly between groups.

Substance use was uncommon among participants. One
woman in group 1 and one woman in group 3 reported
smoking a pack a day of cigarettes during the first 8 weeks
and first 5 weeks of pregnancy, respectively. One woman in
group 2 and one in group 3 reported having more than one
alcoholic drink per week after learning of the pregnancy.
Two women in group 1 reported marijuana use early in
pregnancy (on one and two occasions, respectively), and
one woman in group 2 reported use of marijuana and co-
caine on one occasion during early pregnancy.

The antidepressants used by women in group 1 were ser-
traline, fluoxetine, paroxetine, citalopram, escitalopram,
nefazodone, venlafaxine, bupropion, and nortriptyline.
Single antidepressant exposures included sertraline (N=
15), fluoxetine (N=13), citalopram (N=4), paroxetine (N=4),
venlafaxine (N=2), and nortriptyline (N=1). Sequential
monotherapy exposures included citalopram and fluoxet-
ine (N=1); paroxetine and sertraline (N=1); escitalopram
and citalopram (N=1); nefazodone and fluoxetine (N=1);
venlafaxine and sertraline (N=1); fluoxetine, citalopram,
and sertraline (N=1), citalopram, fluoxetine, and sertraline
(N=1); and venlafaxine, fluoxetine, and sertraline (N=1).
Two women were treated with more than one antidepres-
sant at a time (sertraline, venlafaxine, and bupropion [N=
1]; and venlafaxine and nefazodone followed by sertraline
[N=1]). Forty-four of the group 1 participants took antide-
pressants in the first trimester, and all 49 took antidepres-
sants in the second and third trimesters. Twenty-five par-
ticipants had an increase in antidepressant dose at some
point during the pregnancy. Many women in group 1 ini-
tially decreased their antidepressant dose or switched to a
different medication. Some were able to manage for much
of the pregnancy on a lower dose and then increased their
dose toward the end of the pregnancy because of concern
1208
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about the risk of postpartum depression. Others were sta-
ble on one antidepressant at conception and switched to
another antidepressant, which was then increased to a
therapeutic dose over the course of the pregnancy. Thus, in
this study, increases in antidepressant dose were not nec-
essarily related to worsening depression.

Of the group 2 participants, six took antidepressants
only during the first trimester (sertraline [N=3], venlafaxine
[N=2], fluoxetine [N=1]), one took citalopram for 6 weeks
during the first trimester and 9 days during the second, and
one took sertraline for 7 days only in the second trimester.

Depression

Scores on depression and anxiety measures are pre-
sented in Table 2. Groups 1 and 2 met SCID criteria for ma-
jor depression for 22%-28% of visits on average, with a
maximum mean 21-item HAM-D score of 19.1. The con-
trol group met SCID criteria for depression for 1.0% of vis-
its on average, with a maximum mean 21-item HAM-D
score of 9.8. Post hoc t tests with Bonferroni correction
showed that group 3 was significantly different from
groups 1 and 2 on scales of depression and anxiety (all
p<0.01). Groups 1 and 2 were comparable on all scales,
with no significant differences. Thus, the two groups with
major depressive disorder appear to have had a compara-
ble duration and degree of depression during pregnancy,
regardless of medication status.

Gestational Age at Birth and Preterm Birth

Birth outcome measures are summarized in Table 3. The
mean gestational age at birth was 38.5, 39.4, and 39.7 weeks
for groups 1, 2, and 3, respectively. The differences were
significant and remained so after an ANCOVA was used to
control for maternal age, number of previous pregnancies,
historical and developing risk factors for preterm birth, hy-
pertension, pregnancy-induced hypertension, and pre-
eclampsia (F=6.0, df=2,79, p=0.004). The differences also
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TABLE 2. Scores on Depression and Anxiety Measures During Pregnancy in Women With a History of Depression Taking or

Not Taking Antidepressants and Healthy Comparison Women

Patient Group

Group 2: History

Group 1: History of of Depression,

Group 3: Healthy

Depression, Taking Not Taking Comparison
Antidepressant Antidepressant Women All Participants
(N=49) (N=22) (N=19) (N=90) Analysis
Measure Mean SD Mean SD Mean SD Mean SD F (df=2, 87) p
Maximum 21-item HAM-D 191 5.4 19.1 7.9 9.8 3.9 17.2 6.9 19.2 <0.001
score
Maximum 28-item HAM-D 25.5 6.7 26.4 9.6 14.9 5.5 23.5 8.5 16.7 <0.001
score
Maximum Beck Depression 19.8 9.3 17.0 9.3 7.4 5.0 16.5 9.8 14.4 <0.001
Inventory score
Maximum Perceived Stress 34.2 8.1 333 7.2 21.7 8.4 31.4 9.3 17.7 <0.001
Scale score
Proportion of monthly visits 0.22 0.22 0.28 0.30 0.01 0.04 0.19 0.24 8.5 <0.001

where patient met SCID-IV
criteria for depression

remained significant when the analyses controlled for ma-
ternal weight gain (F=5.9, df=2,86, p=0.004). In a post hoc
analysis using Bonferroni correction, infants in group 1
were found to have been born significantly earlier than in-
fants in group 2 (t=2.46, df=69, p=0.05) and group 3 (t=3.05,
df=66, p=0.01). Gestational age at birth was not signifi-
cantly different, however, between groups 2 and 3 (t=0.61,
df=39, n.s.). Rates of preterm birth were also significantly
different between the three groups, with 14.3% for group 1,
0% for group 2, and 5.3% for group 3 (Table 3). The mean
gestational age at birth for the preterm births was 35.6
weeks (SD=1.1). Antidepressant exposures among the pre-
term births included sertraline (N=4), citalopram (N=1),
fluoxetine (N=1), and nortriptyline (N=1).

Other Variables of Birth Outcome

Between-groups differences in sex of the infant, Apgar
scores, infant birth weight, and multiple births (there was
one case of multiple births, a set of twins in group 2) were
not significant. After analyses controlled for variables that
could influence birth weight (prepregnancy body mass in-
dex, weight gain in pregnancy, parity, sex of the infant, and
gestational age at birth), between-groups differences re-
mained nonsignificant (difference in birth weight be-
tween groups 1 and 3: 141 g (SD=120); difference in weight
between groups 2 and 3: 111 g (§D=130). Admissions to the
special care nursery were significantly different, with 21%,
9%, and 0% for groups 1, 2, and 3, respectively.

Antidepressant Dose and Birth Outcome

To examine the impact of antidepressant dose on gesta-
tional age at birth and on risk of preterm birth, we divided
participants with depression into three groups: those with
no antidepressant exposure, those with exposure to low to
medium doses of antidepressant, and those with exposure
to high doses of antidepressant. The dose category was de-
termined by the highest dose the participant took, for any
length of time, during pregnancy. High doses were defined
as those 240 mg of citalopram, >20 mg of escitalopram,
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240 mg of paroxetine, 240 mg of fluoxetine, 2150 mg of ser-
traline, 2225 mg of venlafaxine, 2300 mg of bupropion,
and 2100 mg of nortriptyline. Doses below these levels
were categorized as “low to medium.” Gestational age at
birth was significantly different between groups, with 38.2
weeks for the high-dose group, 38.8 weeks for the low-to-
medium-dose group, and 39.5 weeks for the no-antide-
pressant group (Table 4). These differences remained sig-
nificant after the analyses controlled for maternal age,
number of prior pregnancies, and number of historical
and developing preterm risk factors (F=3.3, df=2, 63, p=
0.05) as well as maternal weight gain during pregnancy (F=
3.1, df=2, 66, p=0.05). As shown in Figure 1, the relation-
ship between gestational age at birth and antidepressant
dose category suggests a linear relationship, with higher
medication dose associated with lower gestational age at
birth (combined sample). Further examination of this lin-
ear relationship with a test of one degree of freedom dem-
onstrated significance (F=6.3, df=1, 69, p=0.01), which re-
mained after including in the analysis maternal age,
number of prior pregnancies, and number of preterm risk
factors (F=8.5, df=1, 65, p=0.005) as well as maternal
weight gain during pregnancy (F=6.3, df=1, 67, p=0.017).
When the analysis was restricted to group 1 participants,
gestational age at birth was 38.7 weeks (SD=1.5) for the
low-to-medium-dose group and 38.0 weeks (SD=1.7) for
the high-dose group (p=0.12). The separate relationships
between gestational age at birth and antidepressant dose
category for groups 1 and 2 are also illustrated in Figure 1.
When last dose at the end of pregnancy was used to define
dose category (data not shown), the linear relationship be-
tween dose category and gestational age at birth remained
significant (p=0.039).

The rate of preterm births was 20% in the high-dose
group, 9% in the low-to-medium-dose group, and 0% in
the no-antidepressant group. Between-groups differences
were not statistically significant. Birth weight and Apgar
scores were not significantly different between dose
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FIGURE 1. Gestational Age and Antidepressant Dose for
Women With a History of Depression
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groups (Table 4). Admissions to the special care nursery
occurred at the rate 26.7% in the high-dose group, 17.1%
in the low-to-medium-dose group, and 7.1% in the no-an-
tidepressant group, and the difference between groups
was not significant.

Depression Versus Antidepressant Effects on
Gestational Age at Birth

A hierarchical linear regression model was used to de-
termine the extent to which gestational age at birth could
be predicted by antidepressant exposure and maternal de-
pression status after controlling for maternal variables
that may influence obstetrical outcome. Maternal age,
number of prior pregnancies, and number of historical
and developing preterm risk factors did not account for a
significant amount of variability in gestational age at birth.
The inclusion of depression status over the course of preg-
nancy—operationalized by the percentage of visits on
which patients met SCID criteria for major depressive ep-
isode—did not significantly improve the prediction of ges-
tational age at birth (R? difference <0.01, n.s.). The overall
model, including all the above variables, did not signifi-
cantly account for gestational age at birth (R®=0.06, n.s.).
However, adding antidepressant status as an independent
variable—operationalized as the percentage of visits the
patient was taking an antidepressant—increased the
amount of explained variance to an R? value of 0.19, dem-
onstrating that antidepressant status has a significant ef-
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fect on gestational age at birth (R? difference=0.13; F=13.0,
df=1, 82, p<0.01), beyond the impact of depression and
maternal risk factors.

Discussion

This study is unique in its prospective design; the inclu-
sion of generally healthy subjects with good prenatal care
and without confounding factors, such as use of other
substances and medications that may adversely affect the
fetus; the inclusion of a comparison group; the quantifica-
tion of antidepressant use during pregnancy; and monthly
prenatal mood ratings. We found that the gestational age
at birth for the babies of women with depression who were
treated with antidepressants during pregnancy was signif-
icantly lower than that of babies of women with depres-
sion who were not treated with antidepressants and of a
comparison group of women without depression. Higher
doses of antidepressant were associated with lower gesta-
tional age at birth than were lower doses.

We did not find an adverse effect of depression during
pregnancy on gestational age at birth. This result was sur-
prising to us, as we had anticipated that depression and
anxiety during pregnancy would be associated with an in-
creased risk of preterm birth. The two groups of women
with depression—those who were treated with antide-
pressants and those who were not—had similar degrees of
depression and anxiety during pregnancy. Thus, we found
that antidepressant use, not mild to moderate depression,
was associated with lower gestational age at birth and an
increased risk of preterm birth. Our study subjects did not
have severe depression, and it is possible that more severe
depressive symptoms could have a negative impact on ob-
stetrical outcome.

We found that babies of women who took antidepres-
sants had a higher rate of admission to the special care
nursery. These special care nursery admissions must be
distinguished from neonatal intensive care unit admis-
sions, which suggest more serious concerns about an in-
fant’s health and for which data were not obtained in our
study. It is possible that the significantly greater number of
special care nursery admissions for babies exposed to an-
tidepressants in our study reflects an increased vigilance
by pediatricians, admitting the infants for observation
rather than because of actual perinatal difficulties. It was
outside the scope of this study to use mediation analysis to
separate the direct effects on an increased risk of special
care nursery admissions from indirect effects through de-
creased gestational age at birth. However, our findings are
consistent with a number of earlier studies that reported a
neonatal syndrome with symptoms of increased muscle
tone, tremulousness, and difficulty with respiration, feed-
ing, and sleep in infants who had third-trimester exposure
to antidepressants (36). A recent large-scale study using
population health data found that prenatal exposure to se-
lective serotonin reuptake inhibitors (SSRIs) was associ-
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TABLE 3. Birth Outcomes for Women With a History of Depression Taking or Not Taking Antidepressants and Healthy

Comparison Women

Patient Group Analysis
Group 2: History of
Group 1: History of Depression, Group 3: Healthy
Depression, Taking Not Taking Comparison
Antidepressant Antidepressant Women All Participants
Measure (N=49) (N=22) (N=19) (N=90) Statistic df p
N % N % N % N % X2

Preterm birth 7 14.3 0 0 1 5.3 8 89 6.0 2 0.05
Male infant 23 47 13 59 12 63 48 53 1.8 2 0.40
Special care nursery 10 21 2 9 0 0 12 14 7.9 2 0.02

admission?

Mean SD Mean SD Mean SD Mean SD F

Gestational age 38.5 1.6 39.4 1.1 39.7 1.2 39.0 1.5 6.0 2,87 0.004

(weeks)P
Birth weight (kg) 3.28 0.53 3.39 0.38 3.36 0.43 3.33 0.48 0.47 2,87 0.63
Apgar score, 1 7.7 1.4 8.2 0.71 8.0 1.1 7.9 1.2 1.2 2,78 0.32

minute
Apgar score, 5 8.8 0.47 9.0 0.23 8.9 0.25 8.9 0.39 1.7 2,78 0.02

minute
@ Data missing for one member of group 1.
b Ranges; group 1, 34.0-41.0; group 2, 37.0-41.4; group 3, 36.4—41.1; all participants, 34.0-41.4.
TABLE 4. Birth Outcomes for Women With a History of Depression, by Antidepressant Dose Category

Antidepressant Dose Category Analysis
No Antidepressant  Low to Medium High All Participants
Outcome Measure (N=14) (N=42) (N=15) (N=71) Statistic df p
Mean SD Mean SD Mean SD Mean SD
Gestational age 39.5 0.9 38.8 1.5 38.2 1.6 38.8 1.5 F=3.1 2, 68 0.05
Birth weight (kg) 3.38 0.33 3.30 0.54 3.29 0.49 3.32 0.49 F=0.17 2,68 0.85
Apgar score, 1 minute 8.1 0.8 8.0 1.4 7.3 1.1 7.9 1.3 F=1.9 2,62 0.16
Apgar score, 5 minute 8.9 0.3 8.9 0.4 8.7 0.5 8.8 0.4 F=0.82 2,62 0.44
N % N % N % N %

Preterm births 0 0 4 9 3 20 7 10 >=4.3 2 0.12
Special care nursery 1 7.1 7 171 4 26.7 12 17.9 x2=2.1 2 0.36

admissions

ated with an increased risk of neonatal respiratory dis-
tress, even after accounting for maternal illness severity
(37). In a recent case-control epidemiologic study, Cham-
bers et al. (38) found an association between SSRI use in
late pregnancy and an increased risk of persistent pulmo-
nary hypertension of the newborn. For subjects in that
study who took SSRIs during the second half of pregnancy,
the risk of persistent pulmonary hypertension in their in-
fants increased from 1-2 per 1000 to 6-12 per 1000. Expo-
sure to SSRIs before the 20th week of pregnancy was not
associated with an increased risk of persistent pulmonary
hypertension. Unlike the Chambers et al. study, our study
was not able to delineate the effect of timing of exposure,
since 90% of the women in group 1 (those who took anti-
depressants) were on medication in all three trimesters,
and all of the women in group 1 took medication for the
last two trimesters of pregnancy.

We did not find an adverse effect of prenatal antidepres-
sant use on infant birth weight or Apgar scores. This result
was also surprising to us, since infants who were exposed
to antidepressants were born earlier than those who were
not. The clinical implications of an increased risk of pre-
term birth and a lower gestational age at birth without ad-
verse effects on birth weight or Apgar scores is unclear, but
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they may be important for women on antidepressants
who have other risk factors for adverse obstetrical out-
comes. Our study also did not find significant differences
in rates of preterm birth or special care nursery admis-
sions by antidepressant dose groups. This lack of statisti-
cal significance may have been due to limited power and
should be further examined in future studies.

Our findings are similar to those of eight earlier studies
that raised concern about an association between prena-
tal antidepressant use and lower gestational age at birth or
increased risk of preterm birth (12-19). Limitations of
these earlier studies included lack of information about
maternal mood state during pregnancy (12-14, 16-19),
confounding factors such as cigarette or substance use
(12-14, 17, 18, 19), and the use of a retrospective study de-
sign (15, 18, 19). These limitations, we felt, made it espe-
cially important to design a study that delineates whether
it is antidepressant use per se or maternal depression that
has an effect on the timing of delivery. Our prospective
study showed that antidepressant exposure, independent
of depressed mood, adversely affects gestational age at
birth. Our data also suggest that the effect may be dose-re-
lated, with higher antidepressant dose associated with
lower gestational age at birth than lower antidepressant
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dose. These dose findings are preliminary, however, and
warrant further investigation in a larger-scale study.

Our study was limited by the use of a nonrandom de-
sign, which was selected because a randomized design
with regard to pharmacologic treatment of depression
during pregnancy was not considered ethical. However,
the three groups did not differ significantly in demo-
graphic characteristics. Although this study was also lim-
ited by the fact that many of the women who chose treat-
ment with antidepressants continued to have depressive
symptoms during pregnancy, the impact of antidepres-
sants was separated from depression with the use of a hi-
erarchical regression analysis. Women in the group who
were treated with antidepressants were on medication for
the majority of pregnancy, and the impact of only late ex-
posure to antidepressants was not assessed. In addition,
exposure to non-SSRI antidepressants was limited in our
study, and thus we are not able to specify whether the ef-
fects on gestational age at birth and risk of preterm birth
can be extrapolated to all antidepressants or are primarily
relevant to a specific class of medications. Finally, our de-
pressed women who were not treated with antidepres-
sants had mild to moderate depression and were de-
pressed for a portion of pregnancy, and thus the impact of
severe depression and/or continuous depression during
pregnancy was not assessed.

Despite these limitations, our results add to the growing
body of literature that suggests that prenatal antidepres-
sant use decreases gestational age at birth and increases
the risk of preterm birth. This finding may especially be
significant when other risk factors for preterm birth are
present. The implications of our findings must be weighed
against the known high risk of relapse of depression dur-
ing pregnancy for women who discontinue antidepres-
sants. Depression is a relatively common recurrent illness
with significant negative consequences in pregnancy for
both the mother and her baby. Depression during preg-
nancy increases the risk of postpartum depression, a seri-
ous psychiatric illness that causes maternal suffering and
affects infant development. Thus, any decision regarding
the treatment of depression during pregnancy must be
made carefully, individually weighing the risks and bene-
fits of treatment versus lack of treatment for both mother
and baby.
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