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Abstract

Objective The aim of this study was to determine the extent
and patterns of antidepressant use before, during and after
pregnancy in a large population in The Netherlands.
Methods Health care records and prescription data from
one of the largest Dutch health insurance companies were
analysed. The study cohort consisted of 29,005 women who
had live births in the period between January 2000 and July
2003. Antidepressant drug use during a specified period
was defined as there being a record of a prescription during
that period.
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Results During the first trimester of pregnancy 2% of all
pregnant women of the study cohort were found to have
taken antidepressants; in the second and third trimesters,
this figure had dropped to 1.8% of all pregnancies.
Antidepressant use before as well as during pregnancy
was almost twofold higher in women over 35 years of age
than in those under 35 years. Almost 60% of the women
who used antidepressants before pregnancy stopped taking
them in the first trimester, and a smaller number stopped
thereafter. Of all women using antidepressants during
pregnancy, one third started this medication during gesta-
tion. In the 3 months following delivery, the prevalence of
antidepressant use was the same as before pregnancy
(2.9%). There was no shift to benzodiazepines in the group
of women who stopped taking antidepressants during
pregnancy. Although paroxetine and fluoxetine were the
most frequently used antidepressants among the study
group, all modern antidepressants were used.

Conclusion A considerable number of women are being
exposed to antidepressants throughout pregnancy up until
delivery. One consequence of this is that their newborns
need special care and supervision during the first days of
life. However, women who stop taking the medication may
risk a relapse of their illness, and this may also have a
negative effect on the child.

Keywords Antidepressants - Drug use - Pregnancy -
Pharmacoepidemiology

Introduction

There has been a steady increase in antidepressant use in

recent years, especially by women of childbearing potential
between 20 and 40 years of age [1-3]. This increase can be
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explained — at least in part — by the broadening therapeutic
indications for which antidepressants are now being
prescribed: in addition to depression, anxiety disorders,
premenstrual syndrome, pain and eating disorders are being
treated with antidepressants [1, 2]. A woman is twice as
likely to experience mood and anxiety disorders at some
time during her life than a man. The lifetime prevalence of
major depression in women is 17%. Social phobia, post-
traumatic stress syndrome and panic disorder each have a
life time prevalence of 2—3%.

The prevalence of depression during pregnancy is
estimated to be 10-16% [4, 5]. Despite the high degree of
worldwide utilization and experience with antidepressants,
there is still uncertainty and debate concerning the safety of
antidepressant use during pregnancy. Although several
studies have shown no increased risk of congenital
malformations as a result of antidepressant use during
pregnancy, associations have recently been made between
paroxetine or clomipramine use during pregnancy and an
elevated rate of cardiovascular malformations in the
newborn [6, 7]. Even more recent are the concerns that
have been expressed about persistent pulmonary hyperten-
sion in the newborn following maternal use of selective
serotonin re-uptake inhibitors during the second half of
pregnancy [8]. Experimental data on the safety of most
antidepressant drugs during pregnancy are far from com-
plete. An increased risk of preterm birth and lower birth
weight have been demonstrated, but adverse effects on the
child’s neurodevelopment are unknown [9, 10]. Another
potential complication of the use of antidepressants during
pregnancy up until delivery is the occurrence of postnatal
withdrawal effects [11, 12]. It is therefore necessary to
closely monitor women who use antidepressants during
pregnancy as well as their offspring to gain more insight
into the frequency and severity of potential negative effects
of these drugs [8, 9].

Drug utilization studies have shown varying prevalences
of gestational use of psychotropic drugs in different study
settings and countries [13—18]. The prevalence of prescrip-
tions for antidepressant drugs during pregnancy in a
German sickness fund population was 0.2%, whereas a
study in the United States showed a total prevalence during
pregnancy of 2.8% [17, 18]. All studies consistently
reported a decline in antidepressant drug use during
pregnancy compared to the period before pregnancy. None
of the studies reported patterns of use of all of the
individual antidepressants during the three different trimes-
ters of pregnancy.

Most of the studies conducted to data measured
antidepressant drug use during pregnancy by means of
either interview data or pharmacy dispensing data. While
data compiled on the basis of interviews have the problem
of recall bias, they may reveal non-compliance with
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intentionally prescribed drugs [19]. Dispensing data based
on pharmaceutical records have the advantage of not being
subject to recall bias, but suffer from a severe sensitivity
problem since the recording of pregnancy is dependent on
whether or not a patient reports her pregnant status to the
pharmacy. Although algorithms have been developed to
identify pregnant women from a population-based drug-
dispensing database, the main limitation is that not all
parents are identified, which may result in misclassification.
Moreover, since the gestational age is not known, the
conception date can only be estimated [20].

Health care insurance data have the advantage of
combining drug-dispensing information with information
on birth and delivery. Delivery can be confirmed by
recorded obstetric help [17], although the date of concep-
tion is not available. In the study reported here we extracted
prescriptions during specific periods before and after
delivery from the database of a national health care
insurance company in The Netherlands. The aim of our
study was to determine the prevalence and patterns of
antidepressant drug use before, during and after pregnancy
in a Dutch population.

Materials and methods
Setting

The study cohort consisted of all persons having a health
care insurance policy with the VGZ Health Insurance
Company in The Netherlands during the entire period
between January 2000 and July 2003.

VGZ is one of the largest health care insurance
companies in The Netherlands, with more than 2 million
policyholders living predominantly in the centre and south
of the country. Their client population can be considered to
be representative of the whole country, with a slight
overrepresentation of people who depend on social health
care. VGZ provides health insurance for the cost of
pharmacy prescriptions, general practitioners, prenatal care,
hospital admissions and other medical facilities. The
computerized health-care-utilization data contain informa-
tion on the dispensed drugs and dispensing date. Each
person has a unique, anonymous identification number.

Study population

Using data extracted from the database of VGZ, we
identified all children born between January 2000 and
July 2003. We then selected all females between the ages
of 15 and 50 living at the same address as the child. If
there was no or more than one potential mother within a
single household, the data were discarded. To ensure that
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the assumed mother had been pregnant and had delivered,
the records were checked for obstetric help (hospital or at
home) provided on the day of the child’s birth. In this
manner we identified 29,005 pregnancies in 26,719
women.

Data analysis

We investigated patterns of antidepressant use before,
during and after pregnancy in this study group. Prescrip-
tions for antidepressants were identified by anatomical
therapeutic classification (ATC) codes starting with
NO6A. To indicate the different relevant time periods,
we defined the beginning of pregnancy as 270 days
(9 months) before delivery, although the length of a
pregnancy from an estimated date of conception is
265 days and may be even shorter in antidepressant-
exposed pregnancies [21]. The start of the follow-up was
set at 450 days (15 months) before delivery. Drug use was
studied during two periods of 90 days each (3 months)
before pregnancy, during three 90-day trimesters during
the assumed pregnancy and during the first 90 days after
delivery [18]. Women were considered to be using
antidepressants if there had been at least one prescription
for an antidepressant drug dispensed during a specific
time frame. Prevalence was calculated for each time frame
by dividing the number of users by the number of
pregnancies. Prevalences were calculated for the whole
group as well as for different age categories and for
individual antidepressants. In addition, three different
mutually exclusive patterns of antidepressant use were
studied:

1) Antidepressant use before pregnancy as well as during
pregnancy;

2) Antidepressant use before pregnancy but no gestational
use;

3) No use of antidepressants before pregnancy, but start of
antidepressant use during pregnancy.

In all groups we also looked for recorded benzodiaz-
epine use as a co-medication. Antidepressants were
further classified according to their risk factor, using the
Swedish and Australian risk classification systems [13,
22].

We performed database management and internal quality
and validation procedures using Microsoft Access 2000.
SPSS FOR WINDOWS (ver. 11; SPSS, Chicago, Ill.) was used
for the statistical analysis, which includes logistic regres-
sion. Prevalence of antidepressant use in the different age
categories was compared to the prevalence in the largest
age group: 25-30 years. Differences in prevalence of
specific drug use in the different periods before, during
and after pregnancy was tested.

Results
The Dutch study cohort

We studied 29,005 deliveries during the 3.5-year observa-
tion period. Of these, 92% of the women had one delivery,
8% (n=2252) had two deliveries and 0.06% (n=17) had
three deliveries. There were 511 twins (1.8%) and 15
triplets (0.05%). Mean maternal age at delivery was 29.8
(+4.4) years; median age was 30.0 years. These findings are
consistent with the mean age at delivery of 30.9 years in the
overall Dutch birth registry data during the same period
[23].

Antidepressant use before, during and after pregnancy

Table 1 shows the prevalence of antidepressant use during
the different 3-month time frames before conception, during
pregnancy and after delivery. Before pregnancy, 2.9% of
women were using antidepressants; during the first trimes-
ter this dropped to 2% and decreased still further to 1.8%
during the second and third trimesters. During the post-
delivery period, 2.9% of the women were using antide-
pressants. During all of the 3-month periods, women over
the age of 35 consistently used antidepressants more
frequently than younger women (Table 1).

Of the 1075 women who used antidepressants during the
6-month period immediately preceding the pregnancy,
almost 60% stopped during the first trimester and another
19% stopped during the second trimester. However,
approximately 10% started using their medication again
during pregnancy. At the end of gestation, 25% of this
population was still using antidepressants (Table 2). Unfor-
tunately, we were not able to distinguish between prescrip-
tions that were meant for immediate use and those for
predetermined postnatal use.

The incidence of new antidepressant use during preg-
nancy (i.e. no use during the 6 months preceding the
pregnancy) was 0.5% for each trimester.

Co-medication with benzodiazepines

Of the women who used antidepressants before the
pregnancy, 33% also used benzodiazepines. The use of
benzodiazepines declined dramatically in these women
during pregnancy, and only 3.4% of this group used a
benzodiazepine during the third trimester. Of the 495
women who stopped using antidepressants during pregnan-
cy, 17% still had prescriptions for a benzodiazepine during
the first trimester, 3.2% during the second trimester and
2.8% during the third trimester.
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29,005) based on prescription records during the different 3-month time frames
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After delivery

Pregnancy trimester

Before pregnancy

Percentage
of total

Number of

Age at

pregnancies

delivery
years)

pregnancies
in study
group

Percentage

First  Percentage Second Percentage Third Percentage  Number
(no.)

(no.)

Percentage

3-0

Percentage

6-3

(no.)

months

(no.)

months

(no.)

3.1

106
374
250

22

73

22 a
1.7
1.7

76

25a
1.9
1.8

85
245

2.9
2.4

97
2.3

2.7
2.8

91

1.7

1

3,381

15-24
25-30
31-35

>35

2.9

1.7
1.8
23a
1.8

222

221

308
233

359
273
112
835

44.5

12,913
10,006
2,705

2.5

177
62

166

62

182
74
586

2.7

345

37a
2.9

100
830

23a
1.8

2.7 a
2.0

42 a
2.6

114

752

41 a
2.9

9.3

534

525

100.0

29,005

Overall

Values followed by ‘a’ indicated a statistical difference (p<0.05) from the age category 25-30 years

Antidepressant use and pregnancy risk category

No significant difference in prevalence was seen between
use during pregnancy of antidepressants belonging to the
different risk categories according to either the Swedish
classification system or the Australian classification system.
The two classification systems view the risk associated with
taking modern antidepressants differently. The most fre-
quently prescribed products are presented in Table 3.
Paroxetine was by far the most frequently prescribed drug
before and during pregnancy, followed by fluoxetine. We
did not find a significant shift towards one specific
antidepressant during pregnancy. We calculated the per-
centage of prevalence of each drug compared to the total
number of pregnancies registered with antidepressant use in
each period. Table 3 shows that all different antidepressants
are used to a similar extent with an over representation of
paroxetine and fluoxetine.

Discussion

We evaluated health care records in order to gain insight
into the extent and patterns of antidepressant use. Of the
pregnant women included in this Dutch study population,
about 2% used antidepressant drugs. The majority stopped
before or sometime during pregnancy, but new use was also
recorded. All available antidepressants were prescribed,
despite the lack of safety data.

Health care insurance data can provide insight into the
prevalence of drug use in large populations, such as
children, the elderly and pregnant women [14, 17]. A
limitation of all studies on drug use during pregnancy is the
necessary assumption that conception took place 9 months
before delivery in order to be able to classify the pregnancy
into trimesters [21]. Additional limitations to the method
employed in this study are the inclusion of only live births
and the fact that dispensing of the drug does not always
mean the drug was actually taken. We were unable to rule
out the possibility that drugs dispensed just before
pregnancy were still being used in the first trimester of
pregnancy or, on the other hand, that the use of drugs
dispensed in the first trimester may have been stopped
shortly after the pregnancy became apparent. There may
have been some overlap in the other time frames as well.
We made the assumption that a prescription in the third
trimester implies use during this trimester, but it may also
have been intended for use after delivery.

The prevalence of antidepressant use before, during and
after pregnancy in this Dutch population is more or less
comparable with that in an American population [18]. In
the latter group, Andrade et al. found exposure rates for
antidepressants of 2.2%, 1.3% and 1.4% during the first,
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Table 2 Patterns of antidepressant use and non-use during the three 90-day periods (trimesters) during pregnancy in cases with a history of

antidepressant use during the 6-month period before pregnancy. Total ‘no antidepressant use’ (No) in the third trimester :

‘antidepressant use’ (Yes) in the third trimester: 25%

75%; total

Antidepressant use in:

Antidepressant use before pregnancy (n = 1075) First trimester

Second trimester

Third trimester’

No: 50%
No: 59%
Yes: 9%
Antidepressant users 100% (n = 1075)
No: 19%
Yes: 41%
Yes: 22%

No: 46%

Yes: 4%

No: 5%

Yes: 4%

No: 15%

Yes: 4%

No: 9%

e

Yes: 13%

Total "no antidepressant use" (No) in the third trimester: 75%; total "antidepressant use" (Yes): 25%.

second and third trimesters respectively. In a German study,
prescription rates for antidepressants before pregnancy were
only 1% and declined to 0.2% during pregnancy [17]. This
difference may be due to the regulations in Germany, where
the sickness fund may not cover all antidepressants, or may
be caused by the use of herbal medicines, which is more
common in Germany.

Based on our data, we estimated that 75% of the 1075
women who were on antidepressants before pregnancy
succeeded in stopping antidepressant use during pregnancy.
Only 9% of this population restarted during the second
trimester and 12% restarted during the third trimester. This
is much lower than the incidence rates described by Cohen
et al., who found a 52% reintroduction rate of antidepres-
sant use [24]. On the other hand, our population had many
new users who started antidepressants during pregnancy.
The overall incidence of antidepressant use during preg-
nancy was higher in women over 35 years of age,
especially preconceptionally. The background for this is
unknown, but could be related to work, prior infertility
problems, multiple pregnancies and larger families, among
others.

In The Netherlands the policy is to taper or stop
antidepressants to avoid fetal exposure during pregnancy.
In cases of serious relapse or risk of a major depression,
tricyclic antidepressants or fluoxetine are the drugs of first
choice based on the experience of the clinician with these
compounds. For all of the other modern antidepressants
research data are insufficient to make a solid risk-benefit
evaluation. Antidepressants are dispensed with a warning
that safe use in pregnancy is not established and it is known
that antidepressant use during the third trimester is related
to potentially severe neonatal withdrawal symptoms (in-
cluding convulsions and respiratory distress), although
overall incidence is unknown [11]. Current policy in The

Netherlands is to admit these infants to a neonatal medium-
care unit for about 48 h [25]. This implies that at the present
time 2% of all newborns are admitted because of maternal
use of these drugs. The 3% women using antidepressants
after delivery will experience a certain degree of uncertain-
ty regarding the safety of breast feeding [26].

Although one third of the study group used benzodiaze-
pines (risk category C) before pregnancy, only a few
continued to use them throughout pregnancy. Fortunately,
we did not see a shift towards benzodiazepines in the group
of women who stopped taking antidepressants during
pregnancy.

Paroxetine and fluoxetine were the drugs most common-
ly used before and during pregnancy. The former accounted
for almost half of the antidepressant use among the study
group, which is in line with use in the general population in
The Netherlands [3]. Our study showed that all modern
antidepressants were used during pregnancy, despite the
fact that evidence on safety varies considerably. For
example,, we did not see a profound decline during
pregnancy of the use of new drugs like venlafaxine,
sertraline, citalopram and mirtazapine. Nor did we see a
shift towards fluoxetine, an antidepressant for which the
most documented evidence on use during pregnancy is
available [27, 28]. Therefore, we conclude that physicians
presume that the teratologic risk of all antidepressants is the
same, based on their similarity in therapeutic effect. By
doing so, they disregard considerable differences in
chemical structure, metabolic pathways and side effects
that might induce different teratologic effects, as has been
shown in comparative studies on the increased relative risk
in congenital heart disease after fetal exposure to paroxetine
[6, 7]. While waiting for a definite answer on paroxetine,
one should try to avoid paroxetine in pregnancy. A possible
shift towards herbal drugs or other self medication drugs

@ Springer
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such as St. John’s wort could not be extracted from our
data. Although the written instructions of preparations
containing St. John’s wort recommend that it not be used
during pregnancy due to limited data that may —or may not —
confirm safe use, it still may be used during pregnancy by
some women.

Conclusion

Although evidence on the safety of antidepressants during
pregnancy is far from complete, these drugs are prescribed
frequently. The reasons for this are manifold and possibly
include the assessment of the physician that the adverse
effects of depression, anxiety and stress may be considered
to be more harmful to mother and child than the elevated
teratologic risk or the unknown effect of the antidepressant
on the development of the child later in life. We found that
most women tried to stop using antidepressant medication
once they were pregnant; however, they were still being
prescribed for 1.8% of all pregnant women in the third
trimester of pregnancy. This is in part due to the fact that a
significant number of women who had not used antide-
pressants before pregnancy started doing so during gesta-
tion. This result of this usage is the need for extra neonatal
care in order to anticipate withdrawal effects.

The prevalence of antidepressant use shortly after
delivery returned to the level of the period before
pregnancy. This results provides a good estimate of the
size of the group of women who should be receiving
counseling and information on safe drug use during
lactation.

The use of benzodiazepines as co-medication declined
dramatically in the group of women who had a history of
antidepressant use before pregnancy, indicating that the
user had not substituted another drug of this group for the
one she had been taking, thereby reducing possible effects
on the child.

Our study revealed that many diverse modern antide-
pressants are being prescribed at similar levels, even though
most lack sufficient data to confirm safe use during
pregnancy. This is an alarming development.

Acknowledgement We are grateful to the VGZ Health Insurance
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used in our study.
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