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Abstract

Antidepressant use during pregnancy has increased during the past decades, especially in the West.
In this study, we aimed to describe the prevalence of antidepressant use during pregnancy among
women in Iceland 2003 — 2012, according to maternal and pregnancy-related characteristics.

This is a nationwide population-based drug utilization study based on data from the National
Medicines Registry and the Medical Birth Registry in Iceland. The study population comprised all
pregnancies in Iceland that resulted in either a live birth or a stillbirth after gestational week 22 from
January 1% 2003 through December 31% 2012 (N = 44775). Antidepressant exposure was defined as
one or more dispensed drugs from 90 days before the last menstrual period (LMP) until delivery and
accorded to the World Health Organization Anatomic Therapeutic Chemical classification system
(NOBA). Co-medication of anxiolytics (NO5B) and hypnotics and sedatives (NO5C) was assessed.

Overall, 3658 (8.2%) of 44,775 pregnancies were exposed to antidepressants during pregnancy. The
youngest women (<25 years) and oldest women (>35 years) had a higher prevalence (9.1%, 9.6%) of
antidepressant use than women between 25 — 35 years (7.5%), while prevalence of use increased
with parity (0, 1, 2, >2) with a prevalence of 7.0%, 7.8%, 9.8% and 13.8% respectively. Antidepressant
use was higher among single women than among those cohabiting (14.4% vs. 7.0%). The annual
prevalence of antidepressant use varied by study year, from 7.5% to 9.5%. Selective serotonin
reuptake inhibitors (SSRIs) were the most commonly used antidepressants, with 3158 (7.0%) exposed
pregnancies. The prevalence of antidepressant use decreased with each passing trimester of
pregnancy; from 6.1% before LMP to 4.5%, 3.6% and 2.9% in 1%, 2" and 3™ trimesters respectively.
In about one-third of exposed pregnancies, women were also dispensed anxiolytics, hypnotics or
sedatives.

In line with an overall widespread use of antidepressants in Iceland, use among pregnant women
was relatively high in 2003 - 2012, but varied by women’s characteristics and decreased by half over

the course of the pregnancy period.



Agrip
Notkun punglyndislyfia @ medgdngu hefur aukist & undanférnum aratugum, sérstaklega i vestraanum
[6ndum. Markmid pessarar rannsoknar var ad lysa algengi a notkun punglyndislyfja a medgdngu og
notkunarmynstri medal kvenna 4 islandi & &runum 2003 - 2012.

Rannséknin er lysandi lyfjanotkunarrannsékn sem byggist a samkeyrslum & gégnum ur
lyflagagnagrunni Embaettis landlaeknis og faedingarskra. bydi rannséknarinnar voru allar medgbngur,
sem lauk med lifandi eda andvana feedingu eftir 22. viku medgbngu, fra 1. jandar 2003 til og med 31.
desember 2012 (N = 44775). Notkun punglyndislyfia var skilgreind sem einn eda fleiri utleystir
lyfsedlar fra 90 dogum fyrir sidustu tidir fram ad feedingu og i samreemi vid lyfjaflokkunarkerfi
Alpjodaheilbrigdisstofunarinnar (sem lyfjaflokkur NO6A). Samhlida lyfiamedferd med kvidastillandi
lyfjum (NO5B), réandi- og svefnlyfjum (NO5C) var einnig konnud. bunglyndislyf komu vid sogu i alls
3658 (8,2%) medgdéngum af 44775 medgdngum i rannsokninni. Notkun a punglyndislyfjum medal
yngri kvenna (<25 ara) og eldri kvenna (>35 ara) var heaerri (9.1%, 9.6%) en hja konum 25 — 35 ara
(7.5%) og algengid jokst med fjdlda barna (0, 1, 2, >2) (7.0%, 7.8%, 9.8%, 13.8%).
Punglyndislyfjanotkun var algengari hja einhleypum konum en peim sem voru i sambud (14.4% vs.
7.0%). Arlegt algengi punglyndislyfjanotkunar breyttist litillega & milli ara eda ur 7,5% i 9,5%.
Sérheaefdir serétonin endurupptoku hemlar (SSRIs) voru algengasti punglyndislyfjaflokkurinn en i alls
3158 (7,0%) medgongum notudu konur SSRIs skommu fyrir eda & medgdngu. Algengi
pbunglyndislyfjanotkunar leekkadi pegar leid a medgdngu; ur 6,1% fyrir sidustu tidir i 4,5%, 3,6% og
2,9% & fyrsta, 6réum og pridja pridjungi medgdéngu. | um pridjungi medganga, leystu konur lika ut
lyfsedil fyrir kvidastillandi lyfjum, svefnlyfjum eda réandi lyfjum.

i samraemi vid almennt vidtaeka notkun punglyndislyfja & islandi var notkun slikra lyfija hlutfallslega ha
medal kvenna & medgodngu & arunum 2003 — 2012. Algengi punglyndislyfjanotkunar var hdd ymsum

lysandi bakgrunnspattum kvenna og minnkadi um helming & medan a medgongui stéo.
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Introduction

1 Depression in pregnancy

Depression is a common disease, which at least 350 million people worldwide suffer from (World
Health Organization, 2015). Depression often starts at a young age, the main symptoms being
persistent sadness, low energy and difficulty in functioning normally (World Health Organization,
2015). Women are more likely to be depressed than men and the rates are higher during childbearing
years than at other times of life (World Health Organization, 2015). Depression during pregnancy is
common and is reported to affect 7% - 25% pregnancies (Bakker, Kélling, Van Den Berg, De Walle, &
De Jong van den Berg, 2007; Cohen et al., 2006) with the highest prevalence in the low-income
countries (Lovisi, Lopez, Coutinho, & Patel, 2005; Rahman, Igbal, & Harrington, 2003). There are
several potential reasons for a higher probability of depression during this major physiological process
and life event than during other phases of life (O'Keane & Marsh, 2007).

The main risk factor for depression during pregnancy is women’s previous history of depression, but
other risk factors are maltreatment in childhood, single or adolescent mothers, unplanned pregnancy,
low income, having more than three children, poor social support and domestic violence (Dietz et al.,
2007; National Institute for Health and Clinical Excellence, 2014; Shaw, Lawlor, & Najman, 2006;
Yonkers et al., 2009). As the main factor for depression during pregnancy is history of depression, one
of the reasons might be discontinuation of antidepressants during pregnancy. A study of women who
suffered from major depression before pregnancy showed that women who discontinued
antidepressant treatment before or close to conception were more likely to have a relapse during
pregnancy than those who maintained antidepressant treatment (Cohen et al., 2006). Poorer birth
outcomes are often linked to depression. Another co-factor for depression and poorer birth outcomes
is the unhealthy lifestyle that is often associated with depression, including smoking, alcohol and
abuse of harmful substances, poor attendance to prenatal care, and risk of self-harm or suicide."
(Dietz et al., 2007; Yonkers et al., 2009).

Depression during pregnancy is associated with various adverse pregnancy outcomes, including
increased risks of preterm delivery (Hoffman & Hatch, 2000; Orr, James, & Blackmore Prince, 2002),
interventions during delivery (Bonari et al., 2004; Talati et al., 2007; Weissman et al., 2006), low birth
weight (Hoffman & Hatch, 2000; Orr et al., 2002), and postpartum depression (Beck, Records, & Rice,
2006; Bonari et al., 2004; Talati et al., 2007; Weissman et al., 2006).

Depression during pregnancy also increases the likelihood of postpartum depression, with
consequences such as difficulties with the mother and child connection, the care of the infant, the
relationship with the partner, and the care of other children in the home (National Institute for Health
and Clinical Excellence, 2014).

In prenatal care it is recommended to ask questions about women'’s history of depression and to
screen questions for depression (American College of Obstetricians and Gynecologists, 2010;
Stewart, 2011). The National Institute for Health and Clinical Excellence (NICE) recommend three
screening questions for depression during pregnancy (Table 1) (National Institute for Health and
Clinical Excellence, 2014). The Directorate of Health in Iceland recommends asking pregnant women
the same questions from NICE in their guidelines for antenatal care (Directorate of Health Iceland,
2010) .



Table 1 Screening Questions* for Depression during Pregnancy

During the past month, have you been bothered by feeling down, depressed,
or hopeless?

During the past month, have you been bothered by having little interest or
pleasure in doing things?

If the answer to either question is “yes,” ask “Is this something you feel you

need or want help with?”

* Questions are from the National Institute for Health and Clinical Excellence (National Institute for Health and Clinical
Excellence, 2014).

1.1 Antidepressants and indications

Antidepressants are one of the most common treatment options for depression, together with
psychotherapy such as cognitive behavioural therapy, interpersonal therapy and family-focused
therapy (National Institute of Mental Health, 2016). Antidepressants were introduced to the market in
the late 1950s. Their use was not very common at first due to a poor side-effect profile. The older
classes of antidepressants included tricyclic antidepressants (TCAs) and monoamine oxidase
inhibitors (MAOIs) (Anderson, 2000; Williams et al., 2000). The newer classes of antidepressants —
selective serotonin reuptake inhibitors (SSRIs) that were first introduced to the market in the 1980s
and selective norepinephrine reuptake inhibitors (SNRIs) that appeared in 1994 — are regarded as a
better choice than the older antidepressants because they do not cause as many side effects, are less
likely to be harmful if taken in overdose, and seem to help in a larger group of depressive and anxiety
disorders (Diav-Citrin & Ornoy, 2012; National Institute of Mental Health, 2016). The way SSRIs and
SNRIs seem to work is by inhibiting the reuptake of serotonin and norepinephrine in brain regions that

are involved in mood regulation (Koren & Nordeng, 2012).

In addition to depression, antidepressants are used in treatment of heath conditions like anxiety,
chronic pain, insomnia, nocturnal enuresis, eating disorders and Tourette syndrome. Treatment with
antidepressants during pregnancy, especially with SSRIs, has increased during the past decade
although research on their use in pregnancy is still somewhat limited (National Institute of Mental
Health, 2016).

1.1.1 Antidepressant use during pregnancy — use and trends in Western
countries

Antidepressant use in pregnancy has been increasing over the past decade, both in Europe and in the
United States (Alwan, Reefhuis, Rasmussen, Olney, & Friedman, 2007; Bakker et al., 2007; Kieler et
al.,, 2012; Petersen, Gilbert, Evans, Man, & Nazareth, 2011). The far most used antidepressants
during pregnancy are SSRIs (Alwan et al., 2007; Bakker et al., 2007; Kieler et al., 2012; Petersen et
al., 2011). A Danish study based on a nation-wide cohort of 912,322 pregnancies showed that from
1997 to 2010 the prevalence of antidepressant use among pregnant women in Denmark increased
from 0.2% to 3.2% (Jimenez-Solem et al., 2013). In this study, SSRI use accounted for 88.7% of
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antidepressant use (Jimenez-Solem et al., 2013). In a very recent Nordic study based on data from
2008 - 2012, the prevalence of SSRI and SNRI use during pregnancy varied by country, ranging from
1.8% in Norway, 3.7% in Sweden and Denmark and 7.0% in Iceland (Zoega et al., 2015). In a study
from the Netherlands, based on data from a population-based prescription database, the prevalence
of SSRI use in pregnancy was shown to double between 1995 and 2004 (Bakker et al., 2007).
Similarly, in the United Kingdom a similar trend is observed. In a study conducted from The Health
Improvement Network primary care database, prescription of antidepressants in pregnancy was found
to quadruple from 1992 to 2006 (Petersen et al., 2011). In a retrospective study that was conducted
using databases from 7 health plans in the United States, the prevalence of SSRI use during
pregnancy increased from 1.5% in 1996 to 6.2% in 2005 (Andrade et al., 2008). Huybrechts et al.
(2013) identified pregnant women aged 12 — 55 who were enrolled in Medicaid (public insurance) and
found that 8.1% of women took an antidepressant at some point during pregnancy between 2000 and
2007. The higher use of antidepressants among pregnant women in the United States compared with
Europe may be explained by a generally more widespread use of antidepressants among the total

population in the United States than elsewhere.

Although most studies on antidepressant use during pregnancy demonstrate increased use over the
last decades, many women with depression seem to discontinue to take antidepressants once they
find out they are pregnant. In a study from the Netherlands, almost 60% of the women who used
antidepressants before pregnancy stopped taking them in the first trimester (Ververs et al., 2006).
Utilization studies on prevalence of antidepressant use during pregnancy show that the use decreases
with each trimester that passes (Huybrechts et al., 2013; Jimenez-Solem et al., 2013; Zoega et al.,

2015). The same trend is seen in this study.

Not many studies have been published about antidepressant use during pregnancy and co-
medication of anxiolytics and/or hypnotics, but in the Nordic study from Zoega et al. (2015) the
concurrent use of anxiolytics and/or hypnotics with antidepressant use during pregnancy was
observed. The use of anxiolytics and hypnotics during pregnancy has been researched in some other

studies but not as co-medication with antidepressants (Margulis et al., 2013).

Only a few studies have been conducted on a countrywide basis about the utilization patterns of
antidepressants in pregnancy in terms of the patient and treatment characteristics. The Danish study
mentioned above was based on nationwide data and the aim of the study was the prevalence of
antidepressant use during pregnancy in Denmark from 1997 — 2010 (Jimenez-Solem et al., 2013),
while the Nordic study about the use of SSRIs and SNRIs during pregnancy was based on nationwide
data from Denmark, Iceland, Norway and Sweden (Zoega et al., 2015). Some studies are based on
information from self-reported surveys, insurance or reimbursement data. However, these data
sources are often limited to specific social or regional groups or, in the case of self-reports, the
memory of individuals can be unreliable which may hinder solid conclusions (Bennett, Marcus, Palmer,

& Coyne, 2010; Kornum, Nielsen, Pedersen, Mortensen, & Norgaard, 2010).
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1.1.2 Antidepressant use during pregnancy and potential adverse risks for
mother and infant

Antidepressants are used to treat depression during pregnancy though their efficacy in pregnancy has
not been proven. Although SSRIs have been shown to work well in treating depression, safety profiles
and specific indications for use in pregnancy are still lacking (Alwan et al., 2007; Kieler et al., 2012).
Many studies have been published about the risk of congenital malformations in association with
antidepressant use, mainly of SSRIs, during pregnancy: some of these report no increased risk of
congenital malformations for the infant (Margulis et al., 2013; Vasilakis-Scaramozza, Aschengrau,
Cabral, & Jick, 2013), while others have reported an increased risk for several malformations, primarily
an increased risk in congenital heart defects in association with antidepressant groups and specific
drug types (Alwan et al.,, 2007; Berard et al., 2007; Diav-Citrin et al., 2008; Kallen & Otterblad
Olausson, 2007; Louik, Lin, Werler, Hernandez-Diaz, & Mitchell, 2007; Oberlander et al., 2008;
Pedersen, Henriksen, Vestergaard, Olsen, & Bech, 2009; Wogelius et al., 2006). All of the studies that
report increased risk of congenital malformations indicate that the risk is relatively low. A few studies
have highlighted increased risk in congenital malformations with the intake of paroxetine (Berard et al.,
2007; Kallen & Otterblad Olausson, 2007; Reis & Kallen, 2010) while others report a connection for
other SSRIs (Diav-Citrin et al., 2008; Kallen & Otterblad Olausson, 2007; Pedersen et al., 2009) and
one study reports a link between congenital malformations and the use of TCAs (Reis & Kallen, 2010).
However, sometimes it is unclear if the association of congenital malformations is because of the drug

use or because of the underlying disease (Reis & Kallen, 2010).

On the other hand, three recent studies on the risk of persistent pulmonary hypertension (Huybrechts
et al., 2015) and on birth defects (Furu et al., 2015; Huybrechts et al., 2014) indicated that the risk may
be less than other studies have shown. Huybrechts et al. (2015) conducted a cohort study from 2000
to 2010 with 3,789,330 pregnant women enrolled in Medicaid in the United States, and found out that
there is a potential increased risk of persistent pulmonary hypertension with maternal use of SSRIs in
late pregnancy but the risk is low and lower than previous published. Huybrechts et al. (2014)
conducted another study from 2000 — 2007 that included 94,9504 pregnant women who were enrolled
in Medicaid in the United States. After adjusting for potential confounders, the results of this study
indicated no substantial increase in the risk of cardiac malformations attributable to antidepressant use
during the first trimester. Furu et al. (2015) conducted a large Nordic cohort study with databases from
all five Nordic countries (Sweden, Norway, Denmark, Finland and Iceland) and found no significant
increase in the prevalence of cardiac birth defects among infants exposed to SSRIs or venlafaxine in
utero. Even though there was an increase in the prevalence of septal defects and right ventricular
outflow tract defects in exposed infants, this was not significant when controlling for confounding by a
sibling-controlled design. According to these studies, the risk of persistent pulmonary hypertension
and birth defects is small, but less is known about the long-term outcome on children when the mother
is taking antidepressants during pregnancy. A few studies have been conducted to find if the use of
antidepressants during pregnancy, especially SSRIs, increases the risk of autism spectrum disorders
(ASD) during childhood. According to a systematic review and meta-analysis that looked into the

studies that have been conducted in this field, there might be an increase in ASD in children when
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their mothers have taken SSRIs during pregnancy, though causality remains to be confirmed (Man et
al.,, 2015). In a new study published in 2016, increased risk of ASD is seen in women who used
antidepressants, specifically SSRIs, during the second and/or third trimester of pregnancy. Further
research is needed to find out the association between ADS and antidepressant types and dosage

during pregnancy (Boukhris, Sheehy, Mottron, & Bérard, 2016).
Although the newest studies state that the risk is low, the European Medical Agency (EMA) and Food

and Drug Administration (FDA) in the United States have issued a warning, based on the latest
evidence concerning the use of SSRIs during late pregnancy and increased risk of persistent
pulmonary hypertension in the neonate. These bodies have also warned against exposure to
paroxetine and fluoxetine during the first trimester due to an increased risk of congenital
malformations, especially cardiac defects. In newly published guidelines for GPs in Iceland, SSRIs are
recommended when it is necessary to treat depression during pregnancy with medication, but the use

of paroxetine is not recommended (Centre of Development Iceland, 2015).

1.1.3 Antidepressant use in Iceland

In Iceland high utilization rates of psychotropic drug use have been reported among the general
population (Directorate of Health Iceland, 2014) as well as among children (Zoega et al., 2009) and
the elderly (Samuelsson, Zoega, Gudmundsson, & Halldorsson, 2009). In 2006 one-third of all
dispensed drugs in Iceland were for people 70 years or older, and quarter of the drugs dispensed to
elderly people were psychotropic (Samuelsson et al., 2009). When the Icelandic data for people from
70 — 74 years old is compared with that of Danes of the same age, the prescription of psychotropic
drugs is shown to be more frequent in Iceland (Samuelsson et al., 2009). High utilization rates of
psychotropic drug use are also seen among children in Iceland (Zoega et al., 2009). In 2007 the
overall prevalence of psychotropic drug use was 48.7 per 1000 Icelandic children, and the most used
psychotropic drug groups were stimulants and antidepressants (Zoega et al., 2009). If compared to
reports from other European countries, the utilization rates of psychotropic drug use among children in
Iceland in the years 2003 — 2007 is high (Zoega et al., 2009). Antidepressant use in Iceland is high
and higher than in the countries around us (Directorate of Health Iceland, 2014). In a study from 2009
it is reported that antidepressant sales figures rose from 8 defined daily doses (DDD)/1000 in 1975 to
95 DDD/1000 in 2005 (Sigurdsson, Olafsdottir, & Gottfredsson, 2009). In a report from The
Organization for Economic Co-operation and Development (OECD) countries from 2015, Iceland is
reported to have the highest use of antidepressants per capita of all OECD countries in 2013, or 118
daily doses per 1000 people per day (OECD, 2015). It is not clear why antidepressant use is so high in
Iceland, but one explanation might be the lack of other treatment options, as psychological treatment
in Iceland is not reimbursed as medication. We do not know the prevalence of depression in Iceland,
but in the other Nordic countries the prevalence is about 15%. If the prevalence is similar in Iceland
and we compare it with the usage of antidepressants in Iceland in 2013 — which was 12% — the usage
of antidepressant is maybe not that high except perhaps for children (Directorate of Health Iceland,

2014). Prescriptions for antidepressants in Iceland are fulfilled for a maximum of three months.
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1.2 Pharmacoepidemiology

As the name suggests, pharmacoepidemiology is built on the fields of clinical pharmacology and
epidemiology. The main purpose of pharmacoepidemiology is to study the use and effects of drugs in
a large number of people (Storm & Kimmel, 2008). Pharmacoepidemiology is a relatively new field that
is bridging between clinical pharmacology and epidemiology. This is done by using the techniques of
chronic disease epidemiology to study the effect and use of drugs (Storm & Kimmel, 2008).
Pharmacoepidemiology can be used in pre- and post-marketing research, but has primarily been used
in the context of post-marketing drug surveillance where the interest for these studies has been
expanding significantly. Pre-marketing studies that are conducted in the approval process of a drug
cannot, before marketing, detect adverse effects that are uncommon, delayed, unique to high-risk
populations, or due to misuse of the drugs by either prescribers or patients (Storm & Kimmel, 2008).
Post-marketing studies can study the actual use and effects of drugs over a limited time in a large
number of people. Pharmacoepidemiology is important and can contribute information about drug

safety and effectiveness that is not available from premarketing studies (Storm & Kimmel, 2008)

1.2.1 Drug utilization studies

Drug utilization studies are a necessary part of pharmacoepidemiology as they describe the degree,
nature and determinants of drug exposure. The World Health Organization (WHQO) defines drug
utilization research as “the marketing, distribution, prescription, and use of drugs in a society, with
special emphasis on the resulting medical, social and economic consequences®. Drug utilization
studies can be divided into two study types: descriptive and analytical studies. The descriptive studies
focus on the description of the drug utilization patterns and identify problem regions that need further
investigation (WHO International Working Group for Drug Statistics Methodology, WHO Collaborating
Centre for Drug Statistics Methodology, & Who Collaborating Centre for Drug Utilization Research and
Clinical Pharmacological Services, 2003). The ultimate goal of analytical studies is to find out if a drug
therapy is rational or not, by linking together drug utilization data with data on morbidity, the outcome
of treatment and quality of care (WHO International Working Group for Drug Statistics Methodology et

al., 2003). This study is describing the use of antidepressant drugs among pregnant women in Iceland.

1.2.2 Bias in registry- based drug utilization studies

There is a risk of bias in all pharmacoepidemiological studies and researchers need to have this in
mind in the designing stage to minimize them. Nationwide registry-based studies greatly reduce the
occurrence of selection bias but other forms of bias are possible (Storm & Kimmel, 2008). Firstly there
is the possibility of misclassifying drug exposure: in registry-based studies we have accurate data on
dispensed drugs but no information about actual drug intake. The second and probably most important
confounding factor is confounding by indication, because there is always a reason for a prescription
and the reason is often associated with the outcome of interest (Storm & Kimmel, 2008). When using
prescription data to measure exposure, no information is available about accurate indication of use.
This fact makes the risk of this kind of confounding more likely. As this study is based on prescription
data, we have no information about the indication for the prescription and we cannot be sure that the
antidepressants that are dispensed in this study are prescribed for the indication “depression”.
Antidepressants have more indications than just depression, although depression is the most common

one.
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1.2.3 Drug classification system ATC/DDD

The classification system used in this study accords to the World Health Organization Anatomical
Therapeutic Chemical/Defined Daily Dose (ATC/DDD) classification (WHO Collaborating Centre for
Drug Statistics Methodology, 2014). The ATC/DDD system purpose is to serve as a tool for utilization
research in order to improve the quality of drug use. One aspect of this is the presentation and
comparison of drug consumption statistics on a national and international level. The active substances
are divided into different groups according to the organ or system on which they function, and are then
further divided according to therapeutic, pharmacological and chemical features. The drug groups are
classified into five levels. In the first level the drugs are divided into 14 groups that are further divided
into pharmacological/therapeutic subgroups (second level). Then we have third and fourth levels that
are chemical/pharmacological/therapeutic subgroups, and a fifth level that is the chemical substance
subgroup (WHO Collaborating Centre for Drug Statistics Methodology, 2014).

The drugs we will study all belong to the ATC group N, which stands for Nervous system. We will
primarily focus on the subgroup NOGA (antidepressants). The subgroups for NOGA are the following:
Selective serotonin reuptake inhibitors (SSRIs), Selective norepinephrine reuptake Inhibitors (SNRIs),
Non-selective monoamine reuptake inhibitors (also known as tricyclic antidepressants, TCA) and other
antidepressants. The antidepressant groups used in this study are denoted by the codes shown in
Table 2.

Table 2 ATC codes

N Anatomical group Nervous system

NO6 Therapeutic group Psychoanaleptics

NO6A Antidepressants Used for depression and other related syndromes

NO6AB Selective serotonin reuptake inhibitors (SSRIs)

NOB6AX Selective norepinephrine reuptake Inhibitors (SNRIs)
NO6AA Non-selective monoamine reuptake inhibitors (also known

as Tricyclic Antidepressants, TCA)
NO6AG, NOBAX Other antidepressants

In our study, antidepressants refers to the drugs that are shown in Table 3, which are the drugs that
were used in our study and are shown here together with DDD and the date of marketing authorization
in lceland.
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Table 3 Categorization of Antidepressants in the study with Defined Daily Doses (DDDs) for

each
Date of marketing

Drug ATC Class DDD (mg) authorization
Any antidepressant NO6
SSRIs NO6AB
Citalopram NO6AB04 20 mg 1.4.1993
Escitalopram NOG6AB10 10 mg 1.8.2002
Fluoxetine NOG6ABO3 20 mg 1.6.1998
Paroxetine NOG6ABO05 20 mg 1.4.1993
Sertraline NOG6ABO6 50 mg 1.10.1995
SNRIs NOBAX
Venlafaxine NOB6AX16 0149 1.10.1998
Duloxetine NOB6AX21 60 mg 1.10.1998
TCAs NOBAA
Clomipramine NO6AAQO4 01g 1.3.1977
Trimipramine NOG6AAQ6 0.15¢g 1.10.1995
Amitriptyline NOGAAQ9 75 mg 1.12.1972
Nortriptyline NOBAA10 30mg /75 mg 1.1.1985
Doxepin NO6AA12 019 1.12.1972
Other
antidepressants
Moclobemide NO6AGO02 0.3g 1.10.1990
Mianserin NO6AX03 0.15¢ 1.1.1994
Mirtazapine NOB6AX11 30 mg 1.12003
Bupropionum NOB6AX12 0.3g 1.9.2000
Reboxetine NOBAX18 8 mg 1.6.2000

ATC = Anatomical Therapeutic Chemical

DDD = Defined daily dose

SSRIs = Selective serotonin reuptake inhibitors
SNRIs = Selective norepinephrine reuptake inhibitors
TCAs = Tricyclic antidepressants

1.2.4 Prescription registers

There is a long history of collecting epidemiological data about death and diseases in the Nordic
countries. These registers have covered the whole population and have been of high quality.
Examples of epidemiological registers are the National Cancer Register, Medical Birth Register,
Causes of Death Register and others (Rosen, 2002). Since the 1970s, the Nordic countries have been
able to collect data on wholesale drug distribution; this data can be used to see nationwide time trends
in drug utilization. But to be able to have more accurate data about accurate drug utilization in a
population and to be able to link the data from other health databases it is necessary to narrow the

data down to each individual. After pharmacies became electronic it was possible to collect data on
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national prescriptions that contained data on all drugs dispensed in pharmacies to individuals
receiving ambulatory care. These databases have been available in Finland and Denmark since 1994,
from 2004 in Norway, 2005 in Sweden and from 2003 in Iceland (Furu et al., 2010; Zoega et al.,
2009). The register contains information about the patient and the prescriber (age, gender, personal
identifier, place of residence, physician speciality and clinic), the drug prescribed (the Nordic article
number, number of packages, ATC code, DDD, prescription category, reimbursement code,
prescribing date, dispensing date and price) and pharmacy data (Furu et al.,, 2010). The Nordic
prescription register contains a lot of information but does not contain any information on indications
for drug prescribing. This Nordic registers contain data on all 25 million inhabitants and give
researchers in the Nordic countries an advantage over researchers from other countries, most of
which do not have access to national databases like the Nordic ones (Furu et al., 2010; Rosen, 2002).

Many studies have been conducted by using the Nordic databases. For instance, it is possible to link
data from the prescription register to other health databases/registers by using the unique personal
identification number (PIN) that is issued to every person at birth or upon immigration (Rosen, 2002).
Pharmacies are mandated by law to send in electronic data to the registers, therefore the
completeness and exactness of the pharmacy records sent to the Nordic databases is high (Furu et
al., 2010).

1.2.5 The Icelandic Medicines Registry

The Icelandic Medicines Registry contains data on all (outpatient) prescriptions dispensed from
Icelandic pharmacies since January 1% 2003. It holds information at the individual level, both on
patients and prescribing physicians, which is stored under encrypted personal identification numbers.
The Registry records information about dates of prescribing and dispensing; the dispensing pharmacy;
and data on the dispensed drug substance (brand name, formulation, package, dosage, volume, ATC
codes and cost of the drug). The Registry does not hold information on the underlying indication for
the drug treatment (Directorate of Health, 2015).

The Icelandic Medicines Registry was established through an Act that came into effect June 1% 2005.
This provision can be found in the Medicinal Products Act no. 93/1994, together with some later
amendments, and Act no. 41/2007 about the Directorate of Health and Public Health. The purpose of
the Medicines Registry was to enable the Directorate of Health to fulfil its duties, i.e. to encourage the
rational use of drugs and to monitor physicians’ prescriptions. In the beginning the Registry could only
hold person-identifiable information for a period of three years, by law, but in 2008 the time was
extended to 30 years for research purpose (Directorate of Health, 2015). Today the Medicine Registry
contains all data on all prescriptions dispensed from Icelandic pharmacies and nursing homes, though
not from the hospitals. The accuracy of the database is high, both because the data is mostly
electronic and the pharmacies are required by law to supply all information on dispensed medication
via personal information encrypted to the Icelandic health insurance. (Medicinal Product Act no.
93/1994, 1994)
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1.2.6 The Icelandic Birth Registry

The Icelandic Birth Registry contains data on all births in Iceland since 1972 and has been
electronic since 1981. The Birth Registry contains data concerning pregnancy, births, issues during
delivery and born infants, including place of delivery and time, parity, gestational length, treatment
during delivery, residence, marital status, citizenship and date of last menstrual period [LMP]
(Directorate of Health Iceland, 2010).

The main purpose of the Registry is to collect statistics and compare them with data from other
countries, and also to use the data for research purposes. The other Nordic countries have similar
registers and there is cooperation between them.
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2 Specific aims

In the present study, we seek to answer how common the use of antidepressants is during pregnancy
in Iceland. More specifically, we intend to determine the annual prevalence of antidepressant use
(NOBA) among pregnant women in Iceland from 2003 to 2012 and describe the patterns of utilization
with respect to women’s age, residency, occupation, marital status, citizenship, parity and type of
antidepressant, as well as to examine co-medication of anxiolytics (NO5B) and/or hypnotics or
sedatives (NO5C) and treatment initiation in 2" and 3™ trimester. Further, we examine whether

antidepressant utilization patterns have changed over calendar time.
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Key Points

e The use of antidepressants during pregnancy is relatively high in Iceland

compared to neighboring countries.

¢ Prevalence of antidepressant use during pregnancy was increased among single

women, the youngest and oldest age groups and by women’s parity.

e The use of antidepressants during pregnancy decreased with each trimester and

treatment initiation from 2™ trimester and onwards is rare in Iceland.

¢ Although use of drugs with known teratogenic effects (paroxetine) has decreased
over time they were still being used by little under 1% of the pregnant population in
2012.
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Abstract:

Background: The legitimacy of using antidepressants as treatment for maternal depression
during pregnancy remains an open debate. We aimed to describe the prevalence of
antidepressant use patterns during pregnancy among women in Iceland 2003-2012
according to maternal- and pregnancy related characteristics.

Methods: A nationwide population-based drug utilization study, based on data from the
National Medicines Registry and Medical Birth Register in Iceland. The study population
comprised all pregnancies in Iceland, resulting in a live birth or stillbirth after gestational
week 22 from January 1% 2003 through December 31% 2012 (N=44775). Antidepressant
exposure was defined as one or more antidepressant drug dispensings from 90 days before
last menstrual period (LMP) until delivery. Co-medication use of anxiolytics and hypnotics
was also assessed.

Result: Overall 3658 (8.2%) of 44775 pregnancies were exposed to antidepressants during
pregnancy of which 3158 (7.0%) were exposed to selective serotonin reuptake inhibitors
(SSRIs). Prevalence of use was increased among single women, the youngest and oldest
age groups and by women'’s parity. The annual total prevalence varied slightly by study year;
between 7.5% and 9.5%, with a marked decrease in prevalence of paroxetine use (2.0% in
2003, 0.8% in 2012). Prevalence of use decreased with each trimester of pregnancy; from
6.1% before LMP to 4.5%, 3.6% and 2.9% respectively in 1%, 2" and 3™ trimester, with new
users in 2" or 3" trimesters representing less than 1%. In about one third of exposed
pregnancies, women were also dispensed anxiolytics, hypnotics or sedatives.
Conclusions: In line with an overall widespread use of antidepressants in Iceland, use
among pregnant women was relatively high in 2003-20012, but varied by women’s

characteristics and decreased by half throughout the pregnancy period.

Key Words — antidepressants, selective serotonin reuptake inhibitors, pregnancy.
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Introduction

Depression is common among women of childbearing age' and during pregnancy it is
estimated to have prevalence of 7-15% in economically developed countries.” ? Selective
serotonin reuptake inhibitors (SSRIs) are the most commonly used class of antidepressants
during pregnancy® and most studied with respect to utilization patterns and potential adverse
risks associated with in-utero exposure.* Less studied are utilization patterns of selective
norepinephrine reuptake inhibitors (SNRIs), tricyclic antidepressants (TCAs) and other
antidepressants during pregnancy.®® The main risk factor for depression during pregnancy is
a history of depression,’ but other factors can trigger depression during pregnancy such as
poor social support,”® an unplanned pregnancy,’”® being a single or adolescent mother’”®
and having more than three children and domestic violence.®

In Iceland the overall utilization of antidepressants is high; in 2013 the country was reported
to have the highest use per capita of all countries within the Organisation for Economic Co-
operation and Development (OECD), or 118 daily doses per 1000 inhabitants per day.™
Very recently a study based on nationwide data from four of the five Nordic countries,
demonstrated that the prevalence of SSRI and SNRI use during pregnancy was by far the
highest in Iceland (7.0%), followed by Sweden and Denmark (3.7%), and Norway (1.8%)."" A
recent study from Denmark, found that in 1997-2010 the prevalence of antidepressants use
among pregnant women in Denmark increased from 0.3% to 2.4%."? Similar increases in use
have also been reported in the Netherlands and United Kingdom.™ ™ Andrade et al."
demonstrated that between 1996 and 2005 the prevalence of SSRI use during pregnancy
increased from 1.5% to 6.2% among women from seven health plans in the United States. In
another study from the United States, based on women aged 12-55 who were enrolled in
Medicaid (public insurance) during 2000-2007, 8.1% of women took an antidepressant at
some point during pregnancy.® Many studies from Europe e.g. the Nordics, Netherlands and

North America reflect an increasing use of antidepressants among pregnant women over the
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past decades.' > '>" |n general studies point towards a higher prevalence of
antidepressant use among pregnant women in the United States than in Europe.

In the light of reports of high use of antidepressants among the Icelandic population, '® we
aimed to scrutinize further utilization of these drugs among pregnant women over the past
decade. In-utero exposure to antidepressants may have consequences for the unborn infant
although recent studies,>'® ?° demonstrate a lower risks of birth defects and persistent
pulmonary hypertension with SSRI exposure, than previous data did.> ' 2" ?? Less is still
known about potential long-term effects of antidepressant exposure in-utero on child
development.? ?* If left untreated, depression itself may also adversely affect both the

mother and unborn child, with increased risks of preterm delivery, %°

interventions during
delivery,”? low birth weight®® ?® and postpartum depression.?’*° Thus optimal treatment of
depression during pregnancy remains a clinical challenge.

Leveraging nationwide registry data on all dispensed prescription drugs in Iceland, we
sought to describe the use of antidepressants, including SSRIs, SNRIs, TCAs and a few
others among pregnant women in Iceland between 2003 and 2012 with respect to maternal
demographic and pregnancy related characteristics. Our main focus was to study potential
trends in prevalence of use and by pregnancy trimester for the separate antidepressant

substances, as well as co-medication with anxiolytics, hypnotics and sedatives and changes

in prevalence of use across secular time.

Materials and Methods

Study Setting and Population

This was a nationwide population-based drug utilization study describing use of
antidepressant drugs among pregnant women in Iceland. Data were obtained from the
National Medicines Registry and Medical Birth Register. Linkage between these registers
was performed via encrypted personal identification number, a unique number assigned to

each resident at birth or immigration. The study population consisted of all women who gave
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birth or experienced intrauterine death/stillbirth in Iceland after gestational week 22, from

January 1% 2003 through December 31% 2012 (N= 44775).

From the Icelandic Medical Birth Register we obtained information about pregnancy dates,
maternal socio-demographic- (age at delivery, residence, marital status, citizenship, place
of delivery) and pregnancy characteristics (parity, date of last menstrual period [LMP],
gestational length, month and year of delivery). From the National Medicines Registry,
established in 2003, we obtained information about dispensed drugs in outpatient care;
including dates of drug dispensing and information on the drug substance (brand name,
formulation, package, dosage and volume). The Medicines Register included information on
both reimbursed and non-reimbursed drugs but does not contain information on indication for
drug prescribing. In Iceland a filled antidepressant prescription generally lasts for 3 months,

at the maximum.

Study Drugs and Pregnancy Periods

The study drugs were classified according to the World Health Organization Anatomical
Therapeutic Chemical ATC classification,' as substances within ATC-code NOBA, including
SSRIs, SNRIs, TCAs and other antidepressants (S1 Table).

Prevalence of antidepressant use during pregnancy was defined as the number of pregnant
women per 100 pregnancies (%) in the population, who dispensed at least one
antidepressant anytime from 90 days before the first day of last menstrual period (LMP) until
delivery or end of pregnancy. We further described antidepressant use by trimester of
pregnancy as a drug dispensed the following time windows: before pregnancy (TO; up to 90
days before LMP), first trimester (0 to 97 days of gestation), second trimester (98 to 202 days
of gestation) and third trimester (203 days of gestation to delivery). When calculating
prevalence of use during the third trimester, pregnancies ending before the end of the
second trimester were not included in the denominator. Gestational length was based on the

first day of LMP as estimated by prenatal ultrasound. In light of previous public health
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32,33 \ve paid special attention to

advisories regarding use of paroxetine in early pregnancy,
the prevalence of this SSRI substance.

To assess new (incidence) use of antidepressant during pregnancy, we calculated the
number of pregnant women per 100 pregnancies (%) in the population, who were dispensed
an antidepressant only during the second or third trimester of pregnancy and not before LMP
or during the first trimester of pregnancy.

Among all pregnancies exposed to antidepressants, we assessed co-medication of
anxiolytics (ATC-code N0O5B), hypnotics and sedatives (ATC-code NO5C) by calculating the
percentage of pregnancies in which a woman had, at anytime during pregnancy (from 90

days before LMP until delivery or end of pregnancy), also dispensed a substance classified

in the abovementioned groups.

Data Analysis

Using frequencies and proportions, as defined above, we described the prevalence of
antidepressant use in pregnancy by drug group (any antidepressant, SSRI, SNRI, TCA, other
antidepressants) and specific substances (Table 1), maternal age (<19, 20-24, 25-29, 30 -34,
35-39, =40 years), maternal relationship status (cohabiting with other parent, not
cohabitating), maternal citizenship (Icelandic, non-Icelandic), parity (0, 1, 2, >2), place of
delivery (Capital, South, Southwest, North, East and West regions of Iceland),34 month and
year of delivery.

The study population was women who gave birth or experienced intrauterine death/stillbirth
from January 1% 2003 through December 31% 2012. However, as data from the National
Medicines Registry were not available until January 1* 2003, information on antidepressant
use from 90 days before LMP through delivery was incomplete for pregnancies ending during
the first 9 months of 2003.

We used R version 3.2.3. for all data description and analyses. The study was approved by
the Icelandic Bioethics Committee (VSNb2008100028/03.7) and The Data Protection

Authority in Iceland (2009010039bS/--)
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Results

During the entire period of observation, 3658 (8.2%) of 44775 pregnancies were exposed to
antidepressants at some point during the pregnancy period. The median age of
antidepressant users was 29.1 years at the time of delivery. Antidepressant use was higher
among single women than among those cohabitating (14.4% vs. 7.0%); more commonly
used among women of Icelandic citizenship than non-Icelandic (8.8% vs. 2.4%). The
prevalence of use increased with parity (0, 1, 2,>2) (7.0%, 7.8%, 9.8%, 13.8%) and the
youngest women (<25) and oldest women (>35) had a higher prevalence (9.15%, 9.6%) of
antidepressant use than women between 25 — 35 years (7.55%). When the data were
stratified by age and parity simultaneously, prevalence of use was highest among the
youngest (<19 years) nulliparous women (11.0%) and the oldest (=40 years) multiparous
women (13%).

Over the 10-year study period the prevalence of antidepressant use in pregnancy varied
between 7.5 and 9.5 per 100 pregnancies, following a u-shaped pattern (Figure 1). SSRIs
were by far the most commonly used antidepressants in the study population throughout the
study period, with an overall prevalence of 7.0 per 100 pregnancies (Figure 1). Each of the
other antidepressant groups had a use prevalence of less than 1 per 100 pregnancies. Of the
separate substances, sertraline was most commonly used drug, in 3.2 per 100 pregnancies,
followed by fluoxetine (1.9 per 100), escitalopram (1.3 per 100) and paroxetine (1.0 per 100)
(Table 2). The prevalence of paroxetine decreased by calendar year from 2% in 2003 to
0.8% in 2012 (Figure 1).

Antidepressant use was most prevalent in the period before LMP (6.1%) and decreased with
each passing trimester of pregnancy, with a total of 4.5%, 3.6% and 2.9% of pregnancies
exposed in 1%, 2" and 3™ trimester, respectively (Table 2, Figure 2). The incidence of
pregnant women that were only dispensed an antidepressant during the second and third

trimester of pregnancy, i.e. not before the end of first trimester, was 0.8 per 100 pregnancies.
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Co-medication of anxiolytics, hypnotics or sedatives with antidepressant use was prevalent in
1106 (30.2%) pregnancies. As demonstrated in S2 Table, co-medication with any of these

drugs was most prevalent in pregnancies exposed to TCAs (31.1%).

Discussion

In this nationwide population-based study, with nearly complete registration of dispensed
medication, we found an overall 8.2% prevalence of antidepressants use among pregnant
women in Iceland in 2003-2012. Use of antidepressants decreased with each passing
trimester of pregnancy and new users in 2" and 3™ trimesters were less than 1%. In one
third of exposed pregnancies, women also dispensed anxiolytics, hypnotics or sedatives and
such co-medication was most common in pregnancies exposed to TCAs. Sertraline,
fluoxetine, escitalopram and paroxetine were the most commonly used antidepressants in
the population, with a marked decrease in use of paroxetine during the study period.

This is the first study to thoroughly describe the use of all antidepressant substances among
pregnant women in Iceland. In general the use of antidepressants and other psychotropic
drugs is very high in Iceland in comparison with other countries,'® both among adults and

children.'® 3536

It is difficult to assert why use of antidepressant is higher among pregnant
women in Iceland than in its neighboring countries, as the actual underlying depression may
not necessarily vary much by geography, e.g. between Nordic countries. We assume the
explanations for this relatively high use of antidepressants in Iceland is related to factors,
such as the education and culture of physicians who prescribe these and other psychotropic
drugs, lack of reimbursement for non-pharmacological treatment options and other national
characteristics.

Although the use of paroxetine decreased from 2% to 0.8% during the study period, its use
remained higher in 2012 than expected, as national guidelines®” advise against the use of

paroxetine during pregnancy due to documented teratogenic effects.?* %
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The prevalence of antidepressant use during pregnancy had a u-shaped association with
age, were women younger than 25 years and older than 35 years had higher prevalence.
Most previous studies, however, suggest higher prevalence of antidepressant use among
older pregnant women than younger.® ' *%3° On the other hand when the data were
stratified by age and parity simultaneously, we found that the number of previous births was
the leading contributing factor to the higher prevalence among older women and the
association with age was modest. In line with previous study results,"" single women in
Iceland were more likely to use antidepressants during pregnancy than their counterparts
who cohabited with their partner. Interestingly, we also found that women of foreign
citizenship were less likely to use antidepressants than women with Icelandic citizenship
(2.4% vs. 8.8%), which raises the questions whether women of foreign citizenship in Iceland
have poorer access to the healthcare during pregnancy; whether the wide difference in use
could be related to cultural attitudes towards drug treatment or if it is due to less underlying
depression in women of foreign citizenship in Iceland.

The prevalence of antidepressants use was higher in the first years of the study and rose
again after 2010. This concurs with the general trend in Iceland showing rising
antidepressant use after 2010, which could possibly be linked to the aftermaths of the
Icelandic economic collapse that hit the nation hard in late 2008. A few studies have been
conducted to research if the consequences of the collapse did have any impact on national
health outcomes.*>*? Two recently published studies demonstrate increased prevalence of
pregnancy induced hypertension*' and low birth-weight deliveries following the collapse,
particularly among young mothers (<25 years).*? Further investigation of the potential effects
of the economic collapse and following recession on mental health among pregnant women
is thus warranted.

In line with previous studies, prevalence of dispensed antidepressants decreased from
before pregnancy through each trimester from 6.1% before LMP to 2.9% in the third
trimester. Although our study has a higher prevalence, the relative decrease is similar to a

recent study among women in the Nordic countries."" We found that the prevalence of
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women that were not dispensed an antidepressant until in the second and third trimester of
pregnancy was 0.8%. This reflects that most women, who take antidepressants during
pregnancy, will have started treatment before they became pregnant or very early in the
pregnancy. Many studies have been conducted on possible adverse birth outcomes
associated with antidepressants use (especially SSRIs). Two recent studies from the Nordic
countries and the United States, demonstrate little or no increased risk of cardiac
malformation with use of SSRI and venlafaxine'® or antidepressants® in early pregnancy.
Other studies have demonstrated a relation between exposure to SSRIs during late

pregnancy and the risk for persistent pulmonary hypertension,'® 4®

although recent data
suggest the risk is smaller than previously shown.?° No significant association has been
shown between the intake of SSRIs during pregnancy and perinatal death.** *° To date,
much less evidence exists about the potential long-term consequences of in-utero exposure
to antidepressants, although recent studies have suggested a higher incidence of autism

spectrum disorder among children born to women using SSRIs during pregnancy.? 24

Study Strengths and Limitations

Our study covers the entire population of pregnant women in Iceland who gave birth after
gestational week 22 and virtually every dispensed antidepressant to this population over a
10-year period. This study has several limitations worth mentioning. Firstly, the National
Medicine Registry does not have information about the underlying diagnosis so we do not
know if the antidepressants are prescribed for depression or other related conditions.
Secondly, among women dispensed an antidepressant before becoming pregnant we do not
know when exactly treatment started, as the study data only cover the period from three
months before LMP until delivery. Finally, and similar to most registry based studies, we did
not know whether the women actually consumed the dispensed drug during pregnancy or in

each relevant trimester.
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Conclusions

Use of antidepressants, mainly SSRls, is relatively high among pregnant women in Iceland
as compared to use during pregnancy in neighboring countries. Yet, the use decreases with
each trimester and treatment initiation from 2" trimester and onwards is rare in Iceland.
Although use of drugs with known teratogenic effects (paroxetine) has decreased over time

they were still being used by little under 1% of the pregnant population in 2012.

36



References

1

10
11

12

13

Evans J, Heron J, Francomb H, Oke S, Golding J. Cohort study of depressed mood
during pregnancy and after childbirth. BMJ 2001;323:257-260.

Bennett HA, Einarson A, Taddio A, Koren G, Einarson TR. Prevalence of depression
during pregnancy: systematic review. Obstet Gynecol 2004;103:698-709.

Reefhuis J, Rasmussen SA, Friedman JM. Selective serotonin-reuptake inhibitors
and persistent pulmonary hypertension of the newborn. N Engl J Med
2006;354:2188-2190.

Byatt N, Deligiannidis KM, Freeman MP. Antidepressant use in pregnancy: a critical
review focused on risks and controversies. Acta Psychiatr Scand 2013;127:94-114.
Huybrechts KF, Palmsten K, Avorn J, et al. Antidepressant use in pregnancy and the
risk of cardiac defects. N Engl J Med 2014;370:2397-2407.

Huybrechts KF, Palmsten K, Mogun H, et al. National trends in antidepressant
medication treatment among publicly insured pregnant women. Gen Hosp Psychiatry
2013;35:265-271.

Dietz PM, Williams SB, Callaghan WM, Bachman DJ, Whitlock EP, Hornbrook MC.
Clinically identified maternal depression before, during, and after pregnancies ending
in live births. Am J Psychiatry 2007;164:1515-1520.

Shaw M, Lawlor DA, Najman JM. Teenage children of teenage mothers:
psychological, behavioural and health outcomes from an Australian prospective
longitudinal study. Social science & medicine 2006;62:2526-2539.

Yonkers KA, Wisner KL, Stewart DE, et al. The management of depression during
pregnancy: a report from the American Psychiatric Association and the American
College of Obstetricians and Gynecologists. Gen Hosp Psychiatry 2009;31:403-413.
OECD. Health at a Glance 2015:OECD publishing. 2015.

Zoega H, Kieler H, Norgaard M, et al. Use of SSRI and SNRI Antidepressants during
Pregnancy: A Population-Based Study from Denmark, Iceland, Norway and Sweden.
PL0OS One 2015;10:e0144474.

Jimenez-Solem E, Andersen JT, Petersen M, et al. Prevalence of Antidepressant Use
during Pregnancy in Denmark, a Nation-Wide Cohort Study. PLoS One
2013;8:63034.

Bakker MK, Kdlling P, Van Den Berg PB, De Walle HEK, De Jong van den Berg L.
Increase in use of selective serotonin reuptake inhibitors in pregnancy during the last
decade, a population-based cohort study from the Netherlands. Br J Clin Pharmacol
2007;65:600-606.

37



14

15

16

17

18

19

20

21

22

23

24

25

Petersen |, Gilbert RE, Evans SJ, Man SL, Nazareth |. Pregnancy as a major
determinant for discontinuation of antidepressants: an analysis of data from The
Health Improvement Network. J Clin Psychiatry 2011;72:979-985.

Andrade SE, Raebel MA, Brown J, et al. Use of antidepressant medications during
pregnancy: a multisite study. Am J Obstet Gynecol 2008;198:194 e191-195.

Kieler H, Artama M, Engeland A, et al. Selective serotonin reuptake inhibitors during
pregnancy and risk of persistent pulmonary hypertension in the newborn: population
based cohort study from the five Nordic countries. BMJ 2012;344:d8012.

Alwan S, Reefhuis J, Rasmussen SA, Olney RS, Friedman JM. Use of selective
serotonin-reuptake inhibitors in pregnancy and the risk of birth defects. New England
Journal of Medicine 2007;356:2684-2692.

Directorate of Health Iceland. bPunglyndislyf & islandi [Antidepressants in Iceland].
Laeknabladid 2014;06. tbl. 100. arg. 2014.

Furu K, Kieler H, Haglund B, et al. Selective serotonin reuptake inhibitors and
venlafaxine in early pregnancy and risk of birth defects: population based cohort
study and sibling design. BMJ 2015;350:h1798.

Huybrechts KF, Bateman BT, Palmsten K, et al. Antidepressant use late in pregnancy
and risk of persistent pulmonary hypertension of the newborn. JAMA 2015;313:2142-
2151.

Louik C, Lin AE, Werler MM, Hernandez-Diaz S, Mitchell AA. First-trimester use of
selective serotonin-reuptake inhibitors and the risk of birth defects. N Engl J Med
2007;356:2675-2683.

Pedersen LH, Henriksen TB, Vestergaard M, Olsen J, Bech BH. Selective serotonin
reuptake inhibitors in pregnancy and congenital malformations: population based
cohort study. BMJ 2009;339:b3569.

Man KK, Tong HH, Wong LY, Chan EW, Simonoff E, Wong IC. Exposure to selective
serotonin reuptake inhibitors during pregnancy and risk of autism spectrum disorder
in children: a systematic review and meta-analysis of observational studies. Neurosci
Biobehav Rev 2015;49:82-89.

Boukhris T, Sheehy O, Mottron L, Bérard A. ANtidepressant use during pregnancy
and the risk of autism spectrum disorder in children. JAMA Pediatrics 2016;170:117-
124.

Hoffman S, Hatch MC. Depressive symptomatology during pregnancy: evidence for
an association with decreased fetal growth in pregnancies of lower social class
women. Health Psychol 2000;19:535-543.

38



26

27

28

29

30

31

32

33

34

35

36

37

38

39

Orr ST, James SA, Blackmore Prince C. Maternal prenatal depressive symptoms and
spontaneous preterm births among African-American women in Baltimore, Maryland.
Am J Epidemiol 2002;156:797-802.

Bonari L, Pinto N, Ahn E, Einarson A, Steiner M, Koren G. Perinatal risks of untreated
depression during pregnancy. Can J Psychiatry 2004;49:726-735.

Talati A, Wickramaratne PJ, Pilowsky DJ, et al. Remission of maternal depression
and child symptoms among single mothers: a STAR*D-Child report. Soc Psychiatry
Psychiatr Epidemiol 2007;42:962-971.

Weissman MM, Wickramaratne P, Nomura Y, Warner V, Pilowsky D, Verdeli H.
Offspring of depressed parents: 20 years later. Am J Psychiatry 2006;163:1001-1008.
Beck CT, Records K, Rice M. Further development of the Postpartum Depression
Predictors Inventory-Revised. J Obstet Gynecol Neonatal Nurs 2006;35:735-745.
WHO Collaborating Centre for Drug Statistics Methodology:
http://www.whocc.no/atc_ddd_methodology/who_collaborating_centre/ [Accessed
March 2016].

Bakker MK, Kerstjens-Frederikse WS, Buys CH, de Walle HE, de Jong-van den Berg
LT. First-trimester use of paroxetine and congenital heart defects: a population-based
case-control study. Birth Defects Res A Clin Mol Teratol 2010;88:94-100.

Cole JA, Ephross SA, Cosmatos IS, Walker AM. Paroxetine in the first trimester and
the prevalence of congenital malformations. Pharmacoepidemiol Drug Saf
2007;16:1075-1085.

Statistic Iceland: http://www.statice.is/statistics/population/migration/internal-
migration/ [Accessed February 2016].

Zoega H, Baldursson G, Hrafnkelsson B, Almarsdottir AB, Valdimarsdottir U,
Halldorsson M. Psychotropic drug use among Icelandic children: a nationwide
population-based study. J Child Adolesc Psychopharmacol 2009;19:757-764.
Samuelsson O, Zoega H, Gudmundsson A, Halldorsson M. [Prevalence of
psychotropic drug use among elderly Icelanders living at home]. Laeknabladid
2009;95:11-17.

Centre of Development Iceland: https://www.heilsugaeslan.is/kennsla-verklag-
visindi/maedravernd-leidbeiningar/ [Accessed March 2016].

Cooper WO, Willy ME, Pont SJ, Ray WA. Increasing use of antidepressants in
pregnancy. Am J Obstet Gynecol 2007;196:544 e541-545.

Ramos E, Oraichi D, Rey E, Blais L, Berard A. Prevalence and predictors of

antidepressant use in a cohort of pregnant women. BJOG 2007;114:1055-1064.

39



40

41

42

43

44

45

Asgeirsdottir TL, Corman H, Noonan K, Reichman NE. Lifecycle effects of a
recession on health behaviors: Boom, bust, and recovery in Iceland. Econ Hum Biol
2016;20:90-107.

Eiriksdottir VH, Valdimarsdottir UA, Asgeirsdottir TL, et al. Pregnancy-Induced
Hypertensive Disorders before and after a National Economic Collapse: A Population
Based Cohort Study. PLoS One 2015;10:e0138534.

Eiriksdottir VH, Asgeirsdottir TL, Bjarnadottir Rl, Kaestner R, Cnattingius S,
Valdimarsdottir UA. Low birth weight, small for gestational age and preterm births
before and after the economic collapse in Iceland: a population based cohort study.
PL0S One 2013;8:e80499.

Chambers CD, Hernandez-Diaz S, Van Marter LJ, et al. Selective serotonin-reuptake
inhibitors and risk of persistent pulmonary hypertension of the newborn. N Engl J Med
2006;354:579-587.

Stephansson O, Kieler H, Haglund B, et al. Selective serotonin reuptake inhibitors
during pregnancy and risk of stillbirth and infant mortality. JAMA 2013;309:48-54.
Jimenez-Solem E, Andersen JT, Petersen M, et al. SSRI use during pregnancy and
risk of stillbirth and neonatal mortality. Am J Psychiatry 2013;170:299-304.

40



Table 1. Prevalence of antidepressants use during pregnancy by maternal characteristics and drug

group
Any AD SSRI SNRI TCA Other AD
N Prev N Prev N Prev N Prev N Prev
Total population 44775
Total 3658 (8.2) 3158 (7.0) 398 (0.9) 247 (0.6) 241(0.5)
Age (years)
Mean age 29.1 (£5.8) 29.0 (£5.8) 29.1 (£5.5) 30.0 (6.2) 29.3 (£5.7)
<19 143 (9.4) 128 (8.6) 8(0.5) 10 (0.7) 5(0.3)
20-24 724 (8.9) 627 (7.7) 79 (1.0) 44 (0.5) 46 (0.6)
25-29 1096 (7.5) 952 (6.5) 133 (0.9) 63 (0.4) 78 (0.5)
30-34 964 (7.6) 836 (6.6) 106 (0.8) 68 (0.5) 62 (0.5)
35-39 590 (9.2) 497 (7.7) 61 (1.0) 53(0.8) 42(0.7)
240 141 (10.0) 118 (8.4) 11 (0.8) 9(0.6) 8(0.6)
Relationship status
Single 956 (14.4) 823 (12.4) 116 (1.7) 70 (1.1) 60 (0.9)
Parental Cohabitation 2638 (7.0) 2276 (6.1) 279 (0.7) 174 (0.5) 174 (0.5)
Missing 64 (10.8) 59 (9.9) 3(0.5) 3(0.5) 7(1.2)
Citizenship
Icelandic 3557 (8.8) 3072 (7.6) 387 (1.0) 242 (0.6) 232 (0.6)
Non Icelandic 101 (2.4) 86 (2.0) 11 (0.3) 5(0.1) 9(0.2)
Place of delivery
Capital 2605 (8.2) 2270 (7.1) 272 (0.9) 171 (0.5) 165 (0.5)
South region 141 (7.9) 116 (6.5) 18 (1.0) 8(0.4) 19 (1.1)
Southwest region 168 (8.4) 148 (7.4) 17 (0.8) 11 (0.5) 10 (0.5)
North region 391 (8.5) 328(7.1) 51(1.1) 31(0.7) 21(0.5)
West region 236 (7.4) 202 (6.3) 26 (0.8) 16 (0.5) 17 (0.5)
East region 81(11.8) 63 (9.2) 10 (1.5) 8(1.2) 8(1.2)
Other 36 (5.8) 31(5.0) 4(0.6) 2(0.3) 1(0.2)
Parity
0 1250 (7.0) 1076 (6.0) 139 (0.8) 87 (0.5) 85 (0.5)
1 1202 (7.8) 1054 (6.8) 126 (0.8) 66 (0.4) 72 (0.5)
2 834 (9.8) 707 (8.3) 81(0.9) 60 (0.7) 65 (0.8)
>2 387 (13.8) 321 (11.5) 52 (1.9) 34 (1.2) 19 (0.7)
Delivery year
2003 - 2005 1092 (8.7) 916 (7.3) 118 (0.9) 85 (0.7) 88 (0.7)
2006 - 2008 1055 (7.7) 913 (6.7) 126 (0.9) 70 (0.5) 62 (0.5)
2009 - 2012 1511 (8.1) 1329 (7.1) 154 (0.8) 92 (0.5) 91 (0.5)
Delivery month
January — April 1154 (8.1) 1006 (7.0) 125(0.9) 73 (0.5) 84 (0.6)
May - August 1286 (8.3) 1116 (7.2) 139 (0.9) 85 (0.5) 73 (0.5)
September - December 1218 (8.2) 1036 (6.9) 134 (0.9) 89 (0.6) 84 (0.6)

Prev = Prevalence per 100 pregnancies, with at least one dispensed antidepressant during pregnancy, including 90 days

period before LMP

Any AD = any antidepressant

SSRI = Selective serotonin reuptake inhibitors

SNRI = Selective norepinephrine reuptake inhibitors
TCA = Tricyclic antidepressants

Other AD = Other antidepressants

N = Number
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Table 2. Prevalence of the most commonly used antidepressants substances by trimester of
pregnancy

Trimester Before LMP 1" trimester 2" trimester 3 trimester Anytime during

pregnancy

N Prev N  Prev N Prev N  Prev N Prev

Any antidepressant 2735 (6.1) 2032 (4.5) 1595 (3.6) 1297 (2.9) 3658 (8.2)

SSRI 2212 (4.9) 1753 (3.9) 1470 (3.3) 1213 (2.7) 3158 (7.1)

Sertraline 752 (1.7) 715 (1.6) 710 (1.6) 605 (1.4) 1419 (3.2)
Fluoxetine 496 (1.1) 404 (0.9) 397 (0.9) 302 (0.7) 832 (1.9)
Escitalopram 468 (1.0) 331(0.7) 152 (0.3) 110(0.2) 588 (1.3)
Paroxetine 342 (0.8) 257 (0.6) 171 (0.4) 147 (0.3) 431(1.0)
Citalopram 202 (0.5) 133 (0.3) 67 (0.1) 54 (0.1) 260 (0.6)
SNRI 314 (0.7) 198 (0.4) 83(0.2) 57(0.1) 398 (0.9)
Venlafaxine 246 (0.5) 157 (0.4) 67 (0.1) 48(0.1) 314 (0.7)
Duloxetine 71(0.2) 41(0.1) 16 (0.04) 9(0.02) 88(0.2)

Prev = prevalence 100 pregnancies ,with at least one dispensed antidepressant
SSRI = Selective serotonin reuptake inhibitors
SNRI = Selective norepinephrine reuptake inhibitors
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Figure 1. Prevalence * of antidepressant use in pregnancy per 100 pregnancies by drug group and
year of delivery.

*At least one dispensed antidepressant during pregnancy, including 90 days period before LMP

SSRI = Selective serotonin reuptake inhibitors

SNR | = Selective norepinephrine reuptake inhibitors
TCA = Tricyclic antidepressants
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Figure 2. Prevalence of antidepressant use in pregnancy per 100 pregnancies by trimester.

TO = up to 90 days before LMP
T1 = 1% trimester
T2= 2" trimester
T3 = 3" trimester

44



Supplementary Table 1. Categorization of antidepressants with defined daily doses (DDDs) for each

substance

Drug ATC Class DDD (mg) Date OT ma.xrketlng
authorization

Any antidepressant NO6

SSRIs NO6AB

Citalopram NO6AB0O4 20 mg 1.4.1993

Ecitalopram NO6AB10 10 mg 1.8.2002

Fluoxetine NO6ABO3 20 mg 1.6.1998

Paroxetine NO6ABO5 20 mg 1.4.1993

Sertraline NO6ABO6 50 mg 1.10.1995

SNRIs NO6AX

Venlafaxine NO6AX16 0.1g 1.10.1998

Duloxetine NO6AX21 60 mg 1.10.1998

TCAs NO6AA

Clomipramine NO6AAO4 0.1g 1.3.1977

Trimipramine NO6AAQ6 0.15g 1.10.1995

Amitriptyline NO6AAQ9 75 mg 1.12.1972

Nortriptyline NO6AA10 30mg/75mg 1.1.1985

Doxpin NO6AA12 0.1g 1.12.1972

Other antidepressants

Moclobemide NO6AGO02 03g 1.10.1990
Mianserin NO6AX03 0.15g 1.1.1994
Mirazapine NO6AX11 30 mg 1.12003
Bupropionum NO6AX12 03g 1.9.2000
Reboxetine NO6AX18 8 mg 1.6.2000

ATC = Anatomical Therapeutic Chemical classification
DDD = Defined daily dose

SSRI = Selective serotonin reuptake inhibitors

SNR | = Selective norepinephrine reuptake inhibitors
TCA = Tricyclic antidepressants
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Supplementary Table 2. Number and proportion of pregnancies exposed to antidepressants with co-
medication* of anxiolytics, hypnotics and sedatives by drug group

Any AD SSRI SNRI TCA Other AD
N % N % N % N % N %
Total 3658 3158 398 247 241
Overall anxiolytics 705 (19.3) 516 (16.3) 73 (18.3) 60 (24.3) 56 (23.2)
Overall
hypnotics/sedatives 657 (17.9) 466 (14.7) 81(20.3) 60 (24.3) 50 (20.7)
Anxiolytics or
hypnotics/sedatives 1106 (30.2) 805 (25.5) 124 (31.1) 94 (38.1) 83 (34.4)

SSRI = Selective serotonin reuptake inhibitors

SNRI = Selective norepinephrine reuptake inhibitors
TCA = Tricyclic antidepressants

Other AD= Other antidepressants

*Medications used concurrant to antidepressants
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Midstdd { Ifdheilsuvisindum
b.t. Unnar Valdimarsdottur
Semundargdtu 2

101 REYKJAVIK

Personuvernd

Raudacdrstig 10 105 Reykjavik
sfmiz 310 9600 bréfasimi: 310 9606
netfang: postur@personuvernd.is

veffang: personuvernd.is

Reykjavik, 16.mai2013
Tilvisun: 200901003908/

Efni: Norren samanburdarrannsokn 4 SSRI-lyfjanotkun 4 medgbongu og dhrifum 4
feedingaratkomur

Persénuvernd visar til bréfs ydar, dags. 20. desember 2012, vardandi rannséknina ,,SSRI
Iyfjanotkun 4 medgongu og ahrif 4 fedingaritkomur: Norren samanburdarrannsékn®. Byggist
l6gmaeti vinnslu persénuupplysinga { bagu peirrar ranasoknar 4 leyfi Persénuverndar, dags. 23.
september 2009, og er n dskad eftie framlengingu 4 pvi leyhi.

[ bréfi yoar segir ninar ad vid umrett, norrent rannséknarsamstarf sé byggt 4 gbgnum dr
lydgrundudum  lyfjagagnagrunnum  um  yfir 1,6 milljon fedinga 4 Nordurlondunum.
Rannsakendur hafi nd hug 4 4framhaldandi rannséknum sem nal yfir dmabilido 2003-2012 i
tengslum vid petta verkefni par sem vanskopun bamna verdi m.a. hofd sem utkoma. Hafi
rannsakendur 4 hinum Nordutléndunum nit sétt sétt um leyft hjd videigandi stofnunum til ad
framlengja rannsoknartimabilid Gt 4¢id 2012. Sem dbyrpdarmadur fyrir Islands hénd dskid pér
pvi eftir sampykki Persénuverndar til sliks hins sama. Fali pad i sér endurtekna samkeyrsh
islenskra gagna tr fyrrgreindum skram fyrir 61l rannséknaradn 2003-2012, en samkeyrslan freri
fram innan veggja Landlzknisembzttisins. Pa kemur fram ad nidurstodur samkeyrslunnar yrdu
aftengdar persénuaudkennum.

A auki er 1 bréfi ydar 6skad eftir leyfi Persénuverndar til ad nyta fslensku gognin sérstaklega til
ad lysa SSRI-lyfjanotkun barnshafandi kvenna 4 fslandi, en gdgnin yrdu 4n personuaudlkenna.
Pessi notkun gagnanna feeri fram 4 Midstod 1 ljdheilsuvisindum vid Haskola Islands med s6mu
innlendu samstarfsadilum og koma ad hinu samnorrena rannsGknarsamstatfi, p.e. dr. Helga
Z.0éga, lektor i Ifdheilsuvisindum vid Laknadeild Hiskéla Islands, og Ragnheidi I Bjamadéttur,
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umsjonponennl Pedingaskeir op Gedinga op kvensjukddmaleknl 4 Kvenna- og barnasvidi
Landspitala, auk yier op eins eda tregga meisranema £ 15oheilsuvisind om,

Med wisam 4l 1. og 7. t8lul 1. mgr. 4 g oreglon ae. 7122008 wm dlkyoningarskylda op
lephisskylda vinnshy persdmmpplysings, sbe. 33, gr laga or. 77/2000 uma pecsimuvernd og
medferd persdnoopplising, penr Persdnuvennd elki athugasemdiz vid fyrichougada framlengingu
i rannsoknaeimoabill og vidhor vid rannsoknina. Hins vegar er gert af shilyrdi ad vid pa vidhot
verti i einu og &l fadd ad skilmilum framangreinds leyfis stofnunarnnar dl vinoslo
persdnuupplisinga vepma mnnsoloaninnar, dags, 23, september 2009, Minne ex 4 a8 samloveme
beliéh 5. gro 111 kafla lepfsing ber ad epda dliun rannsoknargtgnum eigl sidar en 1 oladber 2004
i er minnt 4 dkvedi b-lidar 2. gr. sama kafla leyfising par sem malt er fyrir mm ad B skuli
pagnatskylduyfidlisingae B hiskdlaneimuin og ddrum peim sem eldd teljast tl heilbrpisaréta
op taka hatt i feamdsremd sannsdknannnae.

Ad lokum er bedist velvirdingar § wifum sem ordid hafa & medferd malsins, en prer stafa af

fkkun starfsmanna og miklum Snoum Personuverndar,
Virdhngarfyllse

o=

Portur Svemnsson
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VIiSINDASIDANEEND

Hafnarhisid, Tryggvagata 17

Unnur Anna Valdimarsdéttir 101 Reykjavik.

Grenimel 2
107 Reykjavik Simiz 531 7100, Bréfsimi: 551 1444

netfang: visindasidane fndi@vsn.str.is

Reykjavik 15. jandar 2013
Tilv.: VSNb2008100028/03.7

Efiti: 08-144-V1 SSRI lyfjanotkun 4 medgingu og ahrit' 4 feedingaritkomur: Norran
samvinnurannsékn. {e. SSRI's and adverse Effects on Off-Spring: A Nordic Collaborative
Study).

A fundi sinum 15.01.2013 fjalladi Visindasidanefnd um umsékn pina dags. 14.12.2012, vegna
vidbétar vid ofangreinda rannsdknardzetiun. I bréfi pinu segir:

"...0ska hérmed eftir um leyfi fyrir ad framlengja rannsdknartimabilio og vinnslu gagna vegna
rannséknarinnar SSRI lyfianotkun & medgongu og dhrif d feedingarvtkomur: Norrean
samvinnurannsokn (e. SSRIs and Adverse Effects on Offspring: 4 Nordic Collaborative Stucly) it
darid 2012. Hinn 13. janiiar 2009 veitti Visindasidanefnd leyfi til rannséknarinnar (Tilv:
VENb2008100028/03.7) sem byggdi d fyrirliggiandi gignum um barnshafandi konur d fslandi &
drumum 2003 1il 2007 1ir Fedingaskrd, Lyfiagagnagrunni, Dénarmeinaskrd og Vistunarkrdar
heilbrigdisstofnana (1999-2007). Bérn ofantaldra kvenna feedd & pessu drabili voru einnig hluti af
rannsokn og var upplysingum um hvert peirra fylgt eftir i eitt dr eftir feedingu. Pegar hafa verid
wnnar tver visindagreinar tir pessu verkefni:

1. Selective Serotonin Reuptake Inhibitors during pregnancy and risk of stillbirth and infeant
mortality,
Stephansson O, Kieler H, Haglund B, Artama M, Engeland A, Furu K, Gissler M, Norgaard
M, Nielsen RB, Zoéga H, Valdimarsddttir U.
Accepted, JAMA (in November 2012).

2. Selective serotonin reupiake inhibitors during pregnancy and risk of persisteny pulmonary
hypertension in the newborn: population based cohort study from the five Nordic countries.
Kieler H, Artama M, Engeland A, Ericsson O, Furu K, Gissler M. Nielsen RB, Nergaard M,
Stephansson O, Valdimarsdottir U, Zoega H, Haglund B,

BMJ. 2012 Jan 12;344:d8012. doi: 10.1136/bwj.d8012. (sjd medfylgjandi)

Rannscknarsemstarfid byggdi d gignum vir ogrundudum lyflagagnagrimmm og yfir 1,6 milljon
fwdinga & Nordurlondunum. Telja md vist ad hvergi [ heimimum megi finna sambeerilegt teekifwri til
ad kanna sjaldgeefar lyfjasitkonmur med pessun heetti. Rannsakendur mi hafa hug & dfiramhaldandi
rannsSknum sem neer yfir timabilid 2003-2012 { tengslum vid petta verkefini par sem vanskopun
barna verdur m.a. hifo sem utkoma.
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Adrar Nordurlandapjédir hafa mi s6it wm leyfi hid videigandi stofumum um ad framlengja
rannsokntimabilio 1t drid 2012. Sem abyrgdarmadur firir Islands honed dsker undirritud pi
hérmed efliv sampykici Visindasidanefndar il sliks hins sama. Myndi petta fela § sér endhrtelna
samkeyrsly istenskra gagna wr fyrrgreindum skrém firir 611 rannséknarcrin 2003-2012. Samiceyrsia
@iti $ér stad eftir sem ddur 6 Embei lemdieeknis. Abyredcrmadur myndi [ kjélfarid senda samiengd
og med iy dpersonugreinanieg &Ogn til Svipjcdear fiwir gagnavinnshy,

1 ljdsi einstaks efnivids og mikillar vinnu sem Sem d sér stad vegna samkeyrsiu Sskar undivritud
Iafnframt eftir leyfi Visindasioanefndar 1l ad myta islensku gognin sérstaklega til ad lysa SSRT
Bffanotkun barnshafend; venna & Islandi. Betta hefur ekki verid gert déur en myndli dn efa leida qf
sér mikilvega pekkingu hér innanlands (s medfvlgiandi rannscknardeetlun)., Yroi pessi
undivrannsékn framiveemd i Midstid i oheilsuvisindum vig Hskdla Islands med somu mmlendum
samstarfsaditum (Dr. Helga Zoéga lektor { lidheilsivisindum vid Leeknadeild Heskéla Isiands og
Ragnheidi I, Biarnadottur, feedinga- og kvensjikdémaleknir, G Kvenng- 0g barnasvidi, Kvennadeild,
Landspitala, wmsjonarmadur Feedingaskrdr), auk 1-2 meistaranema i Woheilsuvisingdum,

Visindasidanefnd hefur farig yiir bréf pitt og gerir ekkj athugasemdir vid tilgreindar breytingar.
Vidbot nr, 1 dsamt tylgigéignum vig ofangreinda rannsékn, er endanlega sampykkt af
Visindasidanefnd.

Aréttad er a3 abyrgdarmanni ber ad [4ta stofhanir, sem adur hafa veitt leyfi vegna framkvemdar
rannsSknarinnar, vita af ofan greindri breytingu 4 rannséknaraatluninni.

Med kvedju,
E£h. Visindasidanefndar,

Gt /)

Gisli Ragnarsson, va aformadur
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