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ORIGINAL ARTICLE

Drug use during early pregnancy: Cross-sectional analysis from the
Childbirth and Health Study in Primary Care in Iceland
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Abstract

Objective. To analyse drug use in early pregnancy with special focus on socio-demographic factors associated with psycho-
tropic and analgesic drug use. Design. Cross-sectional study. Setring and subjects. A total of 1765 women were invited via
their local health care centres, and 1111 participated at 11-16 weeks of pregnancy by filling out a postal questionnaire
concerning socio-demographic and obstetric background, stressful life events, and drug use. Main outcome measures. Drug
use prior to and early on in pregnancy, socio-demographic factors, smoking, and adverse life events were investigated. Drug
categories screened for were psychotropics (collective term for antidepressants, relaxants, and sleep medication), analgesics,
hormones, nicotine, vitamins/minerals, and homeopathic medicine. Results. Drug use from the aforementioned drug cat-
egories, excluding vitamins/minerals and homeopathic medicine, was reduced by 18% during early pregnancy, compared
with six months prior to conception (49% vs. 60%). Psychotropic drug use during early pregnancy was associated with
elementary maternal education (p <0.5), being unemployed (p <0.001), being single/divorced/separated (p <0.01), smok-
ing prior to or during pregnancy (p<0.01), forced to change job/move house (p<0.001), and psychotropic drug use six
months prior to pregnancy (p<0.001). No items on the stressful life events scale were associated with increased analgesic
use, which increased only with multiparity. Conclusions. Use of analgesics and psychotropic drugs seems common in preg-
nancy. Our results indicate that lack of a support network, stressful life events, and lower status in society may predispose
women to more drug use. GPs and midwives responsible for maternity care could take this into account when evaluating
risk and gain for women and foetuses in the primary care setting.
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Introduction . . .
studies or large retrospective cohort studies [7].

Drug use during pregnancy is common [1].The inci-
dence of prescribed drugs ranges from 40% to 93%
[2,3] in economically developed countries, some of
the range explained by exclusion or respectively
inclusion of vitamins. Over-the-counter self-medica-
tion is reduced, while prescribed drug use rises [4],
with the majority of women taking more than one
drug [3,5]. For ethical reasons all pregnant women
are excluded from clinical drug trials [6]. Instead,
evaluation of drug safety relies on observational

According to a study by Andrade et al., “approxi-
mately one half of all pregnant women are prescribed
drugs for which there is no evidence of safety during
pregnancy in humans, or for which there is evidence
of foetal risk in animals or humans” [5], and some
drugs are deemed safe on the Internet even though
their effect is unknown [8]. Previous studies have
shown that increased maternal age, reported health
problems [2], being single [9], multiparity [10],
smoking at the time of delivery [10], and high [2]
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Pregnant women are usually excluded from
drug trials for ethical reasons.
This study showed that:

e Almost half of the women were taking at
least one drug during early pregnancy,
excluding vitamins/minerals and homeo-
pathic medicine.

o Significantly fewer women used drugs
during early pregnancy, and those who
did used drugs from fewer drug categories
than compared with six months prior to
pregnancy.

e Drug use during early pregnancy had the
strongest correlation with drug use six
months prior to pregnancy.

e Drug use during early pregnancy was
associated with adverse life events and
lower social position.

and low [9] maternal educational levels are among
socio-demographic and lifestyle factors influencing
and increasing drug use during pregnancy. The use
of drugs can be required for either pregnancy-related
conditions or conditions unrelated to pregnancy [1],
but overuse should be avoided. Prescribed antide-
pressants, hypnotics, and sedatives have been reported
in Sweden for around 3% of women in the first tri-
mester and prescribed analgesics (NSAIDs, analge-
sics, and opioids) for around 4% [11].

About 5000 women give birth per year in Iceland
(http://www.statice.is). Primary health care centres
(PHCs) all include maternity and well-baby care,
and are staffed by general practitioners (GPs), mid-
wives, nurses, and other ancillary staff, including
obstetricians at larger PHCs. Maternity care for
uncomplicated pregnancies is provided in PHCs
[12], and close collaboration with the nearest obstet-
ric unit is universal where the majority of deliveries
take place [13,14]. Of Iceland’s total population of
320 000, most people live in urban areas, with 70%
residing in or near the capital city of Reykjavik.

In Iceland, the prevalence of drug use during
pregnancy is unknown. This study, set in primary
maternity care, aims to study the frequency of drug
use in early pregnancy and the association with socio-
demographic variables. Special focus is placed on
analgesic and psychotropic (the collective term for
antidepressants, relaxants, and sleep medication)
drug use.

Material and methods

The Icelandic “Childbirth and Health” (C&H) study,
which was designed and carried out as a cohort study

with a longitudinal follow-up in three separate phases,
has been described in detail elsewhere [13,14]. Its
design and questionnaires were based on a similar
study carried out in Sweden in 1999-2000 [15].

This study was based on cross-sectional data
from phase I of the C&H study, which took place
during early pregnancy at 11 to 16 weeks. A request
to participate and a personal introduction were
sent to 26 participating health care centres out of
the total 45 centres nationwide, of which 13 were
in a rural and 13 in an urban setting. The number
of pregnant women attending for their first mater-
nity care visit, during a 12-month period from
February 2009 to March 2010, at their local health
care centres was estimated to be around 3000. Our
intension was to reach around 1500 participants
from that group. The inclusion criteria were flu-
ency in Icelandic, receiving maternity care in a pri-
mary care setting, and being 18 years of age or
older. We used the consecutive convenient invita-
tion method, stratified for urban-—rural participa-
tion, according to the ratio 70:30. Midwives
introduced the study both orally and in writing.
After obtaining informed consent the researchers
were sent relevant information for each participant.
Questionnaires, including a correspondence enve-
lope, were sent to 1765 women altogether and one
letter of reminder three weeks later. Of these, 1117
women responded in phase I, but six later with-
drew their consent, which gave a total of 1111
women (63% of those initially invited).

The questionnaires included a wide range of
questions on socio-demographic and obstetric back-
ground, social support, perceived health, and drug
use. Instrument screening for depression and stress-
ful life events, using the Edinburgh Depression
Scale (EDS), and Stressful Life Events scale (SLE),
included serious illness of a family member, serious
concerns about a family member or death, divorce,
or separation, whether the subject had been forced to
move house or change jobs, been made redundant,
had feelings of insecurity at work, serious financial
problems, or been legally prosecuted. One item was
added to the original instrument: serious personal
illness or accident [16] in SLE. All scales have been
translated, re-translated, and evaluated [13]. Each
item of the SLE was processed separately in correla-
tion to overall drug use and use of psychotropics and
analgesics. Depressive symptoms were evaluated
using the EDS, a ten-item self-report scale, devel-
oped and validated by Cox et al. [17]. Different cut-
off scores have been used to categorize depressive
symptoms, thus indicating depressive disorder.
During pregnancy the cut-off was set at an EDS score
of 15, as recommended by Murray and Cox (1990),
with 100% sensitivity and 96% specificity [18-20].



Eight drug categories, including sleep medica-
tions, antidepressants, relaxants, analgesics, hor-
mones, nicotine, vitamins/minerals, and homeopathic
medicines, were screened for in the questionnaire in
early pregnancy and six months prior and these ques-
tions were modelled after the Swedish “KUB” study
[15]. Possible answers were: seldom, weekly, or daily
where the women could mark appropriately from
which of the eight drug categories they were cur-
rently taking drugs. Vitamins/minerals and homeo-
pathic medicine were excluded in most analyses
except for overall drug use and in the descriptive
statistics given in Table II.

Written consent was obtained from the head of
staff at each health care centre, and the study was
approved by the Icelandic Bioethical Committee
(VSNb2008010023/03-1) and the Data Protection
Authority (S3695/2008 LSL/-).

Statistical methods

Descriptive data are presented as mean values and
percentages. Statistical significance was deemed to
be at a p-value of 0.05 or less, with a two-sided sig-
nificance test. A Pearson’s chi-squared test was used
to assess significance between groups. A logistic
regression analysis was undertaken to investigate the
association between the use of psychotropic drugs
with age, marital status, working status, education,
and number of pregnancies.

The statistical software package IBM, SPSS (ver-
sion 20) was used for all data analysis.

Results

The 1111 women who participated represented 22%
of the birth population in Iceland in 2009. The
demographic variables of the study group are shown
in Table I. Most of the women are in the age group
25-34 years, were married or cohabiting, had good
education, and 69% lived in the capital area.

Table II indicates the consumption pattern and
answers according to the possible response catego-
ries. At least one drug from the drug categories
screened for was taken by 92% of the women. Vita-
mins and minerals were most widely used by 88%,
and 65% used them on a daily basis as recommended.
After their exclusion the prevalence of drug use was
49%. Analgesic drug use was most prominent (46%),
and collectively the use of psychotropic drugs was a
very distant third (6%). Homeopathic medicine was
second (7%) but consequently excluded from all fur-
ther analyses.

Women were asked to report in the questionnaire
whether they were diagnosed with a chronic disease.
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Table I. Characteristics of participants in the Childbirth
and Health Study 2009.

Participants
n=1111 %

Parity

Primipara 439 40

Multipara 671 60
Age

18-19 18 2

20-24 168 15

25-29 405 36

30-34 328 30

35-39 155 14

>40 37 3
Mean age (yrs) 29.4
Education

Elementary school only 123 11

High school or similar 291 26

Technology or similar Higher 291 26

education <4 years

University > 4 years 404 36
Residence:

Capital area 763 69

Rural area 347 31
Marital status

Married/cohabiting 1032 93

Single 30 3

Other 48 4

Ninety (8%) replied “yes” and listed which disease
they had. Thirty-nine reported having asthma, 13
hypertension, 13 thyroidal disease, six allergies, four
rheumatism, four fibromyalgia, three migraine, two
attention deficit hyperactivity disorder, two epilepsy,
two polycystic ovaries, and two achalasia.

Table III gives a comparison of some factors
associated with drug use during pregnancy, exclud-
ing vitamins/minerals and homeopathic medicine.
Multiparity, employment status, and drug use six
months prior to pregnancy were significantly associ-
ated with increased drug use in all categories. Use
of psychotropic drugs during pregnancy was associ-
ated with elementary maternal education, being
unemployed, being single/divorced/separated, smok-
ing during pregnancy, psychotropic drug use six
months prior to pregnancy, and depressive symp-
toms. A total of 46 women had an EDS score=15
indicating depressive symptoms, and eight of them
(17%) reported psychotropic drug use, whereas 41
woman (4%) out of 1060 took psychotropic drugs
during early pregnancy and had EDS scores below
15. Prior induced abortion or difficulties in conceiv-
ing were not associated with drug use. A logistic
regression analysis using psychotropic drugs as
dependent variable and the variables in Table III as
independent variables showed that working status
(p =0.02) and age (p =0.04) had a significant asso-
ciation with this drug use.
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Table II. Type and consumption pattern of self-reported drug use during early pregnancy.

Total Seldom Weekly Daily
n % (95%CI) n % O5%CI) n % (95% CI) n % (95% CI)
Sleep medication 12 1 (0.5-1.8) 10 1 0.4-15) 0 O 2 0 (—0.17-0.5)
Antidepressants 35 3 (2.2-4.4) 2 0 (-0.1-0.5) O O 33 3 (2.1-4.2)
Relaxants 9 1 (03-104) 5 1 (0.1-0.9) 0 O 4 0 (0.0-0.8)
Analgesics 496 46 (43-49) 481 45 (42-48) 14 1 (0.6-1.9) 1 0 (—0.1-0.3)
Hormones 29 3 (1.8-3.8) 5 1 (0.1-0.9) 0 0 24 2 (1.4-3.2)
Nicotine 18 2 (0925 10 1 (04-15 2 0 (-0.1-05 6 1 0.1-1.0)
Vitamins/minerals 959 88 (86-90) 164 15 (13-17) 81 7 (6-9) 714 65 (62-68)
Homeopathic/remedies 68 7 (65-71) 43 4 (3-5) 9 1 (0.3-1.4) 16 2 (0.8-2.3)
Psychotropics! 56 6 4-7) 17 2 (0.8-2.4) 0 O 39 4 (2.5-4.8)

Note: !Sleep medication, antidepressants, and relaxants together.

Table IV shows the analysis of associations
between SLE and drug use during pregnancy.
Psychotropic drug use was associated with separa-
tion or divorce, being forced to change jobs or move
house p<0.001, not shown in table), or having
serious financial problems. No items in the SLE
scale were associated with increased analgesic use.

Furthermore, women who had been made redun-
dant had more overall drug use during early preg-
nancy (p<0.029, not shown in table). Six months
prior to pregnancy 60% of the women included in
this study took at least one drug from the aforemen-
tioned categories, with the exclusion of vitamins,
minerals, and homeopathic medicines (Figure 1), of

Table III. Analysis of variables that might influence drug use during early pregnancy: overall, psychotropics, and analgesics.!

Drugs? Psychotropics Analgesics
N n % p n % p n % P
1111 541 49 56 5 496 46
Primipara 439 192 44 20 5 174 40
Multipara 671 349 52 0.013 29 4 0.844 320 48 0.009
Age 0.75 0.189 0.418
18-19 18 6 33 2 11 4 22
20-24 168 81 48 7 14 76 45
25-29 405 202 50 15 4 190 47
30-34 328 155 47 11 3 144 44
35-39 155 77 50 12 8 67 43
=40 37 18 54 2 5 15 41
Marital status
Single 79 39 49 0.901 7 9 0.046 33 42 0.594
Married/cohabiting 1032 502 49 42 4 463 45
Education
Elementary school 123 62 50 0.687 10 8 0.034 53 43 0.715
College/university 986 478 49 39 4 442 49
Employment status 0.024 0.001 0.042
Employed 819 386 47 28 3 357 44
Unemployed 72 44 61 10 20 38 53
Student 151 68 45 8 5 60 40
Housewife 26 16 61 2 4 15 58
Other 43 27 63 1 2 26 61
Smoking during pregnancy
Yes 53 33 62 0.043 7 13 0.001 25 47 0.705
No 1058 508 48 46 4 471 45
Drug use six months prior to pregnancy
Yes 869 490 56 <0.001 48 6 0.001 449 52 <0.001
No 238 49 21 1 0 45 19
Depressive symptoms?
Yes 46 29 63 0.045 8 17 0.001 26 57 0.093
No 1060 508 48 41 4 466 44

Notes: !Vitamins/minerals and homeopathic medicine were excluded. ?Including over-the-counter drugs, excludes vitamins, minerals,
homeopathic medicine, and remedies. >Edinburgh Depression Scale score = 15.
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Table IV. Stressful life events and association with drug use during pregnancy.!- .

Drugs? Psychotropics Analgesics
N n % p n % p n % p

Serious personal accident/illness

Yes 19 17 74 0.065 2 11 0.348 11 58 0.307

No 960 459 48 40 4 421 44
Serious concerns about a family member

Yes 402 191 48 0537 25 6 0.058 174 43 0.376

No 534 256 48 16 3 233 44
Divorce or separation

Yes 22 9 41 0.690 4 18 0.004 7 31 0.455

No 714 352 49 26 4 323 45
Forced to change job

Yes 65 33 51 0858 5 8 0.011 29 45 0.530

No 961 469 49 35 4 435 45
Feelings of insecurity at work

Yes 236 122 52 0569 9 4 0.871 117 50 0.208

No 812 388 48 37 5 350 43
Serious financial problems

Yes 128 70 55 0.067 11 9 0.009 62 48 0.181

No 924 436 47 33 4 402 44

Notes: 'If event took place more than one year ago, no effect on drug use was observed. ?Including over-
the-counter drugs, excludes vitamins, minerals, homeopathic medicine, and remedies.

whom 10% took items from more than one drug
category. With the same exclusion, 49% of the women
were taking at least one drug during early pregnancy
from these drug categories, around 5% of them from
more than one drug category. This represents an
18% total reduction of overall drug use from these
categories compared with six months earlier, which
has a statistical significance of p<<0.001.

Discussion

The C&H study is the most comprehensive study on
pregnancy and maternity care carried out in a PHC
setting in Iceland. Almost half of the women report
using some drug during early pregnancy, excluding

600

558

500 490

B Six months prior to
pregnancy

IS
1=}
S

B During pregnancy

Number of women

Number of drug categories

Figure 1. Number of women taking drugs from one, two, three,
and four drug categories (excluding vitamins/minerals and
homeopathic medicine) six months prior to and at 11-16 weeks
of gestation.

vitamins and minerals, despite a reduction of nearly
one-fifth compared with six months before. Most of
the reported drug use is occasional analgesic use and
factors influencing drug use in our results were sim-
ilar to those in existing literature [2,9,10]. Drug use
six months prior to pregnancy was significantly cor-
related with overall drug use and even psychotropic
and analgesic drug use. Increased drug use was seen
with multiparity as well as in the face of adverse
events, such as being made redundant and having a
serious financial crisis. Being single, unemployed,
smoking prior to and during pregnancy, and low
level of education increase the consumption of psy-
chotropic drugs. Of these, the rate of antidepressant
drug use at some point in pregnancy doubled between
1999 and 2003 [21]. The prevalence of psychotropic
drug use in the study cohort is double what was
reported in the Swedish study by Stephanson et al.
[11], but the prevalence of anti-depressive drugs is
similar in both countries in early pregnancy. This
assertion assumes that the reported use of antide-
pressants in the study cohort is SSRIs only, whereas
tricyclic antidepressants and monoamine oxidase
inhibitors are uncommon in contemporary practice
[22]. Looking at the EDS scores over 15, indicative
of a major depressive episode [22], one-fifth of
the women with a clinically significant score were
receiving psychotropic drugs and were subsequently
undertreated. However, as we did not have further
information on treatment alternatives, it might be
that they received non-pharmacological treatment
for depression. All but one woman in the study
cohort reported continuing use of psychotropic drugs
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in early pregnancy as compared with six months
prior. Analgesic drug use is high, with almost half of
the women using them occasionally, but this includes
both over-the-counter and prescribed drug use. It is
worth mentioning that all drugs containing codeine
were only available on prescription at the time of the
study. It is difficult to evaluate the exact exposure,
risk, or gain of analgesic use described as seldom
during early pregnancy, which is the most prevalent
drug use in the study cohort although a recent
Norwegian study has indicated that paracetamol
might have an adverse effect on neurological devel-
opment, irrelevant of in which trimester exposure
took place [30]. For comparison one-tenth of women
use prescribed analgesics in Sweden [11]. Most of
the analgesic drug use reported here is considered to
be over-the-counter. No correction was made for the
sporadic use of paracetamol for the influenza period
whereas the women in this study were included from
February 2009 till March 2010 at a fairly even rate.
All were asked for current drug use during the time
of inclusion so this would include sporadic use for
influenza; however, the women were not asked why
they were taking current drugs. Despite this, spo-
radic use of paracetamol cannot account for nearly
every other woman using analgesics during early
pregnancy and previous studies have shown that
occasional drug use tends to be underreported, while
agreement is high for drugs used for chronic condi-
tions [11].

The main strength of this study is the large sam-
ple of pregnant women who took part in the first
phase, or approximately 22% of all pregnant women
in Iceland. The participants are considered to be rep-
resentative of the national population, with the pos-
sible exception of education, indicating that our
participants possibly had a higher level of education
than average [13,14]. Furthermore, the question-
naires, which are modelled after the Swedish “Expe-
rience of Pregnancy and Delivery” study, have been
well evaluated and standardized [13,15].

The main limitation of this study was the self-
reported information gathered on drug use during
early pregnancy, which was not confirmed by pre-
scription data from the medical records. Selection
bias as well as response bias must also be taken into
consideration. Although we used the convenience
sampling method we do consider selective bias to be
unlikely because the invited women who were asked
to answer the questionnaires on their general health,
experience, and attitude towards their pregnancy
were healthy pregnant women. The study had thus
no focus on specific diseases or matters that could
be easily selected out. A possible response bias could,
however, exist, as those who answered the question-
naires were possibly more motivated to do so, com-

pared with those who were willing to participate at
first invitation but did not return the questionnaire.
Although response bias could be related to the ques-
tions raised, we do not believe the questions regard-
ing drug use to be provocative or sensitive. The
questions in the questionnaire regarding drug use
were general in wording; specific drug names and
doses were not used, and the possible answers were
seldom, every week, and daily, which greatly limits
information on exposure and dosing. No distinction
was made between over-the-counter and prescription
drugs in any drug category, which in turn might
explain the relatively high incidence of drug use dur-
ing pregnancy as analgesics taken seldom are by far
the largest variable. Common drugs used during
pregnancy such as antibiotics were not included
[4,9,23], nor any of the known or suspected terato-
genic drugs. Women needing these drugs during early
pregnancy would receive maternity care from a spe-
cialist clinic [12] rather than a PHC. The threshold
for taking drugs during conception and the first
weeks of gestation seems low, even though the risk
of adverse outcome for the foetus is somewhat
unknown [24]. Socially unacceptable or embarrass-
ing behaviour tends to go underreported [7], such as
using sleep medication and relaxants during preg-
nancy.

The quality of care, organisation, and tasks in
general practice in Iceland are similar to practices in
the other Nordic countries [25,26]. This includes
good continuity of care in general [27], as well as an
awareness of shared decision-making [28] and focus-
ing on methods to maintain a healthy lifestyle in
order to minimize drug use [29].This platform, how-
ever, gives GPs a unique position to identify women
at risk, scrutinize earlier drug use, and make appro-
priate plans for further drug use during their preg-
nancies. This could even include occasional analgesic
use whereas a recent Norwegian study has indicated
that paracetamol during pregnancy was associated
with adverse psychomotor, behavioural, and tem-
peramental outcomes for the child [30]. Stressful life
events, especially those regarding women’s financial
and personal situation, seem to be precipitating fac-
tors for drug use during early pregnancy and should
be checked on by maternity personnel for timely
interventions. Furthermore, detailed studies focusing
primarily on drug use during pregnancy are needed
in the primary care setting.
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