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Abstract Background Drug use in pregnancy is often rea-

son of concern for mothers and their physicians. However,

only few studies investigated predictors of drug use in preg-

nancy. Objectives To examine maternal characteristics as

predictors of medication use in the 6 months before preg-

nancy and during the first 6 months of pregnancy. To examine

whether prescription and over-the-counter (OTC) medication

use in the 6 months before pregnancy had an impact on

medication use in pregnancy. Setting Six maternity care units

and five community pharmacies. Method Data were collected

using a specially designed self-reported questionnaire during

the period March 2009–March 2010. Logistic regression was

used to identify factors associated with medication use. Main

outcome measure Adjusted odds ratios (aOR) and 95 %

confidence intervals (CI) were used as association measures.

Results A total of 236 women were included in the analysis.

After controlling for maternal characteristics, parity of more

than one was associated with lower prescription medication

use in pregnancy (aOR 0.46; 95 % CI 0.22–0.93), higher

household income with higher OTC medication use before

pregnancy (aOR 3.13; 95 % CI 1.22–8.00), and miscarriage

with higher C and D Food and Drug Administration (FDA)

risk category medication use in pregnancy (aOR 3.65; 95 %

CI 1.30–10.25). Prescription medication use before preg-

nancy was associated with higher prescription medication use

in pregnancy (aOR 2.49; 95 % CI 1.12–5.52), OTC medica-

tion use before pregnancy with higher OTC medication use in

pregnancy (aOR 35.95; 95 % CI 7.95–162.49), and C and D

FDA risk category medication use before pregnancy with the

same category medication use in pregnancy (aOR 3.54; 95 %

CI 1.23–10.17). Conclusion Different maternal characteris-

tics were shown as predictors of medication use before and

during pregnancy. However, medication use before preg-

nancy was shown as the most important predicting factor for

the medication use in pregnancy.
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Impact of findings on practice

• Health care personnel should be aware of the impact of

obstetric history and prior medication use on medica-

tion use in pregnancy.

• Potentially harmful medications used before pregnancy

should, sometimes, be avoided or substituted with med-

ications with lower fetal risk.

• Preconception counseling of women who need phar-

macotherapeutic treatment may lead to a safer use of

prescribed and OTC medications during pregnancy.
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Introduction

Pregnancy is a unique period in the life of a woman

when most women become highly motivated to avoid

unhealthy substances to protect their unborn child from

harm. This is, however, also time when illnesses and

discomforts may occur—sometimes requiring pharma-

cological treatment. Studies have shown that three to

nine out of ten pregnant women use prescribed medica-

tions [1]. Despite the fact that over-the-counter (OTC)

medications use in pregnancy was less studied, reports

showed that two to nine out of ten pregnant women used

OTC medications [2, 3]. The majority of these medica-

tion usage studies have been conducted in the West-

European countries, and North-America, and less is

known about the East-European countries and the rest of

the world.

In addition to wide variations in medication use during

pregnancy across different countries, different maternal

characteristics also may influence medication use during

pregnancy. However, results from previous studies exam-

ining the impact of maternal characteristics on the use of

medications during pregnancy are inconsistent. Some

studies have identified wide range of factors related to

medication use during pregnancy as follows: a high level of

education, smoking, higher age and being single [4–6]. In

contrast, other studies did not find any association between

medication use during pregnancy and maternal socio-

demographic and life-style characteristics [7–9]. Most of

these studies investigated associations between prescription

medication use and maternal characteristics, while OTC

medications were not included in the analyses. OTC

medications were usually used and selected by pregnant

women in self-medication process, and their use was not

controlled by physician. Accordingly, OTC medication

use could be highly impacted by maternal characteristics. It

would be clinically useful to determine potential predic-

tors of both, prescription and OTC medication use in

pregnancy.

Aim of the study

Due to insufficient and inconsistent data regarding pre-

dictors of medication use during pregnancy and a lack of

data for Serbia, the main aim of this study was to examine

maternal socio-economic and health characteristics as

predictors of medication use (prescription and OTC) in

6 months before pregnancy and during the first 6 months

of pregnancy. The aim was also to examine whether

prescription and OTC medication use in the 6 months

before pregnancy had an impact on medication use in

pregnancy.

Methods

Study design and data collection

Broad study among pregnant women in Serbia was per-

formed during the period March 2009–March 2010. In

total, six maternity care units (Central region: 3, Western

region: 2 and Northern region: 1) and five community

pharmacies (Central region: 3, Western region: 1 and

Northern region: 1) participated in the study. Maternity

care units and pharmacies enrolled covered 185117 female

inhabitants of reproductive age (15–49 years old), equiv-

alent to approximately 10 % of the Serbian female inhab-

itants of reproductive age [10].

A sample for this study was extracted from a total of 750

participants who accepted to participate in a broad study.

Exclusion criterion was pregnancy less than 6 months since

we have aimed to analyze predictors of drug use in the

6 months before pregnancy and during the first 6 months of

pregnancy (218 women excluded). Other exclusion crite-

rion was missing data regarding socio-economic, and

health related characteristics, or medication use (230

women excluded). As we aimed to analyze predictors of

medication use separately for prescription and OTC med-

ications, participants who used both prescription and OTC

medications were excluded (17 women). Although they

had accepted to participate, forty-nine women returned

empty questionnaires. Finally, there were 236 women with

complete data in the study cohort. Participation in the study

was voluntary, anonymous and confidential. After filling up

the questionnaire, each woman had to give it back to nurse

or pharmacist. The main researcher collected all ques-

tionnaires from all maternity care units and pharmacies.

A specially designed self-reported questionnaire was used

as data source. Questionnaires were distributed by trained

nurses and pharmacists. Questions about age and parity were

in the form of open-ended questions. Multiple-choice ques-

tions were used in data collection regarding education (pri-

mary school (8 years), high school (11–12 years), graduate

studies (15–18 years), postgraduate studies (19–23 years)) as

well as household income per family member (\50/50–99/

100–149/150–299/300–449/450–700/[700 EUR). Women’s

health status regarding chronic disease such as asthma, dia-

betes mellitus, hypothyreosis, hypertension, heart diseases or

any other chronic diseases, was inquired about and partici-

pants needed to mark diseases which they had been diagnosed

with. There was an open-ended question regarding the pres-

ence of any other disease. Data regarding any eventual pre-

vious prenatal deaths [induced abortion and miscarriage (yes/

no)] were also collected.

Participants were asked to write down names of medi-

cations which they had used 6 months before or during

pregnancy for treatment of anxiety/depression, pain,
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hypertension, nausea and vomiting, cold and cough, or any

other medication. They also had to mark the trimester when

medication was used. The usage of at least one dose of

medication was considered as a woman was exposed to

particular medication.

National formularies were used for medication classifi-

cation regarding its prescription and OTC status [11]. The

Food and Drug Administration (FDA) pregnancy risk

classification system was used for medication classification

according to the risk to a fetus [12, 13].

Variables

Dependent variables were: (1) prescription medication use,

(2) OTC medication use and (3) C/D FDA risk category

medication use. The variables were coded ‘‘yes’’ or ‘‘no’’

(reference category).

The C/D FDA risk category medications included pre-

scription and OTC medications which belonged to C or D

FDA risk categories. If one OTC medication consisted of

several active substances, the highest risk category of

substances was considered as the risk category of that

medication. X category medications were not included in

our analysis as no women used category X medication

during pregnancy.

The following independent variables were considered as

potential predictors of receiving at least one prescription,

OTC or C/D FDA risk category medication:

• socio-economic characteristics: age (\25 (reference

category)/25–29/C30 years), education (B12 (reference

category)/[12 years), household income per family

capita (B300 (reference category)/[300 EUR), parity

(1 (reference category)/C2)

• health related characteristics: presence of chronic

diseases (no (reference category)/yes), previous prena-

tal death (no (reference category)/induced abortion/

miscarriage)

• medication use in the 6 months before pregnancy classi-

fied as: (1) prescription, (2) OTC and (3) C/D FDA risk

category medication use in the period of the 6 months

before pregnancy [yes/no (reference category)]; these

categories of independent variables were used only in

analysis which investigated medication use in pregnancy.

Statistical analysis

A McNemar’s test was performed to assess differences in

prescription, OTC and C/D FDA risk category medication

use before and during pregnancy.

A univariate analysis was used to analyze univariate

associations between potential explanatory variables and

prescription, OTC and C/D FDA risk category medication

use before and during pregnancy. Crude odds ratio with

95 % confidence interval was used to explain the associa-

tion of explanatory variable and a medication use.

Variables found to be associated with medication use in

the univariate analysis, or shown in the literature to be

associated with medication use, were included in multi-

variate logistic regression models (age, education, house-

hold income per family capita, parity, chronic disease,

previous prenatal death and prescription medication use

6 months before pregnancy) [4, 8, 14, 15]. The impact of

variables on medication use was estimated as an adjusted

odds ratio (aOR) with 95 % confidence interval (CI).

Statistical significance in all analysis was deemed likely

if computed probability value was \0.05.

Data analysis was performed using Statistical Package

for Social Science (SPSS) software (SPSS 18.0 for Win-

dows, SPSS Inc., Chicago, IL, USA).

Results

The mean age of the cohort was 27.8 ± 5.3 years (range

16–44 years). Socio-economic and health characteristics of

pregnant women according to medication use are shown in

Table 1. A total of 7.2 % of women reported chronic dis-

eases, most commonly asthma (1.7 %), diabetes mellitus

(1.7 %) and hypertension (1.3 %).

There was significant increase in prescription and C/D

FDA risk categories medications use comparing periods

before and during pregnancy, 14.8 versus 26.3 %, and 8.5

versus 18.2 %, respectively, and significant decrease in

OTC medications use, 11.9 versus 6.4 %, p \ 0.05.

Maternal characteristics associated with prescription

medication use

The univariate analysis showed significant association

between maternal age and prescription medication use

both, before and during pregnancy. Women older than

25 years of age were more likely to use at least one pre-

scription medication before their pregnancy as compared

with women younger than 25 years. Similarly, women

older than 29 were more likely to use at least one pre-

scription medication in pregnancy compared to women

younger than 25. Highly educated pregnant women and

women who used at least one prescription medication

before pregnancy were more likely to use at least one

prescription medication in pregnancy (Table 2).

Univariate associations disappeared after multivariate

analyses were performed regarding medication use before

pregnancy. This analysis showed that a higher parity and

prescription medication use before pregnancy were the only

factors significantly associated with prescription medication
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use in pregnancy. Women, with parity higher than one, were

less likely to use prescription medication in the first

6 months of pregnancy (aOR 0.46; 95 % CI 0.22–0.93).

Women who used at least one prescription medication

before pregnancy were more likely to use prescription

medication in pregnancy (aOR 2.49; 95 % CI 1.12–5.52)

(Table 2).

Maternal characteristics associated with OTC

medication use

The univariate analysis revealed no significant associations

between maternal characteristics and OTC medication use

before pregnancy. In contrast, the same analysis showed

that OTC medication use in pregnancy was associated with

the parity and OTC medication use before pregnancy, but

these associations were not confirmed in the multivariate

analysis (Table 3).

The multivariate analysis revealed that women who had

household income per family capita above 300 EUR were

more likely to use OTC medications before pregnancy,

aOR 3.13; 95 % CI 1.22–8.00. The only factor significantly

associated with OTC medication use during the first

6 months of pregnancy in a multivariate analysis was OTC

medication use before pregnancy (aOR 35.95; 95 % CI

7.95–162.49) (Table 3).

Maternal characteristics associated with a C/D FDA

risk categories medication use

The univariate analysis revealed no significant associations

between maternal characteristics and C/D FDA risk cate-

gories medication use before pregnancy. In contrast, the

same analysis showed that highly educated women, women

who had miscarriage or who used C/D FDA risk categories

medications before pregnancy were more likely to use C/D

Table 1 Medication use according to women’s characteristics, n (% of users in each category)

Total

n, (%)

Rx medication use OTC medication use C/Da medication use

SMBP FSMP SMBP FSMP SMBP FSMP

Total 236 (100) 35 (14.8)* 62 (26.3)* 28 (11.9)* 15 (6.4)* 20 (8.5)* 43 (18.2)*

Age (years)

\25 65 (27.5) 5 (7.7) 14 (21.5) 11 (16.9) 4 (6.2) 7 (10.8) 10 (15.4)

25–29 84 (35.6) 15 (17.9) 18 (29.0) 9 (10.7) 3 (3.6) 6 (7.1) 14 (16.7)

C30 87 (36.9) 15 (17.2) 30 (34.5) 8 (9.2) 8 (9.2) 7(8.0) 19 (21.8)

Resident area

Central 84 (35.6) 17 (20.2) 23 (27.4) 10 (11.9) 4 (4.8) 7 (8.3) 17 (20.2)

Northern 65 (27.5) 7 (10.8) 11 (16.9) 10 (15.4) 9 (13.8) 5 (7.7) 8 (12.3)

Western 87 (36.9) 11 (12.6) 28 (32.2) 8 (9.2) 2 (2.3) 8 (9.2) 18 (20.7)

Education (years)

B12 163 (69.1) 22 (13.5) 35 (21.5) 19 (11.7) 10 (6.1) 15 (9.2) 23 (14.1)

[12 73 (30.9) 13 (17.8) 27 (37.0) 9 (12.3) 5 (6.8) 5 (6.8) 20 (27.4)

Household income per family capita (EUR)

B300 173 (73.3) 23 (13.3) 41 (23.7) 16 (9.2) 9 (5.2) 12 (6.9) 28 (16.2)

[300 63 (26.7) 12 (19.0) 21 (33.3) 12 (19.0) 6 (9.5) 8 (12.7) 15 (23.8)

Parity

1 129 (54.7) 18 (14.0) 40 (31.0) 15 (11.6) 5 (3.9) 10 (7.8) 27 (20.9)

C2 107 (45.3) 17 (15.9) 22 (20.6) 13 (12.1) 10 (9.3) 10 (9.3) 16 (15.0)

Chronic disease

No 219 (92.8) 32 (14.6) 59 (26.9) 25 (11.4) 13 (5.9) 17 (7.8) 41 (18.7)

Yes 17 (7.2) 3 (17.6) 3 (17.6) 3 (17.6) 2 (11.8) 3 (17.6) 2 (11.8)

Previous prenatal death

No 185 (78.4) 28 (15.1) 47 (25.4) 23 (12.4) 13 (7.0) 15 (8.1) 30 (16.2)

Induced abortion 28 (11.9) 4 (14.3) 7 (25.0) 4 (14.3) 1 (3.6) 4 (14.3) 5 (17.9)

Miscarriage 23 (9.7) 3 (13.0) 8 (34.8) 1 (4.3) 1 (4.3) 1 (4.3) 8 (34.8)

Rx Prescription, OTC over the counter, SMBP the 6 monthss before pregnancy, FSMP the first 6 months of pregnancy
a C and D FDA pregnancy risk categories (category C: animal studies have shown a risk to a fetus and there are no human studies, or there are no

animal and human studies available; category D: evidence of fetal risk in human studies or benefits of medication may make risk to the fetus

acceptable)
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FDA risk categories medications in the first 6 months of

pregnancy (Table 4).

The multivariate analysis revealed that previous mis-

carriages and C/D FDA risk categories medication use

before pregnancy were significantly associated with C/D

FDA risk categories medications use in pregnancy, aOR

3.65; 95 % CI 1.30–10.25, and aOR 3.54; 95 % CI

1.23–10.17, respectively (Table 4).

Discussion

Many previous studies reported different patterns of medi-

cation use in the period before pregnancy compare to medi-

cation use in pregnancy [16–21]. However, to our knowledge,

previous studies did not explore maternal characteristics

associated with prescription and OTC medication use before

and during pregnancy, neither the impact of medication use

before pregnancy on medication use in pregnancy.

Several maternal socio-economic and life style charac-

teristics have been reported previously as significantly

associated with prescription medication use in pregnancy

(e.g. higher level of education, higher household income,

cohabitation status, place of birth, age) [7, 22]. However,

Nordeng et al. [8] showed that most of associations

between socio-economic and life style factors (age, parity,

marital status, smoking habits, maternal education and

occupation) became insignificant after adjusting for the

presence of chronic disease. Accordingly, Nordeng et al.

[8] concluded that the use of medication is driven by a need

of pharmacological treatment, and not by maternal

characteristics.

After adjusting for women’s socio-economic and health

status in our analysis (age, education, household income,

parity, chronic disease status, previous prenatal death,

prescription medication use before pregnancy), indepen-

dent predictors of prescription medication use in pregnancy

were parity and prescription medication use before pregnancy,

Table 2 Maternal characteristics associated with prescription medication use before and during pregnancy

SMBP FSMP

Crude OR (95 % CI) Adjusted ORa (95 % CI) Crude OR (95 % CI) Adjusted ORb (95 % CI)

Age (years)

\25 1 1 1 1

25–29 2.67 (1.02–7.04)* 2.50 (0.82–7.69) 1.36 (0.68–2.73) 0.86 (0.36–2.05)

C30 3.03 (1.16–8.00)* 2.44 (0.74–8.07) 2.12 (1.07–4.20)* 1.87 (0.76–4.60)

Education (years)

B12 1 1 1 1

[12 1.30 (0.66–2.57) 1.03 (0.44–2.43) 2.04 (1.18–3.54)* 1.56 (0.77–3.22)

Household income per family capita (EUR)

B300 1 1 1 1

[300 1.66 (0.81–3.38) 1.38 (0.60–3.17) 1.53 (0.85–2.76) 1.08 (0.53–2.21)

Parity

1 1 1 1 1

C2 1.18 (0.62–2.22) 1.09 (0.49–2.44) 0.65 (0.38–1.10) 0.46 (0.22–0.93)*

Chronic disease

No 1 1 1 1

Yes 2.11 (0.72–6.23) 1.52 (0.40–5.77) 0.74 (0.24–2.31) 0.60 (0.16–2.25)

Previous prenatal death

No 1 1 1 1

Induced abortion 1.16 (0.45–3.01) 0.78 (0.24–2.57) 1.39 (0.64–3.03) 1.06 (0.39–2.88)

Miscarriage 0.62 (0.18–2.17) 0.77 (0.20–2.90) 1.76 (0.79–3.93) 1.80 (0.67–4.82)

Prescription medication use SMBP

No / / 1 1

Yes / / 2.63 (1.37–5.08)* 2.49 (1.12–5.52)*

SMBP Six monthss before pregnancy, FSMP the first 6 monthss of pregnancy, OR odds ratio, CI confidence interval

* p \ 0.05
a Adjustment was done for age, education, household income per family capita, parity, chronic disease, and previous prenatal death
b Adjustment was done for age, education, household income per family capita, parity, chronic disease, previous prenatal death and prescription

medication use SMBP
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and other maternal characteristics could be considered as

confounders. Such results support the conclusion of Nordeng

et al. since prescription medication use before pregnancy

indicates the need of pharmacological treatment before preg-

nancy which may continue in pregnancy as well. Accordingly,

history of medication use should be carefully examined by

physician during the periconceptual care for woman. Thus,

potentially harmful medications could be avoided or substi-

tuted with medications with lower fetal risk. Moreover, our

results indicate that women who already had an experience of

giving birth are less likely to use medications in pregnancy

possibly because they are more informed and aware of

potential harmful effects.

Few studies have examined factors related to OTC medi-

cation use in pregnancy. Despite of univariate associations

between OTC medication use in pregnancy and the high

education, place of birth and early initiation of prenatal care

which was shown by Bercaw et al. [23], independent

associations between socio-economic factors and OTC

medication use were not found in multivariate modeling.

Rubin et al. [24] found positive association between non-

prescription medication use and multiple illnesses, higher

socio-economic status score and a Caucasian origin, however

control for potential confounders was not performed. Our

results suggested that OTC medication use before pregnancy

significantly impacts OTC medication use in pregnancy.

Regardless of decrease in OTC medication use in pregnancy,

this finding may indicate that women’s habits of OTC med-

ication use change relatively little when becoming pregnant.

Explanations may be related to underlying reason for OTC

use (illness-related) or in the women’s attitudes (‘‘OTC

medications are sold without prescription and must conse-

quently be mild’’). Pregnant women’s attitudes and beliefs

towards OTC medications warrant further investigation.

The fact that income had had an impact on OTC med-

ication use before pregnancy could be explained by the fact

Table 3 Maternal characteristics associated with over-the-counter (OTC) medication use before and during pregnancy

SMBP FSMP

Crude OR (95 % CI) Adjusted ORa (95 % CI) Crude OR (95 % CI) Adjusted ORb (95 % CI)

Age (years)

\25 1 1 1 1

25–29 0.66 (0.27–1.57) 0.40 (0.14–1.17) 0.59 (0.15–2.26) 0.76 (0.09–6.05)

C30 0.56 (0.22–1.40) 0.30 (0.09–1.00)* 1.66 (0.54–25.05) 3.36 (0.46–24.50)

Education (years)

B12 1 1 1 1

[12 1.11 (0.50–2.45) 1.14 (0.41–3.19) 1.12 (0.41–3.06) 0.93 (0.18–4.69)

Household income per family capita (EUR)

B300 1 1 1 1

[300 1.92 (0.89–4.17) 3.13 (1.22–8.00)** 1.97 (0.73–5.30) 1.07 (0.20–5.73)

Parity

1 1 1 1 1

C2 1.07 (0.51–2.22) 1.68 (0.68–4.17) 3.64 (1.27–10.39)** 3.74 (0.83–16.83)

Chronic disease

No 1 1 1 1

Yes 1.61 (0.44–5.89) 1.78 (0.45–7.01) 1.84 (0.39–8.69) 2.23 (0.28–17.69)

Previous prenatal death

No 1 1 1 1

Induced abortion 1.29 (0.46–3.62) 1.36 (0.39–4.72) 0.88 (0.19–4.06) 0.10 (0.01–1.66)

Miscarriage 0.27 (0.04–2.04) 0.35 (0.04–2.83) 1.04 (0.23–4.82) 0.34 (0.03–4.70)

OTC medication use SMBP

No / / 1 1

Yes / / 21.86 (7.75–61.67)** 35.95 (7.95–162.49)**

SMBP The 6 monthss before pregnancy, FSMP the first 6 monthss of pregnancy, OR odds ratio, CI confidence interval

* p = 0.05, ** p \ 0.05
a Adjustment was done for age, education, household income per family capita, parity, chronic disease, and previous prenatal death
b Adjustment was done for age, education, household income per family capita, parity, chronic disease, previous prenatal death and over the

counter medication use SMBP
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that these medications have not been reimbursed in Serbia.

Accordingly, a higher maternal economic status could have

contributed to a higher OTC medication use by women.

Similarly to the prescription medication use, OTC

medication use in the periconceptual period should be

carefully examined and discussed with physician as well.

However, Morgan et al. [25] reported that 14 % of obste-

tricians did not ask pregnant women about OTC medica-

tion use, while more obstetricians (86 %) were likely to ask

women about OTC medication use during obstetric care

visit than during the routine care visit (52 %). Counseling

on an adequate medication use and its harmful potential for

the fetus could be late if women already used harmful

medications during the first weeks of pregnancy. Accord-

ingly, information about potentially harmful medications

should be distributed among women during their whole

reproductive period and discussed during the routine care

visits.

Previous studies from the United States (US), United

Kingdom (UK), and Canada found that 2–4 % and 0.5–3 %

of women used D and X FDA risk categories medications,

respectively, in the first trimester [14, 17, 26, 27]. However,

few studies have shown that the health status of women, e.g.

complications of pregnancy, history of infertility or chronic

health condition, unplanned pregnancy, and multiple preg-

nancy were associated with the use of category D and X

medications [22]. Potentially, socio-economic and life style

predictors of unsafe medications use in pregnancy were the

place of residence, being single, being a smoker, unem-

ployed, or nulliparous [4, 15]. Yang et al. [14] reported that

women who were under 25 years of age, who had a parity of

more than two and were included in a social assistance plan

Table 4 Maternal characteristics associated with C/D FDA risk category medication use before and during pregnancy

SMBP FSMP

Crude OR (95 % CI) Adjusted ORa (95 % CI) Crude OR(95 % CI) Adjusted ORb (95 % CI)

Age (years)

\25 1 1 1 1

25–29 0.96 (0.34–2.71) 0.53 (0.15–1.88) 1.45 (0.65–3.23) 1.03 (0.38–2.75)

C30 1.15 (0.42–3.17) 0.54 (0.14–2.11) 2.07 (0.95–4.51) 1.38 (0.49–3.91)

Education (years)

B12 1 1 1 1

[12 0.70 (0.27–1.82) 0.66 (1.20–2.23) 1.93 (1.05–3.55)* 2.03 (0.91–4.52)

Household income per family capita (EUR)

B300 1 1 1 1

[300 1.53 (0.63–3.75) 3.00 (1.00–8.74)** 1.35 (0.70–2.62) 1.06 (0.48–2.35)

Parity

1 1 1 1 1

C2 1.22 (0.55–2.73) 1.46 (0.51–4.15) 0.83 (0.46–1.51) 0.51 (0.22–1.17)

Chronic disease

No 1 1 1 1

Yes 2.04 (0.55–7.56) 2.88 (0.71–11.62) 0.52 (0.12–2.33) 0.52 (0.11–2.52)

Previous prenatal death

No 1 1 1 1

Induced abortion 2.45 (0.89–6.71) 1.91 (0.52–7.00) 1.55 (0.65–3.69) 1.30 (0.42–4.04)

Miscarriage 0.41 (0.05–3.18) 0.53 (0.06–4.43) 3.03 (1.33–6.91)* 3.65 (1.30–10.25)*

C/D medication use SMBP

No / / 1 1

Yes / / 4.36 (1.89–10.07)* 3.54 (1.23–10.17)*

SMBP The 6 monthss before pregnancy, FSMP the first 6 monthss of pregnancy, OR odds ratio, CI confidence interval

C and D FDA pregnancy risk categories (category C: animal studies have shown a risk to a fetus and there are no human studies, or there are no

animal and human studies available; category D: evidence of fetal risk in human studies or benefits of medication may make risk to the fetus

acceptable)

* p \ 0.05; ** p = 0.05
a Adjustment was done for age, education, household income per family capita, parity, chronic disease, and previous prenatal death
b Adjustment was done for age, education, household income per family capita, parity, chronic disease, previous prenatal death and C/D FDA

risk category medication use SMBP
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were at increased risk to be exposed to C, D and X FDA risk

category medications. Our analysis confirmed the impor-

tance of women’s health status for C/D FDA risk categories

medication use, and showed that women who had history of

miscarriage, and women who used C/D FDA risk category

medications before pregnancy had more chance to use these

medications in pregnancy.

The need for a comprehensive public health approach

with activities directed towards providing evidence-based

information about medication use available to the public,

and translating them into safe and effective health care was

recognized by Lagoy et al. [28]. Determination of predic-

tors of medication use in pregnancy could be useful in this

public health approach, as it can help in identification of

vulnerable groups of women who have more chance to be

exposed to medications, and particularly unsafe medica-

tions, during pregnancy. Accordingly, it would be useful to

continue with exploring such predictors in future studies.

There are some limitations to this study that should be

acknowledged. A small sample size could impact the sta-

tistical power to detect any association between maternal

characteristics and medication use before and during

pregnancy. For the same reason, a sub-analysis on specific

medications could not be carried out. Moreover, due to a

limited number of data in a relatively small sample size,

few large confidence intervals were observed. In addition,

although we recorded indication for use of each medica-

tion, we could not evaluate appropriateness of the indi-

vidual medication use. Even the use of category D can in

some cases be appropriate when no other alternative is

judged to be adequate. Comparing characteristics of our

cohort with the Serbian population of 20–44 years of age,

lower prevalence of chronic diseases in studied cohort was

observed, 7.2 versus 33.5 %, and more women in the

cohort had education above 12 years, 30.9 versus 4.9 %

[29]. The advantages lie in the ability to examine the

impact of a preconceptual medication use on medication

use after conception, and OTC and prescription medica-

tions use analysis separately. Moreover, an FDA catego-

rization included OTC medications, which has not been

done in any previous study which examined predictors of

C, D and X medication use in pregnancy. Our results

should be interpreted with these advantages and limitations

in mind.

Conclusions

Several maternal characteristics were found to be associated

with medication use before and during pregnancy. A higher

household income was associated with OTC medications

use before pregnancy, parity with prescription medication

use in pregnancy, and miscarriage with categories C/D FDA

medications use in pregnancy. Nevertheless, prior use of

medication was shown as an important predicting factor of

medication use during pregnancy, either for prescribed and

OTC medications.
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