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Background: Globally, unjustified medication use during pregnancy, a critical phase in human life, is a threat that compromises the
safety of both, the mother and the child. We aim to investigate the prevalence of over-the-counter (OTC) or non-prescription and
prescription medication use during pregnancy in women from the city of Riyadh, Saudi Arabia, the level of prior knowledge, and the
sources of their information about medication hazard/safety.

Methods: A cross-sectional study was performed using a self-administered questionnaire for 287 pregnant women visiting King Saud
Medical City (KSMC) — outpatient departments for routine antenatal care during 3 months (1st Mar—31st May 2021). The
questionnaire was developed by Navaro et al with 4 sections: socio-demographic data, medication use during pregnancy, level of
knowledge, and relevant sources of information.

Results: The participants had a mean age of 32.21 years + 6.41 (SD), and gestational age of 23.67 weeks + 8.47. About 76.66% of
them reported using medication during their current pregnancy: predominantly prescribed (86.36%). Women who used medication
during pregnancy were slightly older; the mean difference was 1.97 years (95% CI 0.23-3.71) (P=0.027). Women living in an urban
environment as compared with rural had a higher prevalence of medication use (79.01% vs 52%) (P=0.002). Overall, 58.19% reported
using non-prescribed medications during pregnancy, with analgesics as the most frequently used class (70.30%). The mild nature of the
illnesses and availability of an old prescription and information from pharmacists were the main reasons for self-medication. About
40.77% denied receiving any information about medication use during pregnancy.

Conclusion: The prevalence of the medication use during pregnancy in our population is alarmingly high. Analgesics were the most
frequently used. Lack of adequate information from treating physicians appears to be contributory to self-medication during this critical time.
Keywords: nursing, antenatal care, pregnancy care, prescription medication, non-prescription medications, over-the-counter, fetal
health and development, self-medication

Introduction

Drug dispensing is subject to different regulations in different countries, creating differences in legal status and product
control. A medical prescription with instructions from the treating physician is needed for dispensing prescription
medications, while over-the-counter (OTC) medications or non-prescription medications can be dispensed by the
pharmacist to treat common conditions such as fever, pain, cough and cold, allergies, heartburn, and diarrhea or
constipation.! Women might need to take medications from “both categories” during pregnancy for pre-existing medical
conditions and/or newly developing illnesses. Scattered studies have shown that a large percentage of pregnant women
receive prescription medications other than vitamins or minerals.” The use of OTC (non-prescription) medications during

pregnancy is an important and additional health concern, but little research has been done and the patterns of use are

unknown.
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Before the thalidomide and diethylstilbestrol tragedies, the discovery that cortisone was teratogenic in the offspring of
pregnant mice in 1951 raised awareness about possible teratogenicity in humans.® Accordingly, any drug that has the
capacity to pass through the placenta to the developing fetus imposes a significant threat.* Despite public attention and
the FDA (and other authorities) publishing the latest labeling for prescription drugs and biological products in humans,’
gaps remain about the safety of OTC and prescription medications in pregnancy. Accordingly, precautionary measures
and restrictions need to be imposed by local authorities to limit the unjustified and potentially harmful use of medications
during pregnancy.

In Saudi Arabia, very few studies have assessed the use of medications during pregnancy; the first study showed that
a 40% of women used prescription and non-prescription medications during pregnancy and that, despite frequent
physician input, the information obtained about medication use in pregnancy was inadequate.® A second study reported
a slightly smaller figure of 32% use of OTC (non-prescription) medication use during pregnancy but with pharmacists as
the main source of information.” A third study reported that 29% of women would avoid prescribed medications in
pregnancy: this obviously raises concerns about non-compliance for serious underlying health conditions.® In this study,
we surveyed the use of OTC (non-prescription) and prescription medications during pregnancy, assessed the knowledge,
and explored sources of information.

Methods
Design and Setting

A cross-sectional study that was conducted at the obstetrics and gynecology outpatient departments in King Saud
Medical City (KSMC), a public hospital and one of the largest tertiary care centers in Riyadh, the capital of Saudi Arabia.
A convenient sample of 287 women was enrolled during the study period (1st Mar-31st May, 2021).

Inclusion criteria were pregnant women visiting KSMC-outpatient departments for routine antenatal care at any
gestational age. Pregnant women who were hospitalized were excluded. The reporting system of this study was in
accordance with the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement.’

Tool

Data were collected via a self-administered structured questionnaire as developed by Navaro et al.'” The questionnaire
consisted of 4 sections to record the followings:

1. Socio-demographic data, gestational age, medical as well as obstetric history (11 questions).

2. Medication use during pregnancy: OTC (non-prescribed) and prescribed (5 questions). Patients were allowed to
choose multiple answers from the medication groups listed, as well as from reasons for their use.

3. Level of knowledge regarding the potential consequences of medication use during pregnancy (4 questions).
Multiple answers were allowed in this section.

4. Sources of information regarding medication use during pregnancy and willingness to learn more (4 questions).
Multiple answers were allowed in this section.

Validity & Reliability

The self-administered structured questionnaire used was developed by Navaro et al.'® Following the translation of the
questionnaire to Arabic (Supplement 1), the tool has been assessed for the face and content validity by 3 experts: an
obstetrics and gynecology nursing specialist, a pharmacology specialist, and an Arabic language specialist. A pilot study
was conducted on 10% of the participants (excluded from the study sample), to assess the clarity and applicability and to
allow the necessary modifications to be made. Furthermore, the tool was tested twice for its reliability (test—retest

reliability) in two different weeks. The obtained value of Cronbach’s alpha test coefficient was 0.87.
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Ethical Approval

The study protocol was reviewed and approved by Imam Abdulrahman bin Faisal University Institutional Review Board
(IRB) (PGS-2021-04-092), as well as King Saud Medical City, IRB (HIRI-14-Mar 21-01). The study was conducted in
accordance with the ethical principles in the Declaration of Helsinki (2013), the ICH Harmonized Tripartite Good
Clinical Practice Guidelines, and the laws of Saudi Arabia. An informed written consent was obtained from all
participants, and the questionnaire was given after explaining to each woman by the researchers the purpose of the
study, data protection, and privacy.

Statistical Analysis

Summary statistics were presented with mean £ SD for continuous data, and numbers and percentages for categorical
data. Associations between trend of medication use, knowledge, and sources of information with demographic and other
characteristics of the participants were tested by Chi-square test of association. Binary logistic regression model was used
to determine predictors of medication use during pregnancy and reported as odds ratios (OR) and 95% confidence
intervals (Cls). Predictors included were as follows: age, educational level, living residence and co-morbid conditions.
Primary/secondary education, rural residence, and lack of co-morbidities were used as reference groups. All statistical
analyses were performed using Minitab 18 (Minitab Inc., State College, PA, USA). A value of p<0.05 was considered
statistically significant.

Sample Size Calculation

The prevalence of use of prescription and non-prescription medications during pregnancy, which was reported in
a previous study from another region of Saudi Arabia was 40%,° while the expected number of pregnant women visiting
the outpatient departments in KSMC during the study period was 1000 women. Therefore, this study required a sample
size of 270 participants in order to detect the prevalence with a 95% confidence level and 5% margin of error.

Results

Demographic and Obstetric Information
A total of 287 pregnant women participated in the study with a mean age of 32.21 years + 6.41 (SD). The participants
were predominantly Saudi nationals (269, 93.73%), married (267, 93.03%), and living in urban areas (262, 91.29%).
Educational status was high with a university degree or equivalent in 166 participants (57.84%), but only 95 were in
employment (33.10%). Their obstetric history showed that 35 women (12.20%) were in their first trimester, 135
(47.04%) in the second, and 117 (40.77%) in the third (Table 1). Number of previous pregnancies were in order of
frequency; 1-2 (136 women; 47.39%), 3—4 (107; 37.28%), 5-6 (32; 11.15%), >7 (11; 3.83%), and none (1; 0.35%).
No history of obstetric complications was reported by 181 women (63.07%), while 106 women reported the
following; miscarriages (68, 23.69%), intrauterine fetal death (5, 1.74%), stillbirth (5, 1.74%), premature deliveries (5,
1.74%), multiple complications (23, 8.01%) (Table 1). Comorbid conditions were reported by 56 women (19.51%) and
most frequently attributed to diabetes mellitus (18 patients, 6.27%), hypertension (8, 2.79%), bronchial asthma and other
allergies (7, 2.44%), and rheumatoid arthritis (2, 0.70%).

Medication Use During Pregnancy

A total of 220 women (76.66%) reported that they had used medications during the current pregnancy: predominantly
those prescribed by a treating physician (190 women, 86.36%) but OTC (non-prescribed) in 30 women (13.64%),
dispensed with the help of a pharmacist (Figure 1A). Significant relationships between medication use during the current
pregnancy and the demographic and obstetric characteristics of the participants showed women who had used medica-
tions during pregnancy were slightly older (32.67 years + 6.39 vs 30.70 + 6.27) (P=0.027). The prevalence of medication
use among the studied women during the current pregnancy was higher in those with co-morbid conditions (52
participants, 92.86%) as compared to those without (168 participants, 72.73%) (P=0.001) and higher in those coming
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Table | Demographic and Obstetric Data of Study Population

Characteristic

Descriptive Statistics N=287

Gestational age (weeks)
Saudi nationals
Married/separated
Residence

Urban/rural

Age (years) 3221 + 641
<20 years 10 (3.48%)
21-30 years 107 (37.28%)
3140 years 142 (49.48%)
>40 years 28 (9.76%)

23.67 + 8.47
269 (93.73%)
267 (93.03%)/ 20 (6.97%)

262 (91.29%)/25 (8.71%)

Education
Primary/secondary school
High school

University or higher

Employed/housewife

27 (9.41%)

94 (32.75%)

166 (57.84%)

95 (33.10%)/ 192 (66.90%)

Obstetric history

Number of previous pregnancies 2.89 + 1.68
Number of previous deliveries 2.09 + 1.68
Previous obstetric complications 106 (36.93%)

from urban areas (207 participants, 79.01%) as compared to those coming from rural areas (13 participants, 52%)
(P=0.002).

In general, 167 women (58.19%) reported using non-prescribed medications during pregnancy (Table 2), along with
the reported reasons behind this trend. In summary, analgesics in 116 women (70.30%), cough and cold remedies in 47
(28.48%), antiemetic drugs in 41 (24.85%), and laxatives in 33 (20%), respectively. The most frequent justifications for
using non-prescribed medications were the mild nature of the illness, the availability of an old prescription, and advice
from a pharmacist (Table 2 and Figure 1B).

Binary logistic regression model showed that significant predictors of medication use (prescribed and non-prescribed)
during the current pregnancy were living in urban residence and presence of co-morbid conditions (OR 4.435, 95% CI 1.736,
11.327) and (OR 5.978, 95% CI 1.951, 18.321), respectively, while the significant predictor of non-prescribed medication use
during pregnancy in general was the presence of co-morbid conditions (OR 4.079, 95% CI 1.945, 8.553) (Table 3).

Knowledge About Medication Use During Pregnancy

A total of 168 women (58.54%) were aware that medication use during pregnancy is potentially harmful and 155
(54.01%) reported that advice from a physician is necessary. Eighty-one women (28.22%) identified that the first
trimester of pregnancy is more vulnerable to harm/damage and potential harm was identified at any stage of pregnancy
by another 101 (35.19%). The most frequent potential adverse effects on the unborn baby were thought to be visible
malformation in subsequent ages (163 women, 56.79%), fetal growth retardation, and intrauterine death (139, 48.43%,
and 138, 48.08%), respectively. Corresponding potential effects on the mother were abortion (200 women, 69.69%),
followed by uterine contraction and bleeding (152, 52.96% and 136, 47.39%), respectively (Table 4).

Sources of Information

Table 5 lists the responses regarding the sources of information about medication use in pregnancy. While 117 women
(40.77%) reported that they received none, the remaining 170 women (59.23%) reported multiple sources, in ranking
order: pharmacists, midwives, physicians, and internet-based sources. The medication leaflet was read by 124 women
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287 pregnant women were surveyed 220 women (76.66 % ) reported that they had 190 women (86.36%) of them used prescription
on use of medications during their pregnancy used medications during their current pregnancy and used OTC medications
o 0 0 0 00 00 0 0 Classes of medications used by these women Reasons for using non-prescribed medications
? ? ? ? ? ? ? ? ? ? Analgesics Cough & cold remedies Antiemetics The illness was too mild
o O 0 o o o o o o o -
? ? ? ? ? ? ? ? ? * @ @ @ Availability of old prescription
® &6 & o o o o o o o
? ? ? ? ? ? ? ? ? ? Advice from a pharmacist -
70.30% 28.48% 24.85%
1333333288 e s At i At
@ @ Physician was not available
® 6 0 0 o o o o o o
? ? ? * ? ? ? ? ? ? @ @ @ Physician did not prescribe it
20 % 6.67 % 485 % 3.64 % 3.03 %
167 women (58.19 %) used non-prescribed Analgesics, cough & cold remedies and antiemetics Mild illnesses, availability of old prescription and
medications during their pregnancy in general were the most used classes of medications pharmacist advice were the most common reasons

Figure | (A) Medication use by pregnant women during their current pregnancy. (B) Medications use in pregnant women during their pregnancy in general with the
common medication classes and reasons for use.

(43.21%) but the majority (256, 89.20%) answered that they needed more information about medication use in
pregnancy.

Discussion
The following are the main findings of this study.

First, although only 20% of the participants had co-morbid conditions, 77% of women used medications during
current pregnancy (mostly prescribed).

Second, non-prescribed medications were used by 58% of pregnant women in general, with 70% of those using

analgesics.
Table 2 Non-Prescribed Medications Used in Study Population and the
Reported Reasons
Classes of Medications Numbers and (%)
Antibiotics 11 (6.67%)
Antiemetic drugs 41 (24.85%)
Analgesics 116 (70.30%)
Antiasthmatic drugs 8 (4.85%)
Antiepileptic drugs 6 (3.64%)
Antihypertensive drugs 5 (3.03%)
Cough and cold remedies 47 (28.48%)
Laxatives 33 (20.00%)
(Continued)
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Table 2 (Continued).

Reasons for using Non-Prescribed Medications Numbers and (%)
The illness was too mild 100 (61.35%)
Availability of an old prescription 42 (25.77%)
Advice/information from a pharmacist 36 (22.09%)
Emergency case 24 (14.72%)
Physician was not available 3 (1.84%)

Physician did not prescribe it 1 (0.61%)

Table 3 Binary Logistic Regression Presenting Predictors of Medication Use During Pregnancy

Predictors of Medication use During the Current Pregnancy (Prescribed, and Non-

Prescribed)

Predictor Odds Ratio 95% Confidence Interval P value
Age (years) 1.034 (0.988, 1.083) 0.148
Educational level 1.392 (0.779, 2.486) 0.265
Living residence 4.435 (1.736, 11.327) 0.002
Co-morbid conditions 5.978 (1.951, 18.321) <0.001

Predictors of Non-Prescribed Medication use During Pregnancy in General

Predictor Odds ratio 95% Confidence interval P value
Age (years) 1.031 (0.992, 1.072) 0.120
Educational level 1.071 (0.654, 1.756) 0.784
Living residence 1.245 (0.514, 3.020) 0.628
Co-morbid conditions 4.079 (1.945, 8.553) <0.001

Notes: Reference groups were primary/secondary education, rural residence, and lack of co-morbidities.

Table 4 Knowledge Towards Medication Use During Pregnancy

Knowledge Number and (%)

Non-prescribed medications can be used during pregnancy

Yes, they have less side effects 19 (6.62%)

Yes, pharmacist must provide all necessary advice and information 51 (17.77%)

No, they are potentially harmful 168 (58.54%)

No, physician advice is necessary 155 (54.01%)

A medication can be more dangerous when used at any stage of

pregnancy

No, never 2 (0.70%)

Only in first trimester 81 (28.22%)

Only in second trimester 23 (8.01%)

Only in third trimester 14 (4.88%)

At any time of pregnancy 101 (35.19%)

Do not know 66 (23.00%)

(Continued)
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Table 4 (Continued).

Knowledge Number and (%)

Possible effects of medication use during pregnancy for the unborn

baby

Fetal growth retardation 139 (48.43%)
Intrauterine death 138 (48.08%)
Chromosomal abnormalities 123 (42.86%)
Visible malformation in subsequent ages 163 (56.79%)
Possible effects of medication use during pregnancy for the mother

Abortion 200 (69.69%)
Uterine contraction 152 (52.96%)
Bleeding 136 (47.39%)
Postpartum depression 62 (21.60%)
Loss of memory 28 (9.76%)

Table 5 Sources of Information

Sources of Information Number and (%)

Sources of information about medication use in pregnancy

None 117 (40.77%)
Physicians 37 (12.89%)
Midwives 69 (24.04%)
Pharmacists 112 (39.02%)
Internet 16 (5.57%)
Television 8 (2.79%)
Newspapers -

Have you ever received information from a physician about the
potential health risks for the unborn baby due to medication use

in pregnancy

Yes 86 (29.97%)
No 113 (39.37%)
Sometimes 88 (30.66%)
Do you usually read the information leaflet for the medication

you use

Yes 124 (43.21%)
No 62 (21.60%)
Sometimes 101 (35.19%)

Do you feel you need more information about the use of
medication in pregnancy

Yes 256 (89.20%)
No 31 (10.80%)

Third, the justification for taking non-prescribed medications was the mild nature of the illness (61%), followed by
the availability of an old prescription and advice from pharmacists (26% and 22%), respectively.

Fourth, Most participants had reasonable knowledge about medication use during pregnancy and their potential harm.

Fifth, 41% of the participants did not receive any information about medication use in pregnancy; those who did
receive information had it mainly from pharmacists (39%).

Sixth, 43% of the participants used the medication leaflet as a source of information.
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Prevalence Comparisons Nationally and Internationally
The prevalence (77%) of medication use in the current pregnancy in this study was higher than the 40% reported in
a previous national study of prescribed and non-prescribed medication in a sample with similar age, education, and
employment status, albeit from predominantly rural areas.® Our prevalence was also higher than that reported in another
study from Gulf countries (48%) although in a slightly younger population and with lower educational status.'' However,
in USA, the corresponding prevalence of using prescribed and non-prescribed medications during pregnancy was 89%,'?
with a pattern rising with maternal age and education. In Europe, the corresponding prevalence of using prescribed and
non-prescribed medications during pregnancy was 81%, with a pattern rising with maternal age but with an opposite
pattern in relation to education, ie more medication use with less education.'> While we noticed this rising pattern with
age in our cohort, the association between educational attainment and medication usage in pregnancy seems complex.'’
Other studies have reported prevalences of 60% in Italy,'® 82% in Norway,'* and 39% in Ireland.'> The reported
prevalence (58%) of using non-prescribed medications during pregnancy in general in our cohort exceeded those of most
other populations; 32% in another national s‘cudy,7 40% in the United Arab Emirates,'® 44% in Italy,lo 20% in Ireland,'’
6% in Serbia,'” but less than 62.8% reported in USA.'®

Among the socio-demographic and other factors related to the participants, co-morbid medical conditions at baseline
appeared to be the strongest predictor of using medications (prescribed and non-prescribed) during pregnancy. Similarly, this
factor was found to be a significant predictor of medication use during pregnancy by Navaro et al'® but not by Cleary et al'® or
Odalovic et al.'” Further comparisons with the afore-mentioned studies were not feasible because patients with co-morbidities
were excluded from some studies;'® lack of reporting of any co-morbidities in the participants;® while some reported various
co-morbidities (6.4%)', (37.9%),” (46.2%)"* but did not explore if they were predictors for medication use during pregnancy.
It seems that women with preconception medical problems might be more familiar with taking medications in general and
probably have a lower threshold for their use.

Medication Safety

Analgesics were the most frequently used class in our study, and this is in agreement with other studies.®’-!*-11:13.15.16:2021
Although some analgesics are labeled safe during pregnancy,”® analgesics consumption is a global concern with consumption
rates that are rising sharply and associated with developmental defects in the offspring.** Cough and cold remedies come next
and include many potential agents with the following risk classification: pseudoephedrine (C), chlorpheniramine (C), guaifenesin
(C), and dextromethorphan (C).*> However, risk classification must be cautiously interpreted, as the dose—response curve for the
embryo toxic effects of drugs may have a steep slope, moving from minimal to maximum adverse effects only by doubling the

2
dose.*®

Self-Medication and Source of Information

In our cohort, the tendency for self-medication was due to the patient’s assessment that the medical problem was mild (and not due
to the non-availability of advice from the treating physician). Alternatively, advice was obtained from pharmacists: this is
consistent with the limited information in the published literature.”'® However, other studies have indicated that gynecologists/
physicians are the primary sources of information.>™'° There is a paucity of data about the pharmacist’s initiative to ask about
pregnancy status and the accuracy of the information provided. One local study showed that only 55% of pharmacists asked about
the pregnancy status.?’” Obstetrics and gynecologists in another study were found to provide different treatment practices between
pregnant and non-pregnant patients, with 41% of them prescribing medications during pregnancy without sufficient information
about their potential effects on the fetus.”® Another important source of information is the medication leaflet, but only 43% of
women read the leaflet in our study; this is lower than other reports: 58%,® 70%,'® 86%.° Overall, the obvious conclusion is that
multi-disciplinary collaboration (obstetricians, physicians, pharmacists, and midwives) is required to ensure medication safety in

antenatal care.
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Study Limitations

Our study has a number of limitations, particularly the small sample size that came from a local community; therefore,
generalization of the findings described requires other samples from our population. Ideally, other sub-groups of
medications could have been explored; for example, the use of vitamins and minerals as a separate group or the use
of herbal medicines since our general population has one of the highest rates of herbal medicine usage.”” The study
depends on self-administered questionnaire and that is subject to recall bias by the participants. It was not feasible to
study specific medications used from a certain class, the dose used, and at which stage of pregnancy by such tool.
Confounding factors such as medication use before pregnancy were not studied that could have predicted medication use
during pregnancy.'” Finally, excluding hospitalized women with high-risk pregnancy might have missed another category
where rates of medication use would be expected to be very high.

Conclusion

This survey has identified one of the highest prevalence rates for consuming OTC and prescription medication during pregnancy,
particularly analgesic drugs. Pregnant patients do not receive adequate information from physicians/obstetricians. Although
pharmacists do provide essential information, a significant percentage of women rely on reading medication leaflets as a source of
information. In the light of these findings, there is an urgent and obvious need in Saudi Arabia that legislation be put in place to
increase awareness in our community and prevent the consumption of unjustified medication during pregnancy.

Relevance to Clinical Practice

This study has demonstrated alarming rates of medication use in the current pregnancy (77%), as well as in pregnancy in
general (58%). These rates are higher than those reported in two other local studies in Saudi: 40%° and 32%.” They are
also higher than several international studies. The finding of this study flags an urgent need for the Saudi local authority
to impose more regulations on medication use and design educational programs that target pregnant women.
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The study protocol was reviewed and approved by Imam Abdulrahman bin Faisal University Institutional Review Board
(IRB) (PGS-2021-04-092), as well as King Saud Medical City, IRB (H1RI-14-Mar 21-01). The study was conducted in
accordance with the ethical principles in the Declaration of Helsinki (2013), the ICH Harmonized Tripartite Good
Clinical Practice Guidelines, and the laws of Saudi Arabia. An informed written consent was obtained from all
participants, and the questionnaire was given after explaining to each woman by the researchers the purpose of the
study, data protection, and privacy.
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