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Abstract

Objective: The objective of our study is to characterize the knowledge, information sources, and
institutional trust of patients regarding medication use in pregnancy.

Materials and methods: We conducted a review of three databases: MEDLINE, EMBASE, and CINAHL.
We included observational studies and knowledge assessments that examined the knowledge,
attitudes, beliefs or information sources of pregnant patients related to medication use during
pregnancy. Extraction was completed by two independent reviewers, outcomes were summarized
descriptively, and appraisal was conducted.

Results: Of the 1359 search results, 34 studies met inclusion criteria. Thus, our systematic review
encompasses the beliefs of 11,757 pregnant participants. In most studies, participants described
apprehension regarding potential risks to the fetus and the inadequacy of safety information. Across the
23 knowledge assessments, the majority of studies reported patient misconceptions about prescription
medication in pregnancy. The most preferred information source was a healthcare provider. However,
many participants expressed frustration, mistrust, and skepticism regarding physician knowledge. A
common source of mistrust was due to perceived physician self-interest as well as a lack of education
tailored to pregnancy. Consequently, informal sources of information were also popular.

Conclusion: There is a need to improve the health literacy and trust among pregnant patients regarding
drug prescribing. There are modifiable risk factors for mistrust that require further attention.
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Introduction Medications can impose significant safety risks for
The prescription of medications during pregnancy isa  both the pregnant individual and their child, and thus
controversial subject for both patients and providers. require a high level of caution. Since the thalidomide

epidemic in 1961, there have been numerous
Correspondence: examples of uncertain prescribing practices (1, 2). In
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banned childbearing individuals of reproductive age
from participating in clinical trials (3). Though
initially posed as a method to prevent teratogenic
effects, many medications were consequently
understudied in pregnant populations with their long-
term safety unknown (3). The FDA later revised its
policies, although most clinical trials continue to be
biased towards a heavily male population group
(4-6). In addition, many medications lack appropriate
labelling regarding safety in pregnancy (7). As a
result, many physicians and pharmacists feel
uncomfortable in appropriately counselling pregnant
patients regarding pharmaceutical use (8-10).

However, medication use by pregnant patients
during the first trimester has significantly increased
over the last decade. Over 50% of pregnant individuals
report taking at least one medication in their first
trimester, which is the most critical window for fetal
development (11). Moreover, polypharmacy (i.e., the
use of four or more medications) during pregnancy
has more than tripled in North America (11). Self-
medication is particularly common during pregnancy,
with many individual’s taking over-the-counter
(OTC) medications during all trimesters (12, 13).

As the practice of obstetrics moves towards shared
decision-making, many patients consult their own
information sources and support circles regarding
best practices (14, 15). In addition, many pregnant
people do not trust the medical system to provide
impartial answers, which may also be influenced by
lobbying from the pharmaceutical industry and
conflicts of interest (16-18). While there are
numerous editorials and media pieces on the topic,
there has not yet been a systematic review conducted
on this topic assessing patient beliefs. Thus, the
objective of our systematic review is to characterize
the beliefs of pregnant patients regarding medication
use during their pregnancy. Specifically, we aim to
systematically assess pregnant patients’ knowledge,
information sources, and trust of the medical system

related to prescribing.

Materials and methods

This systematic review consists of a review of
original, peer-reviewed published literature. It was
conducted according to the standards and guidelines
established in the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA)
guidelines, in addition to the fourth edition of the
Joanna Briggs Institute Reviewer’s Manual (19, 20).

Search Strategy: On March 18, 2020, we
conducted a systematic literature search of three
academic databases: MEDLINE, EMBASE, and
CINAHL. In order to maximize sensitivity, the search
criteria remained broad. The search strategy is
included in Appendix A. Titles published from
database inception to March 18, 2020 in any language
were included. We did not limit our search by
country of study. Published conference posters,
papers, and abstracts were not eligible for inclusion.

After searches of the databases, a hand-search of
the included articles’ references as well as citing
articles was conducted using the Scopus database.
Eligible studies were added from the hand-search via
group consensus.

Inclusion Criteria: Articles were included if they
reported on any group of pregnant patients; described
an observational survey of knowledge, attitudes,
beliefs, or information sources related to taking any
medication in pregnancy; and reported on any
outcome (qualitative or quantitative). Details of
inclusion criteria are outlined in Table 1.

Table 1: Eligibility criteria

Subject Criteria

Population Any group of pregnant patients
Comparator N/A
Outcome Any outcome reported in the literature
(qualitative or quantitative), including but not
limited to: knowledge, information sources,
attitudes, beliefs, and trust of the medical system

Appendix A: Search Strategy (Search Strategy for MEDLINE-Ovid: Epub Ahead of Print,
In-Process & Other Non-Indexed Citations, Ovid MEDLINE® Daily and Ovid MEDLINE®)
1 exp Pregnancy/ or Pregnant people/ or pregnan™.ti.

2 (Knowledge* or understand* or educat® or view* or attitude* or perspective* or percept* or
belief* or inform* or comfort* or trust* or literacy*).ti.

o s~ w

6

Health knowledge, attitudes, practice/
(prescri* or drug* or medicat* or pharm*).ti.

20r3

1land 4 and5

The search strategy was adapted for the other databases, EMBASE and CINAHL.
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Studies were excluded if they did not describe
patient beliefs, were not relevant to pregnancy, or
did not report on outcomes or evaluation data.
Articles related to breastfeeding and conception
were also excluded. Finally, we excluded articles
related to herbal remedies, supplements, vitamins,
or vaccinations.

Study Selection, Extraction, and Analysis: Study
selection was completed by two independent, parallel
reviewers (AL, AY). Study selection was done in two
separate stages: (1) title/abstract screening, followed
by (2) full-text screening. Data extraction was
performed by two investigators (AL, AY), with a third
reviewer (AK) resolving discrepancies via consensus.
Items identified via hand-search were included using
a consensus-based approach between the three
reviewers (AL, AY, AK).

Due to study heterogeneity, it was decided a
priori that outcomes of all studies would be
summarized descriptively.

Finally, eligible studies were assessed for risk of
bias using a modified tool based on the Risk of Bias
Instrument for Cross-Sectional Surveys of Attitudes
and Practices. For the risk of bias assessment, articles
were graded on the basis of representativeness of
population, response rate, missing data, clinical
sensibility, and reliability and validity of the survey
instrument. For each criterion, a score of “1” indicated
low risk, “2” indicated medium/unclear risk, and “3”
indicated high risk. A score of 7 or lower was noted as
low risk, a score of 8-10 was medium risk, and a score
of 11 or higher was noted as high risk.

Results
The electronic search of the three databases yielded

1359 citations, of which 319 were duplicates and were
subsequently removed. After title and abstract
screening, 96 articles were eligible for full-text review.
After a hand-search of relevant citations, a single
article was added via consensus after translation into
English. Of the 96 full-text articles identified, a total of
34 were eligible for data extraction and included in this
systematic review (21-54). Results of the study
screening process are shown in Figure 1.

Inter-rater agreement for study screening for titles
and abstracts was 94.13% with a x of 0.66. Inter-rater
agreement for full-text database screening was 89.6%
with a x of 0.78, indicating substantial agreement.

Article Characteristics: Across the 34 included
studies, there was a total sample size of 11,757
female participants (21-54). Details of the included
studies are available in Appendix B.

The years of publication ranged from 1993 to
2020. The majority of included studies were
conducted in Asia (n=11) or Europe (n=11), with the
remainder set in Africa (n=5), North America (n=2),
Australia (n=2) or South America (n=1). One study
involved participants from multiple countries, while
another analyzed comments online. The majority of
included studies (n=32) were entirely observational
study design. One netnographic study (i.e. qualitative
study design that is similar to ethnography but
examines digital) analyzed data from comments on an
international web forum. The study design of
included articles was mostly survey or questionnaire
(n=28), and the remainder (n=5) were interviews or
focus groups. Most of the studies (n=23) also
included a knowledge assessment of the participants,
in order to test their knowledge formally rather than
self-assess.

1359 total records identified through
database searches

\ 4

1040 records after duplicates removed |—>

944 records excluded upon title
and abstract screening

A 4

96 full-text records after database title and abstract
screening and citation searches

62 records excluded upon full-text
screening:
- Conference abstract or full-text

A\ 4

A 4

unavailable (n = 37)
- Not related to knowledge or
beliefs (n = 11)
- Not related to pregnant women

34 final records for inclusion
after full-text screening

(n=8)
- Not original research (n = 1)
- duplicate (n = 5)

Figure 1: PRISMA Diagram showing study selection and reasons for exclusion
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Appendix B: Characteristics of Included Studies (n=34)
Citation; Country

Sample size

Study

Medications

Purpose of the study

Aviv 1993; South
Africa (21)

Henry 2000;
Australia (22)

Rashmi 2006; India
(23)

Damase-Michel
2009; France (24)

Nordeng 2010;
Norway (25)

Nordeng 2010;
Norway (26)

Antolic 2011;
Slovenia (27)

Kamuhabwa 2011;
Tanzania (28)

Ekama 2012;
Nigeria (29)

Kassaw 2012;
Ethiopia (30)

Baghianimoghadam
2013; Iran (31)
Kureshee 2013;
India (32)

Pons 2014; Brazil
(33)

Walton 2014;
Canada (34)

Zaki 2014; Saudi
Avrabia (35)

Norby 2015;
Sweden (36)

Bohio 2016;
Pakistan (37)

and population

236 pregnant
people

140 pregnant
people

405 pregnant
people

250 pregnant
people

866 pregnant
people
866 pregnant
people and 927
mothers of
children <5
years old

259 pregnant
people

200 pregnant
people

170 pregnant
people

224 pregnant
people

180 pregnant
people
501 pregnant
people

144 pregnant
people

40 pregnant
people

760 pregnant
people

275 pregnant
people

351 pregnant
people

Design
Interview

Interview

Survey

Survey

Survey

Survey

Survey

Survey

Survey

Survey

Survey

Survey

Survey, focus
group

Survey,
interview

Survey

Survey

Interview

Assessed
All

All

All

NSAIDs

All

All

All

Artemether-
lumefantrine,
valproate, captopril,
and tetracycline
Antiretrovirals

NSAIDs

All

All

All

Antidepressants

All

All

OTC drugs

To determine prevalence of medication use by
pregnant people in a sample population in
western Cape Town
To determine sources of medication advice
during pregnancy and reasons for medication
uptake and cessation
To examine knowledge, attitude and practice of
self-medication among pregnant people living in
the city of Zabol

To determine pregnant people's knowledge of
drugs used for pain, evaluate perception of the risk
of NSAIDs in pregnancy, and describe the sources
of drug information being used by pregnant people

To study pregnant people's beliefs about
medication and factors that determine those beliefs

To evaluate the perception of risk of 17
commonly used drugs and other substances by
pregnant people; to investigate which sources of
information regarding exposures during
pregnancy were most commonly used by women
To establish medication interest for acute,
chronic, iron and preventative drug intake in a
group of pregnant people
To assess the knowledge of drug dispensers and
pregnant people on the harmful effects of drug
use during pregnancy

To determine the level and factors that influence
adherence to antiretroviral drugs among HIV-
positive pregnant people accessing PMTCT
services in Lagos, Nigeria
To determine the consumption pattern of
NSAIDs, knowledge of drugs, perception of risk
of NSAIDs, and determine the sources of drug
information on risk in pregnancy
To determine the knowledge, attitude, and practice
of pregnant people in terms of self-medication

To assess the pattern of drug utilization during
pregnancy and explore the knowledge, attitude, and
awareness on drug use by the antenatal mother in a

tertiary care hospital setup in western India

To analyze women’s concepts and perceptions
concerning teratogenic risk from medicines and
exposure to radiotherapy during pregnancy, in
the context of a developing country
To quantify the level of decision-making difficulty
among a clinical population of depressed pregnant
people recommended antidepressant medication;
and to characterize barriers and facilitators of
decision-making among women with moderate to
high decision-making difficulty
To assess medication use, knowledge and beliefs
about medications among pregnant people in
Saudi Arabia
To verify the results from our pilot study and to
further explore potential risks in order to clarify
whether the database Drugs and Birth Defects is
valuable to, and could be recommended to,
pregnant people
To determine the frequency, type, and
motivation for self-medication with OTC
medicines among pregnant people

» Journal of Family and Reproductive Health

http://jfrh.tums.ac.ir

Vol. 15, No. 3, September 2021

163



Appendix B: Characteristics of Included Studies (n=34) (continue
Citation; Country

Sample size
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Study

Medications

Purpose of the study

d population

Design

Assessed

Juch 2016; Europe 229 pregnant Survey Hypothyroid To characterize women who are nonadherent to
and Australia (38) people medications hypothyroidism treatment during pregnancy and
explore the socio-demographic, lifestyle, and
medical characteristics as well as their beliefs
about medication
Sarani 2016; 350 pregnant Survey, OTC drugs To understand how pregnant people in Mali
Iran (39) people interview perceive and experience multi-drug regimens in
ANC in order to reveal factors that may
influence uptake and adherence
Abduelkarem 2017, 140 pregnant Survey OTC drugs To explore the awareness and assessing the
United Arab people usage of OTC medications among pregnant
Emirates (40) people in Sharjah, UAE
Cabut 2017; 68 pregnant Survey OTC drugs and To determine the proportion of pregnant people
France (41) people medications kept in self-administering medication and using
family medicine alternative products
cabinet
Devkota 2017; 229 pregnant Survey, All To assess the knowledge, attitude and practice
Nepal (42) people counselling (KAP) of pregnant people towards their
intervention medications, to provide counseling regarding their
understanding of medication use during pregnancy
and evaluate the impacts of such counseling
Raheel 2017; 354 pregnant Survey Antibiotics and To assess the use of OTC medications by
Saudi Arabia (43) people OTC drugs pregnant people and the associated factors
associated
Byatt 2018; 25 pregnant people Interview Bipolar To identify barriers women with bipolar disorder
United States (44) and postpartum pharmacotherapy face in accessing pharmacotherapy during
women upto 2 pregnancy and describe potential strategies to
years overcome barriers
Denton 2018; NR (1728 Other (analysis Psychotropic To examine the type of feedback women receive
International (45) comments) of comments medications on a popular internet message board about
on website) psychotropic medication use during pregnancy
Navaro 2018; 503 pregnant Survey All To characterize knowledge, attitudes, and
Italy (46) people medication use during pregnancy and to
investigate which characteristics are associated
with these outcomes
Sinclair 2018; 284 pregnant Survey All To assess pregnant people’s Internet searching
United Kingdom people and activity about medication safety, knowledge and
(47) postpartum perceptions of medication risk and willingness
women up to take prescribed and non-prescribed
to 1 year medication or make online medication purchases
Sverrisdottir 213 pregnant Questionnaire All To assess attitudes of drug, vitamin, mineral,
2018; Iceland (48) people fatty acid, and natural product use during
pregnancy along with knowledge
Yakuwa 2018; 681 pregnant Survey, All To confirm the current state of Japanese
Japan (49) people counselling women’s perception of the teratogenic risk of

intervention

medication exposure during pregnancy, and to
assess the effect of counseling by Japan Drug
Information Institute in Pregnancy

Kothari 2019; 503 pregnant Survey Antidepressant and To explore attitudes and decision-making by
Australia (50) people anxiolytic pregnant people regarding antidepressant and
medications anxiolytic use during pregnancy
Wolgast 2019; 850 pregnant Survey All To examine pregnant J)eople's perception of
Sweden (51) people medication use, including herbal medicines,
during pregnancy and breastfeeding
Atmadani 2020; 333 pregnant Survey OTC drugs ~ To determine the prevalence, factors
Indonesia (52) people influencing, and knowledge of self-medication
with OTC of pregnant people
Munoz 2020; 1219 pregnant Survey Medications for To assess whether medication beliefs differ
Europe (53) people or chronic diseases between women who use or do not use
mothers of medication for their somatic chronic diseases
children <1 during pregnancy and whether this association
year old varies across diseases
Searle 2020; Mali 49 pregnant Interview, Iron supplements, To evaluate the drug utilization pattern during
(54) people focus group sulfadoxine- pregnancy and to evaluate the effect of the

pyrimethamin, and
antiretroviral therapy

educational and economic status

NSAIDS: non-steroidal anti-inflammatory drugs; OTC: over-the-counter
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Two studies provided a counselling intervention
after completion of a survey (21, 22). In the two
studies, the counselling was provided either by a
healthcare provider (21), or by a national drug
information institute (22).

Half of the included studies (n=17) included any
drug class in their assessment, while the remainder
(n=17) specifically studied antidepressants (n=3),
non-steroidal anti-inflammatory medications (n=2),
over-the-counter medications (n=4), antiretroviral
treatment (n=1), antimalarial (n=1), and chronic
disease medication (n=2).

The majority of studies (n=19) stated explicitly
that they did not have competing interests, while
others (n=14) did not disclose any information. One
study was found to have a financial conflict of
interest related to authors advising pharmaceutical
companies (23).

Risk of Bias Assessment: The risk of bias
assessment displayed large variation, with an even
spread of studies graded as low (n=13), medium
(n=13), and high (n=8) risk of bias. Details of the
individual Risks of Bias assessments for each
included study are found in Appendix C.

Appendix C: Risk of Bias Assessment (n=34) (score of “1” indicates low risk, “2” indicates medium/unclear risk,
and “3’ is high risk.)
Citation; Country

1. Representative

2. Response

3. Missing 4. Clinical 5. Reliability and validity

Population
Aviv 1993; South Africa (21)
Henry 2000; Australia (22)
Rashmi 2006; India (23)
Damase-Michel 2009; France (24)
Nordeng 2010; Norway (25)
Nordeng 2010; Norway (26)
Antolic 2011; Slovenia (27)
Kamuhabwa 2011; Tanzania (28)
Ekama 2012; Nigeria (29)
Kassaw 2012; Ethiopia (30)
Baghianimoghadam 2013; Iran (31)
Kureshee 2013; India (32)
Pons 2014; Brazil (33)
Walton 2014; Canada (34)
Zaki 2014; Saudi Arabia (35)
Norby 2015; Sweden (36)
Bohio 2016; Pakistan (37)
Juch 2016; Europe and Australia (38)
Sarani 2016; Iran (39)

Abduelkarem 2017, United
Arab Emirates (40)

Cabut 2017; France (41)
Devkota 2017; Nepal (42)
Raheel 2017; Saudi Arabia (43)
Byatt 2018; United States (44)
Denton 2018; International (45)
Navaro 2018; Italy (46)
Sinclair 2018; United Kingdom (47)
Sverrisdottir 2018; Iceland (48)
Yakuwa 2018; Japan (49)
Kothari 2019; Australia (50)
Wolgast 2019; Sweden (51)
Atmadani 2020; Indonesia (52)
Munoz 2020; Europe (53)
Searle 2020; Mali (54)

N

PP NNNMNNMNREPNRPRPNNRNMNNERENR R

NP RPRPNOMNNREOWRRERNNR R

Rate

N

NFP NMNNPFPPFPNMNEPNMNPEPPRPNPREPRP PR ODN

W WERE R WOWRRPRO®RLNNR RPN

Data Sensibilit of the survey instrument

N
w

NEFEPNWNMNRNNEPENRERNRERE®WE®WRN
NEFRP WRRPRRPNRPRPRREROWRNNERERN
NFP WONRPRRPNRRRERWOWNEWERERNDW

W R PR RPORFPR®ONONN®WEREN P
N R RPRPOWRRPRPRRLRNOMNNRERNPRE
NNRE R WWONENMNNOMNWRN P
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Knowledge and Information Sources: A total of
15 studies analyzed the self-perception of pregnant
patients related to their knowledge of pharmaceutical
medications. A dominant theme emerged in 14
(93.3%) of these surveys, where participants did not
believe that they knew enough about pharmaceutical
medication use in pregnancy or wished to learn more
about the safety profiles of these medications.

The results of the 23 knowledge assessments
largely found that the majority of women had
information gaps regarding prescription medication,
regardless of country of origin. Many women were
unaware that commonly prescribed medications could
be harmful to their fetus, especially if the medications
were also available over-the-counter (24, 37, 52). In
addition, women who were taking over-the-counter
medications were more likely to incorrectly answer
knowledge-based questions (52). In one study, some
women also had the misconception that the second
and third trimesters are the most important for fetal
development and carry the greatest risk of
teratogenicity (40), however, another survey noted
high knowledge of the fact that the first trimester is
the most significant (35). One study noted the
misconception that 4.39% of women believed that all
medications are safe in pregnancy (32).

Knowledge related to teratogenicity significantly
increased after counselling in both interventional studies
(42, 49). Devkota et al (2017) noted that this knowledge
translated into changes in practice, as women
significantly decreased their self-medication, inquired
about medication safety, and adhered to safety guidelines
(42). In addition, Yakuwa et al (2018) noted that pregnant
people were more likely to continue their medication use
once adequately counselled regarding medication
teratogenicity and addressing misconceptions (49).

The studies also reported on the numerous
information sources regarding medication use during
pregnancy that were accessed by the pregnant people.
Details of these information sources are included in

Table 2: Information sources of pregnant people
Information Sources (ordered from most to
least frequently mentioned

Healthcare providers, including physicians
and midwives

Internet, including health service websites

Friends and family

Information from pharmaceutical companies,
including package inserts and product leaflets

Drug stores, pharmacies
Telephone advisory services

Table 2. The most commonly cited sources were drug
stores or formal healthcare providers, including
general practitioners, obstetricians, midwives, and
pharmacists (21, 24, 35-37, 41, 43, 46, 50). Others
used the guidance of their friends and family (21, 24,
33, 43, 50). The internet (26, 33, 36, 43, 45, 47, 48,
50) and magazines (21, 50) were other information
sources accessed by this population. Health service
websites and telephone advisory services were rated
to be highly trustworthy and helpful (45, 47).
Information provided directly from pharmaceutical
companies was also used, including package inserts
(33) and product leaflets (26, 35, 43, 51).

Five studies noted that patients believed there was
insufficient information provided by physicians (33-
35, 38, 50, 38). One study found that even when
patient education was provided, patients sometimes
had difficulty understanding the information, which
they found unclear (50). Zaki (2014) reported that
patients relied on pamphlets or brochures to receive
information as a direct result of the lack of information
given by providers (35). Another study noted that
pregnant people chose to take medication sparingly
due to the lack of available safety information (53).

Attitudes and Trust of Providers: In most of the
observational studies (n=22, 69%), patients were afraid
of adverse effects of medications on the fetus. Despite
most studies discussing that patients wanted additional
information, one study noted that more information
about potential effects of medications made women
feel more anxious (36). Walton (2014) reported that
women felt reassured if the clinic frequently treated
pregnant people (34). In one study, women’s beliefs
about the prescribed medication was found to be the
most important determinant of medication adherence
to prescription (38). Finally, one study found that
concerns related to adverse effects during pregnancy
resulted in women refraining from taking necessary
medication (e.g., for epilepsy) or medication that was
strongly recommended by their physician (51).

Studies

Avviv 1993, Bohio 2016, Cabut 2017, Damase-Michel 2009, Kothari 2019,
Navaro 2018, Norby 2015, Raheel 2017, Zaki 2014, Sverrisdottir 2019

Denton 2018, Kothari 2019, Navaro 2018, Norby 2015, Pons 2014, Raheel

2017, Sinclair 2018, Sverrisdéttir 2019

Aviv 1993, Damase-Michel 2009, Kothari 2019, Pons 2014, Raheel 2017
Pons 2014, Nordeng 2010, Raheel 2017, Wolgast 2019, Zaki 2014

Bohio 2016, Nordeng 2010B, Pons 2014
Henry 2000
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Table 3: Reasons for mistrust of physicians

Reasons for Mistrust

Perception that physicians overly prescribe medications

Concern of self-interest of physicians
Lack of time spent with patients
Lack of consensus among physicians

Studies
Nordeng 2010B, Antolic 2011
Damase-Michel 2009
Nordeng 2010B
Pons 2014, Bohio 2016

A total of fifteen studies measured the trust of
pregnant people towards prescribing practices of
physicians. There were contrasting results, as eight
studies (53.3%) reported that patients trust their
physician, while the remaining seven studies (46.7%)
described patients’ skepticism and apprehension. In
one study, the participants noted that they would not
take a medication during pregnancy without explicitly
being told to do so by their physician (44). This is
consistent with other studies in which participants
noted that their preferred source of information was
healthcare providers (22, 51). However, in six studies,
participants outlined reasons they mistrust physicians
regarding medication use during pregnancy (Table 3).

For example, in two studies, participants believed
that physicians were not vigilant enough regarding
safety, and that physicians were too trusting of
external sources of information (21, 29).

Furthermore, two studied groups believed that
physicians were too quick to prescribe medication
during pregnancy (26, 27). There was a concern
among pregnant patients of physicians primarily
considering their own self-interests, with one
participant noting “doctors want to avoid any risk to
themselves” (24). One study noted that over 70% of
women agreed that if physicians spent more time
with patients, they would not prescribe as many
medications (26). In particular, two studies noted that
patients were concerned when physicians from
different specialties had contrasting opinions and
could not reach consensus (33, 37).

Discussion

Our systematic review assessed the knowledge,
information sources, and beliefs of 11,757
participants represented in 34 studies. The majority of
studies were observational in nature and aimed to
assess the comfort levels regarding medication use
during pregnancy. Many participants described
apprehension regarding potential risks to the fetus
and safety information. In all studied countries, there
were notable knowledge gaps among patients
regarding teratogenicity and potential side effects.
The most preferred source of information was a

» Journal of Family and Reproductive Health
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physician or healthcare provider. However, many
participants self-reported frustration and skepticism
regarding physician knowledge. Reasons for mistrust
included the lack of consensus between different
providers, the lack of available information, and
potential self-interest of physicians. As such, internet
sources and support circles were also highly valued.
Moreover, the counselling interventions evaluated in
two studies were effective in significantly increasing
patient knowledge.

This systematic study is particularly relevant due
to the increased use of medications during pregnancy.
There are several reasons for this phenomenon.
Firstly, cultural attitudes may have been influenced
by the increasingly medicalized practice of pregnancy
in North America and Europe (5557). In addition, the
average maternal age has been increasing, and older
individuals are more likely to require prescription
medication than younger individuals (58, 59). The
incidence of gestational diabetes has also increased,
due to changes in screening guidelines as well as the
rising rate of obesity, necessitating that more women
are placed on medication (60, 61.

It is important to highlight that the expansion of the
pharmaceutical industry may also be a reason for this
growth (62). There is a large market for medications
that reduce side effects related to pregnancy, such as
morning sickness, as well as antidepressants and
anxiolytics (63, 64). Both pregnant people and their
providers are faced with advertisements related to
prescription medication, which may contain biased and
incomplete information (65). Many of these
advertisements exist on social media or come directly
from celebrities. In our systematic review, we found
that many participants obtained safety information
directly from drug packaging, even though this
information is  often inconsistently  labelled.
Physicians, including obstetricians and gynecologists,
may also receive financial incentives and samples from
pharmaceutical  representatives and may not
adequately disclosure these conflicts of interest (66,
67). For this reason, it is not surprising that many
participants described feelings of mistrust in the
medical system. One of the potential consequences of
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this mistrust is the increasing prevalence of home
births, complementary herbal remedies, and unassisted
births (68-70). Many participants are wary of the
medicalization of pregnancy and are increasingly
preferring non-medical options for their care. As such,
there is increasing pressure on physicians to disclose
financial conflicts of interest and avoid relationships
with pharmaceutical industries, in order to regain
public trust for various aspects of medical care
extending beyond prescribing.

Our systematic review aligns well with the current
literature base. Overall, there is a lack of health
literacy among all patient groups regarding both over-
the-counter and prescription medications (71, 72).
Patients often lack an understanding of side effects
related to medication use, particularly overuse, and
many patients experience unnecessary polypharmacy
(73, 74). This tends to be an issue when healthcare
providers are rushed for time (75, 76). Direct-to-
consumer advertisements are also linked to
misinformation among patients (77, 78). There is
increasing interest to improve health literacy among
all patients, including prescribing clinics, counselling
activities, and impartial education sources (79-81).
These interventions may be particularly useful in
pregnant populations and warrant future study.

Strengths of this systematic review include the
rigorous and broad scope of the search of three
databases. To our knowledge, ours is the first review
to examine the beliefs of patients regarding
medication use during pregnancy, and with a total
patient population of 11,757 pregnant people
worldwide. There were no exclusions based on
country of origin, language of study, or studied drug
class, which allowed for a comprehensive
understanding of the current literature. In addition,
our two reviewers had strong inter-rater reliability
and agreement. All abstracts and full-texts were
screened by two independent reviewers in parallel,
which minimized the risk of excluding relevant
studies. Limitations of our review include the
heterogeneous nature of the literature, which
precluded the ability to perform a meta-analysis. In
addition, most studies did not use well-validated
guestionnaires in their methodology, and thus the
studies are not easily comparable.

Ultimately, further research is required to
understand which interventions are most beneficial in
counselling pregnant patients. Based on the findings of
our systematic review, we recommend that physicians
take additional time with pregnant patients to improve
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appropriate counselling. Physicians should avoid
advertisements and marketing in their decision-
making, and instead rely on impartial and transparent
sources of information. We also recommend that
patients’ informal sources of information, such as
social support circles and online forums, be
investigated in order to determine their quality and
accuracy. Finally, we encourage initiatives to ethically
include childbearing individuals, particularly pregnant
people, in clinical trials. Inclusive research is required
to properly advise patients about both maternal and
fetal risks of medication use during pregnancy.

Conclusion

In conclusion, the evidence from this systematic
review suggests that there are numerous knowledge
gaps for patients regarding medication use in
pregnancy. There was a common theme of fear of
teratogenicity in all studied countries. While many
pregnant patients prefer physicians to be their source
of information, others do not trust the medical system
to provide the most accurate recommendations.
Further research is required to improve health literacy
and trust among pregnant patients, as well as improve
safety-related information.
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