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Abstract: Breastfeeding women may experience various health issues that require medication. This
survey aimed to gain insights into the use of nonprescription and prescription drugs by breastfeeding
women in Japan. A cross-sectional study involving women with children aged under two years
was conducted in Fukuoka, Japan. Nonprescription drugs were used by 26% of participants in the
breastfed-only group, 41% in the breastfed more than half the time group, 55% in the formula-fed more
than half the time group, and 82% in the formula-fed-only group. We found that when breastfeeding
rates decreased, the use of nonprescription drugs increased (p < 0.05, Cochran–Armitage test for trend).
There were significant differences in the use of nonprescription cold medicines and oral analgesics
between the formula-fed and breastfed groups, but a nonsignificant difference in prescription drugs
use between the groups. These results indicated breastfeeding had a significant influence on use
of nonprescription drugs, which was not observed with prescription drugs. Breastfeeding women
commonly used the Internet to obtain information on both nonprescription and prescription drugs;
however, this did not influence medication use.

Keywords: breast feeding; nonprescription drugs; prescription drugs; medicine use; drug information;
postpartum; Japan

1. Introduction

The World Health Organization recommends complete breastfeeding for the first six
months of life and partial breastfeeding until the child is at least two years old [1]. Medical
advice promoting breastfeeding is given in Japan based on this recommendation, mainly
by midwives, but whether to breastfeed or use formula is left to the mother’s discretion.
Breastfeeding women may experience various health issues that require medicine use.
An Australian study reported that in the three months following birth, 51% of women
had tiredness and exhaustion, 42% had backache, 24% had trouble losing weight, and
19% had constipation [2]. Another study from Australia showed health issues among
breastfeeding women included infections such as mastitis (50%) and depressive disorders
(21%) [3]. Moreover, women took more medications during breastfeeding than during
pregnancy [4]. However, attention should be paid to medication use during breastfeeding
and the potential effects on the child [5]. Infant nutrition is a public health issue because
of the medical and neurodevelopmental advantages of breastfeeding [6], and the proper
management of medicine use is important for well-being during the breastfeeding period.
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Previous studies examined sources of drug safety information that health professionals (e.g.,
medical doctors and pharmacists) used to instruct breastfeeding women [7–9]. However,
few studies have investigated the perspectives of breastfeeding women. Therefore, little is
known about where/how breastfeeding women get drug information.

There are two types of medicines in Japan: (1) prescription drugs, which are prescribed
by doctors and dispensed by pharmacists at pharmacies and can only be obtained with a
doctor’s prescription, with some rare exceptions, and (2) nonprescription drugs, which are
able to be purchased at pharmacies without any prescription. Under the Japanese universal
health insurance system, the maximum self-payment for medical expenses (including
medical examination, prescriptions, and prescription drug costs) is 30% [10]. However,
nonprescription medicines are not covered by the universal health insurance system and
are fully self-paid, but are widely used because of their convenience. The production value
of nonprescription drugs in Japan is approximately 10% of that of prescription drugs [11].
Information on prescription drugs is provided by prescribing doctors and dispensing
pharmacists [12]. Information on nonprescription drugs is provided by pharmacists or
sales clerks who are licensed to sell nonprescription drugs at a pharmacy and may also be
obtained from drug package inserts.

When breastfeeding women experience health problems, they may visit a community
pharmacy to purchase nonprescription drugs [13] or go to clinics and hospitals, which sug-
gests that nonprescription drugs are also in demand among breastfeeding mothers. Both
prescription and nonprescription drugs need to be examined to understand breastfeeding
and medication status. A previous study from Japan that used the text-mining method
extracted the wording “commercially available” as anxiety-related content in terms of
medicine use during pregnancy [14]. This suggested that breastfeeding women may be con-
cerned about nonprescription drugs marketed at pharmacies, as well as prescription drugs.

The present study was conducted to clarify the use of prescription and nonprescription
drugs during the breastfeeding period in Japan. The specific aims were to determine the
types of drugs that breastfeeding women used and compare them with those used by
women who did not breastfeed or breastfed less frequently. The sources of drug information
during the breastfeeding period and the influence on medicine use were also examined to
gain insights to promote healthy breastfeeding and well-being.

2. Materials and Methods
2.1. Study Design, Setting and Participants

A cross-sectional study was conducted to investigate the relationship between breast-
feeding and medicine use. Questionnaire items were based on a review of the litera-
ture [13,15–17] and expert opinion, and are listed in Table S1. We conducted a questionnaire
survey in Fukuoka prefecture from February to August 2016. Convenience sampling was
used to recruit participants. Participants comprised healthy women with children aged
under two years who attended a childcare event at community pharmacies.

The Ethics Committee of Daiichi University of Pharmacy approved this study (no.
15013, 2 November 2015), and the study was performed in accordance with the Japan
ethical guidelines for medical and health research involving human subjects.

2.2. Data Collection

All data were collected by the present authors and students of Daiichi University
of Pharmacy. Paper-based questionnaires were distributed to eligible women at commu-
nity pharmacies on seven randomly selected days in the study period. All participants
were informed of the aims of this study before questionnaires were distributed. Written
informed consent was obtained from all participants. If a participant’s child had already
finished breastfeeding, responses relating to the period during ingestion of breast milk were
obtained. Questionnaires were completed anonymously to maintain participants’ privacy.
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2.3. Measurements
2.3.1. Breastfeeding

Participants were categorized into five groups: (1) breastfed only, (2) breastfed more
than half the time (breastfed for more than half of the period of ingestion of breast milk),
(3) half breastfed (half breastfed and half formula fed), (4) formula fed more than half
the time (formula fed for more than half of the period of ingestion of breast milk), and
(5) formula fed only. In this study, the breastfeeding (BF) group in this study referred to
groups (1) and (2), and the formula fed (FF) group referred to groups (4) and (5). Participants
in group (3) were excluded from the analyses to avoid confusion.

2.3.2. Use of Nonprescription and Prescription Drugs

Participants were asked about their medicine use during the breastfed/formula-fed
period. Participants who answered “yes” were asked to select all nonprescription and pre-
scription drugs they used from lists provided. The options for nonprescription drugs were
cold medicines, medicines for headache and pain relief (oral analgesics), drugs for men-
strual pain, digestive medicines, drugs for skin blotches, drugs for hay fever, motion sick-
ness drugs, eczema drugs, vitamin preparations, anti-itching cream for insect bites/insect
repellants, athlete’s foot remedies, drugs for dry skin, acne medications, medical agents
for constipation, drugs for muscle aches, drugs for stiff shoulders or back pain, drugs
for healthy hair, drugs for sleep, vulnerary, fomentation, other supplements, and kampo
medicine. The options for prescription drugs were cold medicines, vitamins, eczema drugs,
antiallergic drugs, antiasthmatics, thyroid drugs, drugs for peptic ulcer/digestive medicine,
analgesic ointments/creams, anti-infection drugs, antidepressive drugs, oral contracep-
tives, antithrombotic agents, anxiolytics, sedatives, antipsychotics, antirheumatics, antiacne
preparations, blood sugar-lowering agents, lipid-lowering agents, other cardiac drugs,
antiepileptics, ovulation-inducing drugs, drugs for postpartum hemorrhage, antihyperten-
sives, laxatives, iron preparations, oral analgesics, and kampo medicine. Nonprescription
drugs are medicines that are purchased at pharmacies based on symptoms, so some item
descriptions for these options differed even if they were the same type of medicines used
for prescription drugs. Kampo medicine is a group of oriental medicines mainly based
on herbal products. In total, 148 kampo medicines are covered by Japan’s national health
insurance system [18] and are able to be purchased from a pharmacy.

2.3.3. Drug Information Sources

Participants were asked to indicate their information sources for nonprescription
and prescription drugs. The options for information sources were prescribing doctor,
other doctors (e.g., family doctor), dispensing pharmacist, pharmacist at the pharmacy
medicine was purchased, other pharmacists, sales clerks at the pharmacy of purchase,
nurses/midwives, administrative agency (e.g., health center), family/friends, books, the
Internet, and drug package inserts.

2.4. Data Analysis

Differences were examined with Pearson’s chi-square or Fisher’s exact tests if more
than one of the expected values was less than 5. p-values < 0.05 were considered statistically
significant. JMP® 13 (SAS Institute Inc., Cary, NC, USA) was used for the statistical analyses.

3. Results and Discussion
3.1. Participants

Of the 142 eligible participants, 131 completed the questionnaire (92% response rate).
Overall, 46 participants breastfed only, 51 breastfed more than half the time, 20 formula-fed
more than half the time, and 11 formula-fed only. We excluded three participants that
breastfed and formula-fed equally. Therefore, 97 participants were in the BF group, and 31
were in the FF group. There were no significant differences in the child’s age and mother’s
parity between the BF and FF groups.
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3.2. Relationship between Medicine Use and Breastfeeding

The relationship between medicine use and breastfeeding is shown in Table 1 (Q1 and
Q2). The proportions of nonprescription drug use were 26% in those that breastfed only,
41% in those that breastfed more than half the time, 55% in those that formula-fed more than
half the time, and 82% in those that fed formula only. This showed that as breastfeeding
proportions decreased, the use of nonprescription drugs increased (p < 0.05, Cochran–
Armitage test for trend). Conversely, the proportions of participants that took prescription
drugs showed a flatter trend (61% of those that breastfed only, 55% that breastfed more than
half the time, 80% that formula-fed more than half the time, and 73% that formula-fed only).
This showed that prescription medication use did not significantly increase despite the
proportion of breastfeeding decreasing (p > 0.05, Cochran–Armitage test for trend). These
results indicated that breastfeeding had a significant influence on the use of nonprescription
drugs. Furthermore, when the intake of nonprescription and prescription drugs in the
breastfed only, breastfed more than half the time, formula-fed more than half the time,
and formula-fed only groups were compared, there was only a significant difference in
the breastfed only group (p < 0.05, Fisher’s exact test). These participants were likely to
avoid nonprescription drugs, which may be explained by insufficient information sources,
as discussed later.

Table 1. Relationships between medication use and breastfeeding.

Breastfed
Only

(n = 46)

Breastfed
More Than

Half
(n = 51)

Formula-
Fed More
Than Half

(n = 20)

Formula
Fed-Only
(n = 11)

p-Value Among/Between
the Groups

n (%) n (%) n (%) n (%)

Cochran–
Armitage
Test for
Trend

Fisher’s
Exact Test

(Total, N = 128)

Q1
Nonprescription drug use
among women whose
children were in infancy

Yes 12 (26) 21 (41) 11 (55) 9 (82) 0.0003 0.004

Q2
Prescription drug use among
women whose children were
in infancy

Yes 28 (61) 28 (55) 16 (80) 8 (73) 0.1705 0.2303

p-value between the questions
(Fisher’s exact test) 0.002 0.176 0.176 1.000

(Formula feeding group, n = 31)

Q3 Formula feeding because
taking nonprescription drugs Yes n.a. n.a. 0 (0) 0 (0) n.a. n.a.

Q4 Formula feeding because
taking prescription drugs Yes n.a. n.a. 0 (0) 1 (9) n.a. 0.3548

p-value between the questions
(Fisher’s exact test) n.a. n.a. n.a. 1.000 n.a.

(Breastfeeding group, n = 97)

Q5
Use of certain nonprescription
drugs discontinued because
of breastfeeding.

Yes 34 (74) 24 (47) n.a. n.a. n.a. 0.0079

Q6
Use of certain prescription
drugs discontinued because
of breastfeeding.

Yes 20 (43) 20 (39) n.a. n.a. n.a. 0.6853

p-value between the questions
(Fisher’s exact test) 0.0056 0.5489 n.a. n.a. n.a.

Bold indicates significant difference (p < 0.05). n.a., not applicable.
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Only one of the 31 formula feeding participants did not breastfeed because of taking
medication (Table 1, Q3 and Q4). A previous study from the Netherlands showed that
11.5% of participants did not breastfeed because of taking drugs [16] (drug types, nonpre-
scription or prescription, were not mentioned). Moreover, that study indicated only 6.4% of
participants stopped using a certain drug because they breastfed, which was much lower
than the proportion in this study (breastfed only: 74% for nonprescription drugs, 43% for
prescription drugs; p < 0.05) (Table 1, Q5 and Q6). These differences may be attributed
to the previous research being clinic-based, whereas this study was based on community
pharmacies. Other reasons for these discrepancies may be differences in medical conditions
and social and cultural preferences between the two countries.

3.3. Medicine Use for Nonprescription and Prescription Drugs

Medicine use for nonprescription drugs is shown in Table 2 and for prescription
drugs in Table 3. These results showed that both nonprescription and prescription cold
medicines were among the most frequently taken drugs in the FF group. Nonprescription
cold medicine was taken by 35% of participants in the FF group, which was significantly
higher than in the BF group (4%) (p < 0.05, Fisher’s exact test). However, prescription cold
medicines were taken by 39% of participants in the FF group, and 24% in the BF group
(nonsignificant, Fisher’s exact test). These results showed that the use of nonprescription
and prescription cold medicines was lower in the BF group (4% and 24%, respectively)
compared with that in the FF group. Oral analgesics were another commonly used medicine.
Nonprescription oral analgesics were used by 26% of participants in the FF group and 7%
in the BF group (p < 0.05, Fisher’s exact test) (Table 2), whereas prescription oral analgesics
were taken by 26% in the FF group and 32% in the BF group (nonsignificant, Fisher’s exact
test) (Table 3). In summary, the use of nonprescription cold medicines and oral analgesics
showed significant differences between the FF and BF groups, although use of these drugs
based on prescription only showed a nonsignificant difference between the two groups.

Although few components of nonprescription drugs have serious effects on infants
via breast milk [19], some components need special attention. For example, codeine
(methylmorphine) is formulated as an antitussive agent in the form of a salt, such as
codeine phosphate. In genetic polymorphisms of CYP2D6 (CYP2D6*2A, rs1080985), blood
concentration of morphine, a metabolite of codeine, rises sharply and is secreted in breast
milk. Deaths after infant breastfeeding have been reported when women with this genetic
polymorphism took a high dose of codeine (e.g., 24 mg/day dihydrocodeine phosphate)
as an analgesic [20]. Considering genetic polymorphisms, drugs containing codeine are
not applied for children aged under 12 years in Japan [21], the E.U. [22], and the U.S. [23].
Although general nonprescription cold medicines marketed in Japan do not include a
large amount of codeine, it should be noted that such unique constitutions exist. In
addition, in terms of product design, nonprescription cold medicine often contains around
10 ingredients (e.g., codeine as an antitussive, diphenhydramine as an antihistamine,
methylephedrine as a bronchodilator component). This large number of ingredients inhibits
exact safety evaluations. Because cold medicines were frequently avoided by breastfeeding
women in this study, it is recommended that simple and safe cold medicines are needed to
support successful breast feeding and well-being.

In terms of oral analgesics, aspirin should be avoided because a previous study
reported metabolic acidosis in infants fed breast milk from mothers taking a large amount
of aspirin [5]. Furthermore, aspirin may be linked to Reye’s syndrome in infants [24].
However, acetaminophen, a first-line antipyretic analgesic for children, is marketed in
Japan as a nonprescription drug suitable for breastfeeding women [19]. There have been
only a few reports of potential adverse events in infants exposed to acetaminophen via
breast milk [25,26]. The amount of acetaminophen transferred to milk by the mother’s
intake is much less than the amount usually administered to infants [27–29].

Nonprescription drugs for menstrual pain and digestive medicine were also taken
significantly less frequently in the BF group (0% and 1%, respectively) than in the FF
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group (13% and 13%, respectively) (p < 0.05) (Table 2). Because nonprescription drugs are
medicines purchased based on symptoms and low-dose oral contraceptives are not avail-
able as nonprescription drugs in Japan, drugs for menstrual pain are most likely to be oral
analgesics. However, the reason for significantly lower use of digestive medicines (p < 0.05)
in the BF group is unclear, but may reflect breastfeeding women’s intention to reduce
their intake of non-essential medicines. Prescription vitamins were significantly less used
(p < 0.05) in the BF group (1%) than in the FF group (10%) (Table 3). This may also reflect the
intention of health professionals to reduce non-essential medicines during breastfeeding or
that of breastfeeding women to reduce their intake of non-essential medicines.

Table 2. Women’s use of nonprescription drugs in the postpartum period.

Type of Drugs a Breastfeeding (BF) Group
(n = 97)

Formula Feeding (FF) Group
(n = 31)

Difference b

(BF–FF) p-Value c

n (%) n (%) %

Cold medicines 4 4 11 35 −31 <0.001

Oral analgesics (medicines for
headache and pain relief) 7 7 8 26 −19 0.009

Drugs for menstrual pain 0 0 4 13 −13 0.003

Digestive medicines 1 1 4 13 −12 0.012

Drugs for skin blotches 0 0 2 6 −6 0.057

Drugs for hay fever 2 2 2 6 −4 0.247

Motion sickness drugs 0 0 1 3 −3 0.242

Eczema drugs 0 0 1 3 −3 0.242

Vitamin preparations 4 4 2 6 −2 0.632

Anti-itching cream for insect
bites/insect repellents 1 1 1 3 −2 0.427

Vulnerary 1 1 0 0 1 1.000

Fomentation 2 2 0 0 2 1.000

Other supplements 5 5 0 0 5 0.335

Kampo medicine d 15 15 3 10 6 0.559
a Nonprescription drugs are medicines that are purchased at pharmacies based on symptoms, so some item
descriptions for the options were different despite being the same type of medicines as for prescription drugs.
Medicines not selected for any questions were athlete’s foot remedies, drugs for dry skin, acne medications,
medical agents for constipation, drugs for muscle aches, drugs for stiff shoulders or back pain, drugs for healthy
hair, and drugs for sleep. Bold font shows statistical significance (p-value < 0.05). b Percent point difference
between drugs in the breastfeeding and formula-feeding groups. c Fisher’s exact test performed between drugs in
the breastfeeding and formula-feeding groups. d Oriental medicines mainly based on herbal products used in
Japan [18]. Bold indicates a significant difference (p < 0.05).

Table 3. Women’s use of prescription drugs in the postpartum period.

Type of Drugs a Breastfeeding (BF) Group
(n = 97)

Formula Feeding (FF) Group
(n = 31)

Difference b

(BF–FF) p-Value c

n (%) n (%) %

Cold medicines 23 24 12 39 −15 0.111

Vitamins 1 1 3 10 −9 0.044

Eczema drugs 2 2 3 10 −8 0.091

Antiallergic drugs 5 5 4 13 −8 0.219

Antiasthmatics 2 2 2 6 −4 0.247

Thyroid drugs 0 0 1 3 −3 0.242

Drugs for peptic ulcer/digestive
medicines 5 5 2 6 −1 0.676
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Table 3. Cont.

Type of Drugs a Breastfeeding (BF) Group
(n = 97)

Formula Feeding (FF) Group
(n = 31)

Difference b

(BF–FF) p-Value c

n (%) n (%) %

Analgesic ointments/creams 5 5 2 6 −1 0.676

Anti-infection drugs 12 12 4 13 −1 1.000

Drugs for postpartum hemorrhage 2 2 0 0 2 1.000

Antihypertensives 2 2 0 0 2 1.000

Laxatives 11 11 3 10 2 1.000

Iron preparations 8 8 1 3 5 0.687

Oral analgesics 31 32 8 26 6 0.655

Kampo medicine d 20 21 1 3 17 0.025
a Drugs not selected for any questions were antidepressive drugs, oral contraceptives, antithrombotic agents,
anxiolytics, sedatives, antipsychotics, antirheumatics, antiacne preparations, blood sugar-lowering agents, lipid
lowering agents, other cardiac drugs, antiepileptics, and ovulation inducing drugs. Bold font shows statistical
significance (p-values <0.05). b Percent point difference between the breastfeeding and formula-feeding groups.
c Fisher’s exact test performed between medicated drugs in the breastfeeding and formula-feeding groups.
Bold indicates significant difference (p < 0.05). d Oriental medicines mainly based on herbal products used in
Japan [18].

In this study, the percentages of consumption of nonprescription and prescription
kampo medicine in the BF group (15% and 21%, respectively) were higher than in the
FF group (10% and 3%, respectively). The BF group may have preferred to use kampo
medicines because they considered these medicines more moderate and less toxic to infants
than other medicines. This was consistent with a previous study from Italy, in which
natural products were perceived as safer than drugs [30].

3.4. Sources of Drug Safety Information during Breastfeeding Period

Sources of drug safety information for breastfeeding women and the odds ratios for
taking drugs were calculated between those who obtained information from a certain
source and those who did not have this information (Table 4). For nonprescription drugs,
“the Internet” was the most common information source (22%), followed by “pharmacist at
the pharmacy medicine was purchased” (15%), “other doctor (e.g., family doctor)” (10%),
“family/friends” (8%) and “other pharmacists” (7%). The odds ratios of taking medication
when consulting “other doctors”, “pharmacist at the pharmacy medicine was purchased”,
“other pharmacists”, or “family/friends” were 5.5, 5.1, 5.5, and 6.9, respectively. The rate
of taking medication was significantly higher in those who received information from
these sources than in those who did not receive information from these sources (Fisher’s
exact test, p < 0.05). However, the group that received information from the Internet had
the lowest odds ratio for taking medication. For prescription drugs, the most common
information source was “prescribing doctor” (62%), followed by “the Internet” (29%), and
“dispending pharmacist” (19%). The odds ratios for taking medication when consulting
a doctor prescribing medicine or a dispensing pharmacist were 54 and 7.8, respectively
(p < 0.05, Fisher’s exact test). However, the odds ratio for taking medication when the
information was obtained from the Internet was only 1.8, with a nonsignificant difference.
Although breastfeeding women commonly used the Internet to obtain information on
prescription medicines, it did not appear to lead to medication use.

The result of those who used the Internet as a source of information had a lower odd
ratio for taking medication suggested that information about taking medication available
on the Internet while breastfeeding may be negative. The provision of drug information
by health professionals was important for breastfeeding women, as there is information
on the Internet about medicines for which the evidence is uncertain or not guaranteed.
University education may be a key part of promoting the provision of drug information by
health professionals. A previous survey of pharmacists working in community pharmacies
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in Nebraska in the U.S. reported that pharmacists who had worked for <30 years were
considered more qualified to make nonprescription drug recommendations to lactating
women than pharmacists with >31 years of experience [13]. Interestingly, this was con-
sistent with the ratio of pharmacists that felt “the pharmacy school provided appropriate
training regarding nonprescription drugs for lactating women”. This suggested that rather
than experience (e.g., period of service years), it is formal pharmacy education that gives
pharmacists confidence in providing drugs to breastfeeding women. However, few such
studies have been conducted in Japan. Nonetheless, women in the present study received
less information from pharmacists than other sources, such as the Internet. The opportuni-
ties for pharmacists to consult with mothers on their medication should be increased to
prevent possible adverse effects, even for nonprescription drugs. Barriers to and gaps in
such communication should also be investigated.

Table 4. Drug information sources for the breastfeeding group (n = 97), with multiple choice format.

Nonprescription Drugs Prescription Drugs

Info.
Sources Drug Use Info.

Sources Drug Use

Category of Information
Source (Multiple Choice

Format a)
n (%) d Yes (%)

e
Odd

Ratio b p-Value c n (%) d Yes (%) e Odd
Ratio b p-Value c

Prescribing doctor n.a. n.a. n.a. n.a. n.a. n.a. 60 62 52 87 54 <0.001
Other doctor

(e.g., family doctor) 10 10 7 70 5.5 0.03 4 4 1 25 0.2 0.30

Dispensing pharmacist n.a. n.a. n.a. n.a. n.a. n.a. 18 19 16 89 7.8 0.003
Pharmacist at the pharmacy

medicine was purchased 15 15 10 67 5.1 0.01 n.a. n.a. n.a. n.a. n.a. n.a.

Other pharmacists 7 7 5 71 5.5 0.04 6 6 5 83 3.9 0.39

Sales clerks f at the
pharmacy of purchase 2 2 2 100 n.a. 0.11 n.a. n.a. n.a. n.a. n.a. n.a.

Nurses/midwives 4 4 3 75 6.3 0.11 6 6 5 83 3.9 0.39

Administrative agency
(e.g., health center) 0 0 0 n.a. n.a. n.a. 0 0 0 n.a. n.a. n.a.

Family/friends 8 8 6 75 6.9 0.02 10 10 6 60 1.1 1.00

Books 1 1 0 0 n.a. 1.00 1 1 1 100 n.a. 1.00

Internet 21 22 8 38 1.3 0.80 28 29 19 68 1.8 0.25

Drug package inserts 6 6 4 67 4.2 0.17 n.a. n.a. n.a. n.a. n.a. n.a.

Not asked, not searched
(including no opportunity to

take medication)
43 44 3 7 n.a. n.a. 24 25 0 0 n.a. n.a.

a Participants selected information sources in multiple choice format, and the total number of sources exceeded
97. b Odds ratios for taking drugs were calculated between those who obtained information from a certain source
and those who did not. c Statistical difference in taking medicine between those who obtained information from a
certain source and those who did not (Fisher’s exact test). d Percentage in the breastfeeding group. e Percentage
in each category. f Sales clerks licensed to sell nonprescription drugs. n.a., not applicable.

Only 25% of the participants did not ask/search for drug information for prescription
drugs, whereas 44% of participants did not ask/search for nonprescription drug informa-
tion. Those who stated “not asked, not searched” were those who did not need to take any
medication, and therefore did not need to search for information, or they may have believed
that nonprescription drugs were relatively safe compared with prescription medicines.
Further studies are needed to analyze this issue in this population in more depth.

Because of the limited number of participants in this study, a stratified analysis by
information source choice was not performed. However, a pilot correlation analysis sug-
gested “the Internet”, “sales clerks at pharmacy of purchase”, and “drug package inserts”
appeared to have been related to some extent (data not shown). It is possible that our
sample was relatively self-reliant in seeking drug information. Interestingly, for both non-
prescription and prescription drugs, women with more sources of information were more
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likely to take medication (Table 5). Because this was a cross-sectional study, it was unclear
whether more sources of information led to higher medication use rates, or whether women
with more sources of information were more likely to take medication if they needed to.
Further research is needed to clarify these points.

Table 5. Total number of drug information sources in the breastfeeding group (n = 97).

Nonprescription Drugs Prescription Drugs

Drug Use
Cochran–

Armitage Test
for Trend

Drug Use
Cochran–

Armitage Test
for Trend

Total Number of Information Sources
(Total of Multiple Choice Items) n Yes (%) p-Value n Yes (%) p-Value

<0.0001 <0.0001

0 43 3 7 24 0 0

1 39 19 49 29 20 69

2 8 6 75 32 26 81

3 6 4 67 9 8 89

4 1 1 100 2 1 50

5 0 n.a. n.a. 1 1 100

n.a., not applicable.

3.5. Limitations of this Study

A major limitation of the study was that limited information was collected in the
questionnaire, which has implications for the results presented and discussed in this paper.
Therefore, this research should be considered an exploratory study. In further surveys, the
questionnaire should collect information on aspects such as: (1) The quantity or regularity of
the use of drugs, (2) Perceptions of risk and efficacy with comparison of non-prescribed and
prescribed drugs as well as natural products, and (3) Trust in the source of the information.
(1) The quantity or regularity of the use of drugs because the risk differs by whether the use
of a drug is occasional or prolonged. (2) The failure to consider risk perception was another
important limitation of this study. Information on breastfeeding women’s risk perceptions
is crucial to understand their decisions to use/not use medicines during lactation [31]. It
is also important to consider how breastfeeding women weigh efficacy versus risk when
deciding to use medicines. (3) Further analyses should include trust in the source of the
information as well as the source of the information as this information is also important
for understanding decisions about drug use.

There were several other limitations in this study. Because this study used a cross-
sectional design, it was difficult to control potential confounders between the compared
groups and was not possible to clarify exact causal relationships. Secondly, it was possible
that selection bias existed in terms of women who visited the childcare events at the
community pharmacies. For example, the women targeted in this study may have had
more time available than those who did not attend such events. Thirdly, the number of
participants was relatively small, especially for the formula feeding only group. These
differences may have affected the findings.

4. Conclusions

Our results suggested that breastfeeding plays an important role in women’s decisions
about taking medication in Japan. Many breastfeeding women were hesitant about taking
nonprescription drugs. This study also revealed that there are insufficient drug information
sources in Japan. A major limitation of this study was the limited information that was
collected with the questionnaire, which has implications for interpretation of the results.
Qualitative studies could contribute to deepening knowledge on these issues. To promote
healthy breastfeeding, it is important to provide sufficient drug safety information, and
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information on how to manage medicines during the breastfeeding period. Barriers and
gaps in communication should also be investigated in a further study.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/
10.3390/ijerph191811722/s1, Table S1: Questionnaire on women’s medicine use and breastfeeding.

Author Contributions: Conceptualization: Y.F.; investigation, Y.F., K.H. (Keiko Hirokawa) and Y.K.;
formal analysis, Y.F., H.K. and K.H.H.; writing—original draft preparation, Y.F.; writing—review and
editing, Y.F., K.H. (Keiko Hirokawa), Y.K., T.K., T.Y., K.H. (Koichi Haraguchi), Y.H., H.K. and K.H.H.;
funding acquisition, Y.F. All authors have read and agreed to the published version of the manuscript.

Funding: This work was supported by Grants-in-Aid for Research from the OTC Self-Medication
Promotion Foundation. The funding body had no role in the design of the study; the collection,
analyses, or interpretation of data; the writing of the manuscript, or decision to publish the results.

Institutional Review Board Statement: The Ethics Committee of Daiichi University of Pharmacy
approved this study (no. 15013, 2 November 2015), and the study was performed in accordance with
the Japan ethical guidelines for medical and health research involving human subjects.

Informed Consent Statement: Written informed consent was obtained from all participants. Ques-
tionnaires were completed anonymously to maintain participants’ privacy.

Acknowledgments: We would like to acknowledgments to the Daiichi University of Pharmacy and
Sankyu-drug Ltd. for their facilitation during this study. We also thank Epp Denise, Junko Ikushima,
Rika Tougou, Mayumi Ishikawa, Yoshiko Ito from Daiichi University of Pharmacy for their support.
We are also extremely grateful to the study participants.

Conflicts of Interest: The authors declare no conflict of interest. The co-author (Kei.H.) is an employee
of a community pharmacy that hosted the childcare events. This work was supported by Grants-in-
Aid for Research from the OTC Self-Medication Promotion Foundation. The funding body had no
role in the design of the study; the collection, analyses, or interpretation of data; the writing of the
manuscript, or the decision to publish the results.

References
1. WHO. The Optimal Duration of Exclusive Breastfeeding. Available online: https://apps.who.int/iris/handle/10665/67219 (accessed

on 8 July 2022).
2. Gunn, J.; Lumley, J.; Chondros, P.; Young, D. Does an early postnatal check-up improve maternal health: Results from a

randomised trial in Australian general practice. Br. J. Obstet. Gynaecol. 1998, 105, 991–997. [CrossRef] [PubMed]
3. Jayawickrama, H.S.; Amir, L.H.; Pirotta, M.V. GPs’ decision-making when prescribing medicines for breastfeeding women:

Content analysis of a survey. BMC Res. Notes 2010, 3, 82. [CrossRef] [PubMed]
4. Stultz, E.E.; Stokes, J.L.; Shaffer, M.L.; Paul, I.M.; Berlin, C.M. Extent of medication use in breastfeeding women. Breastfeed. Med.

Off. J. Acad. Breastfeed. Med. 2007, 2, 145–151. [CrossRef] [PubMed]
5. Clark, J.H.; Wilson, W.G. A 16-day-old breast-fed infant with metabolic acidosis caused by salicylate. Clin. Pediatrics 1981, 20,

53–54. [CrossRef] [PubMed]
6. Eldelman, A.I.S.; Schanler, R.J.; Johnston, M.; Landers, S.; Noble, L.; Szucs, K.; Viehmann, L. Breastfeeding and the use of human

milk. Pediatrics 2012, 129, e827–e841. [CrossRef]
7. de Ponti, M.; Stewart, K.; Amir, L.H.; Hussainy, S.Y. Medicine use and safety while breastfeeding: Investigating the perspectives

of community pharmacists in Australia. Aust. J. Prim. Health 2015, 21, 46–57. [CrossRef]
8. Jones, W.; Brown, D. The pharmacist’s contribution to primary care support for lactating mothers requiring medication. J. Soc.

Adm. Pharm. 2000, 17, 88–98.
9. Ronai, C.; Taylor, J.S.; Dugan, E.; Feller, E. The identifying and counseling of breastfeeding women by pharmacists. Breastfeed.

Med. Off. J. Acad. Breastfeed. Med. 2009, 4, 91–95. [CrossRef]
10. MHLW. An Outline of the Japanese Medical System, Japanese Ministry of Health, Labour and Welfare (MHLW). Available online:

https://www.mhlw.go.jp/english/policy/health-medical/health-insurance/index.html (accessed on 18 August 2022).
11. MHLW. Annual Report of the Pharmaceutical Industry Production Dynamics Statistics, Japanese Ministry of Health, Labour and

Welfare (MHLW). Available online: https://www.mhlw.go.jp/topics/yakuji/2020/nenpo/ (accessed on 18 August 2022).
12. Arakawa, K.; Watanabe, S.; Hayashi, N.; Iwata, H.; Kobayashi, N.; Fujimoto, K.; Yamaura, K. Survey of Satisfaction and Needs for

Provision of Information on Prescription Drugs. Iryo Yakugaku (Jpn. J. Pharm. Health Care Sci.) 2020, 46, 615–627. [CrossRef]
13. Schrempp, S.; Ryan-Haddad, A.; Galt, K.A. Pharmacist counseling of pregnant or lactating women. J. Am. Pharm. Assoc. 1996, 41,

887–890. [CrossRef]

https://www.mdpi.com/article/10.3390/ijerph191811722/s1
https://www.mdpi.com/article/10.3390/ijerph191811722/s1
https://apps.who.int/iris/handle/10665/67219
http://doi.org/10.1111/j.1471-0528.1998.tb10263.x
http://www.ncbi.nlm.nih.gov/pubmed/9763051
http://doi.org/10.1186/1756-0500-3-82
http://www.ncbi.nlm.nih.gov/pubmed/20331898
http://doi.org/10.1089/bfm.2007.0010
http://www.ncbi.nlm.nih.gov/pubmed/17903100
http://doi.org/10.1177/000992288102000107
http://www.ncbi.nlm.nih.gov/pubmed/7449246
http://doi.org/10.1542/peds.2011-3552
http://doi.org/10.1071/PY13012
http://doi.org/10.1089/bfm.2008.0122
https://www.mhlw.go.jp/english/policy/health-medical/health-insurance/index.html
https://www.mhlw.go.jp/topics/yakuji/2020/nenpo/
http://doi.org/10.5649/jjphcs.46.615
http://doi.org/10.1016/S1086-5802(16)31330-4


Int. J. Environ. Res. Public Health 2022, 19, 11722 11 of 11

14. Takagi, K.; Onda, M.; Iwaki, A.; Nishikawa, N.; Arakawa, Y. Analysis of Anxiety of Pregnant and Lactating Women Concerning
Use of Drugs Using Text Mining. Iryo Yakugaku (Jpn. J. Pharm. Health Care Sci.) 2011, 37, 111–117. [CrossRef]

15. Lee, A.; Moretti, M.E.; Collantes, A.; Chong, D.; Mazzotta, P.; Koren, G.; Merchant, S.S.; Ito, S. Choice of breastfeeding and
physicians’ advice: A cohort study of women receiving propylthiouracil. Pediatrics 2000, 106, 27–30. [CrossRef] [PubMed]

16. Schirm, E.; Schwagermann, M.P.; Tobi, H.; de Jong-van den Berg, L.T. Drug use during breastfeeding. A survey from the
Netherlands. Eur. J. Clin. Nutr. 2004, 58, 386–390. [CrossRef] [PubMed]

17. Hussainy, S.Y.; Dermele, N. Knowledge, attitudes and practices of health professionals and women towards medication use in
breastfeeding: A review. Int. Breastfeed. J. 2011, 6, 11. [CrossRef]

18. Watanabe, K.; Matsuura, K.; Gao, P.; Hottenbacher, L.; Tokunaga, H.; Nishimura, K.; Imazu, Y.; Reissenweber, H.; Witt, C.M.
Traditional Japanese Kampo Medicine: Clinical Research between Modernity and Traditional Medicine-The State of Research and
Methodological Suggestions for the Future. Evid. Based Complementary Altern. Med. Ecam 2011, 2011, 513842. [CrossRef] [PubMed]

19. Ito, S.; Murashima, A. Pharmacotherapy Consultation - Pregnancy and Lactation, 2nd ed.; Nanzando: Tokyo, Japan, 2014.
20. Koren, G.; Cairns, J.; Chitayat, D.; Gaedigk, A.; Leeder, S.J. Pharmacogenetics of morphine poisoning in a breastfed neonate of a

codeine-prescribed mother. Lancet 2006, 368, 704. [CrossRef]
21. MHLW. Publication of Revised ‘Precautions’ for Medicinal Products Containing Codeine Phosphate Hydrate, Dihydrocodeine

Phosphate or Tramadol Hydrochloride, Ministry of Health, Labour and Welfare of Japan. 2019. Available online: https:
//www.mhlw.go.jp/hourei/doc/tsuchi/T190710I0060.pdf (accessed on 8 July 2022).

22. EMA. Restrictions on Use of Codeine for Pain Relief in Children—CMDh Endorses PRAC Recommendation, European Medicines
Agency. 2013. Available online: https://www.ema.europa.eu/en/medicines/human/referrals/codeine-containing-medicines
(accessed on 8 July 2022).

23. FDA. FDA Drug Safety Communication: FDA Restricts Use of Prescription Codeine Pain and Cough Medicines and Tramadol Pain
Medicines in Children; Recommends Against Use in Breastfeeding Women; U.S. Food and Drug Administration: Silver Spring,
MD, USA, 2017. Available online: https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-
fda-restricts-use-prescription-codeine-pain-and-cough-medicines-and (accessed on 8 July 2022).

24. Hurwitz, E.S.; Barrett, M.J.; Bregman, D.; Gunn, W.J.; Pinsky, P.; Schonberger, L.B.; Drage, J.S.; Kaslow, R.A.; Burlington, D.B.;
Quinnan, G.V.; et al. Public Health Service study of Reye’s syndrome and medications. Report of the main study. Jama 1987, 257,
1905–1911. [CrossRef]

25. Ito, S.; Blajchman, A.; Stephenson, M.; Eliopoulos, C.; Koren, G. Prospective follow-up of adverse reactions in breast-fed infants
exposed to maternal medication. Am. J. Obstet. Gynecol. 1993, 168, 1393–1399. [CrossRef]

26. Matheson, I.; Lunde, P.K.; Notarianni, L. Infant rash caused by paracetamol in breast milk? Pediatrics 1985, 76, 651–652. [CrossRef]
27. Berlin, C.M., Jr.; Yaffe, S.J.; Ragni, M. Disposition of acetaminophen in milk, saliva, and plasma of lactating women. Pediatric

Pharmacol. 1980, 1, 135–141.
28. Bitzen, P.O.; Gustafsson, B.; Jostell, K.G.; Melander, A.; Wahlin-Boll, E. Excretion of paracetamol in human breast milk. Eur. J. Clin.

Pharmacol. 1981, 20, 123–125. [CrossRef]
29. Notarianni, L.J.; Oldham, H.G.; Bennett, P.N. Passage of paracetamol into breast milk and its subsequent metabolism by the

neonate. Br. J. Clin. Pharmacol. 1987, 24, 63–67. [CrossRef] [PubMed]
30. Colaceci, S.; Giusti, A.; De Angelis, A.; Della Barba, M.I.; De Vincenti, A.Y.; Vellone, E.; Alvaro, R. Medications, “Natural”

Products, and Pharmacovigilance during Breastfeeding: A Mixed-Methods Study on Women’s Opinions. J. Hum. Lact. 2016, 32,
324–332. [CrossRef] [PubMed]

31. Amundsen, S.; Øvrebø, T.G.; Amble, N.M.S.; Poole, A.C.; Nordeng, H. Risk perception, beliefs about medicines and medical
adherence among pregnant and breastfeeding women with migraine: Findings from a cross-sectional study in Norway. BMJ
Open 2019, 9, e026690. [CrossRef] [PubMed]

http://doi.org/10.5649/jjphcs.37.111
http://doi.org/10.1542/peds.106.1.27
http://www.ncbi.nlm.nih.gov/pubmed/10878145
http://doi.org/10.1038/sj.ejcn.1601799
http://www.ncbi.nlm.nih.gov/pubmed/14749761
http://doi.org/10.1186/1746-4358-6-11
http://doi.org/10.1093/ecam/neq067
http://www.ncbi.nlm.nih.gov/pubmed/21687585
http://doi.org/10.1016/S0140-6736(06)69255-6
https://www.mhlw.go.jp/hourei/doc/tsuchi/T190710I0060.pdf
https://www.mhlw.go.jp/hourei/doc/tsuchi/T190710I0060.pdf
https://www.ema.europa.eu/en/medicines/human/referrals/codeine-containing-medicines
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-restricts-use-prescription-codeine-pain-and-cough-medicines-and
https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-restricts-use-prescription-codeine-pain-and-cough-medicines-and
http://doi.org/10.1001/jama.1987.03390140075030
http://doi.org/10.1016/S0002-9378(11)90771-6
http://doi.org/10.1542/peds.76.4.651
http://doi.org/10.1007/BF00607148
http://doi.org/10.1111/j.1365-2125.1987.tb03137.x
http://www.ncbi.nlm.nih.gov/pubmed/3620287
http://doi.org/10.1177/0890334415619746
http://www.ncbi.nlm.nih.gov/pubmed/26676366
http://doi.org/10.1136/bmjopen-2018-026690
http://www.ncbi.nlm.nih.gov/pubmed/30819714

	Introduction 
	Materials and Methods 
	Study Design, Setting and Participants 
	Data Collection 
	Measurements 
	Breastfeeding 
	Use of Nonprescription and Prescription Drugs 
	Drug Information Sources 

	Data Analysis 

	Results and Discussion 
	Participants 
	Relationship between Medicine Use and Breastfeeding 
	Medicine Use for Nonprescription and Prescription Drugs 
	Sources of Drug Safety Information during Breastfeeding Period 
	Limitations of this Study 

	Conclusions 
	References

