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Abstract: Information on medication utilization among pregnant and postpartum women during
the pandemic is lacking. We described the prevalence and patterns of self-reported medication use
among pregnant and postpartum women during the third wave of the pandemic (June-August
2021). An online questionnaire was distributed in five European countries between June-August
2021. Pregnant women or women who had delivered in the three preceding months, and >18 years
old, could participate. The prevalence of overall medication use, self-medication, and changes in
chronic medication use were determined. A total of 2158 women out of 5210 participants (41.4%)
used at least one medication. Analgesics (paracetamol), systemic antihistamines (cetirizine), and
drugs for gastric disorders (omeprazole) were the three most used classes. Anti-infectives were less
prevalent than during pre-pandemic times. Antidepressants and anxiety related medication use re-
mained similar, despite a higher prevalence of these symptoms. Self-medication was reported in
19.4% of women, and 4.1% of chronic medication users reported that they changed a chronic medi-
cation on personal initiative due to the pandemic. In conclusion, medication use patterns in our
cohort were mostly similar to those of the first COVID-19 wave and the pre-pandemic period. More
studies are needed to explore factors associated with self-medication and changes in chronic medi-
cation use due to the pandemic in this perinatal population.
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1. Introduction

Since December 2019, the world has been struggling with the new severe acute res-
piratory syndrome coronavirus 2 (SARS-CoV-2), responsible for the COVID-19 pandemic
and significant consequences on people’s daily lives and health [1-4]. Several vaccines are
now available worldwide to prevent COVID-19 infection and progression to severe forms.
Among the many medications that have been repurposed, a few have proved effective in
treating the disease [5-7] while others have produced little to no benefits and were some-
times even harmful [8,9]. Hydroxychloroquine, in combination with azithromycin, was
one striking example of this, showing no beneficial effects in several randomized clinical
trials [10,11], but increased the likelihood of serious side effects [12]. In parallel, concerns
related to the intake of certain commonly used medications, including non-steroidal anti-
inflammatory drugs (NSAIDs) [13] and renin-angiotensin system medications [14], and a
subsequent increased risk of severe COVID-19 have also been raised but have not been
confirmed. This plethora of new and constantly changing information during the pan-
demic may have affected the behaviour of prescribers and patients regarding medication
use.

In addition, the indirect effects of the pandemic may also have impacted medication
practices, especially among vulnerable populations suffering from chronic diseases. For
instance, studies have shown better adherence to asthma/COPD therapy during the pan-
demic, potentially due to patients’ fear of being more vulnerable to severe COVID-19 and
to the strengthening of international society recommendations [15,16]. It has also been
reported that some minorities experienced difficulties in accessing their treatment, in part
due to loss of employment and living in communities with a high number of COVID-19
cases [17]. In addition, restricted or delayed access to health care is a factor that has im-
pacted the management of chronic diseases. For example, an increased incidence of dia-
betic ketoacidosis cases between March 2020 and February 2021 have been reported in
England among both type 1 and type 2 diabetes [18], suggesting poor glycemic control
and delayed diagnosis. With regard to rheumatologic and autoimmune diseases, a switch
from intravenous biologic drugs to subcutaneous treatments was observed as a conse-
quence of the physicians” preference to spare their patients from attending hospitals and
thus lower their risk of infection [19]. Finally, the pandemic has taken a heavy toll on
people’s mental health, and studies have shown different changes in the prescriptions of
psychotropic medications (e.g., antipsychotics, antidepressants, benzodiazepines) during
this period, with variations between medication classes, populations, and period of the
pandemic. For instance, an increase in antidepressant prescriptions among all UK resi-
dents was observed between January and August 2020 compared to the years 20162019
[20], while a decrease was observed among male patients in Portugal between March 2020
and March 2021 [21]. In the latter study, anxiolytics, hypnotics, and sedative prescriptions
decreased among elderly females over the same period, while prescriptions of antipsy-
chotics, benzodiazepines, and antidepressants increased among residents of nursing
homes in Canada after the onset of the pandemic [22].

While evidence on medication practices and utilization patterns in the general pop-
ulation during the pandemic is continuously growing, it remains scarce among pregnant
and postpartum women. A multinational study performed across five European countries
at the end of the first wave of the pandemic (i.e., June—July 2020) reported on the use of
medication in this specific population [23]. Results showed a high prevalence of self-re-
ported medication use (60%), with similar medication classes being frequently used dur-
ing the pandemic as before, except for the level of antibiotic use. Moreover, 20% of women
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declared that they were more likely to take medication because of the pandemic. How-
ever, the actual prevalence of self-medication during pregnancy in relation to the pan-
demic and any changes in chronic medication use related to the COVID-19 pandemic were
not studied. Meanwhile, the pandemic has continued its course, and several new waves
have passed, possibly impacting medication utilization patterns in this population. Thus,
the aim of this study was two-fold: first, we aimed to describe the prevalence and patterns
of self-reported medication use among pregnant and postpartum women during the third
wave of the pandemic (June-August 2021); second, we aimed to assess changes in chronic
medication use due to COVID-19 and associated risk factors.

2. Materials and Methods
2.1. Design and Study Population

This study is a cross-sectional drug utilization study. It is part of a multinational,
European, COVID-19 project aimed at determining the impact of the third wave of the
pandemic on pregnant and postpartum women’s medication use, vaccine acceptance,
mental health, and perinatal/birth experiences. An online, anonymous questionnaire was
distributed in Norway, Belgium, Switzerland, the Netherlands, and the United Kingdom
between 10 June and 22 August 2021 (see Supplementary Materials S1 for the English ver-
sion). The questionnaire was adapted from the first round of the COVID-19 project in 2020
[2,23,24]. Pregnant women and women who had given birth in the three months preced-
ing the survey and who were at least 18 years old, were eligible to participate. Given the
anonymous nature of the data collected, ethics and privacy approval were not required in
the participating countries; in Belgium, approval was obtained from EC Research UZ/KU
Leuven (563966, 27 May 2021). Participants provided online informed consent before ac-
cessing the questionnaire.

For the first aim, we included the entire study population. For the second aim, we
restricted the population to women who reported a change or no change in the use of a
chronic medication during the three preceding months, excluding those who reported not
having used any chronic medication (see flowchart in Figure 1).

2.2. Data Collection

The questionnaire was accessible online and promoted through commonly used
pregnancy/maternal websites, forums, and social media. Details on the recruitment tools
and availability of the questionnaire in each country are provided in Supplementary Ma-
terials 52, as well an overview of the infection rates and imposed regulations in each coun-
try during the study period in Supplementary Materials S3. The national study coordina-
tors translated the English version of the modified survey into the respective national lan-
guage(s) of the participating countries (i.e., Norwegian, Dutch, French, German, and Ital-
ian).

2.3. Use of Medication

All pregnant and postpartum participants were asked whether they had used any
medicinal product(s) in the three months preceding the survey including both “prescrip-
tion and non-prescription medicines, folic acid, and herbal medicines”. Information on
the name of the product(s) used as well as the disease(s) and symptom(s) for which the
product(s) was/were used were retrieved. Women were also asked about the occurrence
and type of ‘self-medication” during pregnancy or since delivery, defined as “starting a
medication on personal initiative without advice from a health care professional (HCP)”.
Potential reasons were explored by using multiple-choice questions. Third, any changes
in the use of chronic medications on personal initiative due to the COVID-19 pandemic
were investigated through yes or no and open-ended questions, exploring the names of
the changed medications and the reasons for changing.
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National study coordinators classified each medicinal product into six different
groups including “medications”, “iron”, “folic acid”, “multivitamins”, “omega-3 fatty ac-
ids”, and “other products”. The latter included probiotics, herbal products, vitamin C,
calcium, and all other health products that did not belong to any other group. Iron, folic
acid, multivitamins, omega-3 fatty acids, and other products are referred to as “supple-
ments/vitamins” in the text. Medications were coded according to the Anatomical Thera-
peutic Chemical (ATC) classification system [25] into the 5th ATC level whenever possi-
ble, otherwise into the most precise corresponding ATC level (2nd—4th). In cases where
the product contained more than one active substance that did not correspond to a specific
ATC code, each substance was coded separately. When the route of administration was
not provided, it was coded as the one most commonly used in the context of pregnancy.

2.4. Covariates

In addition to medication use, the survey collected information on the participants’
socio-demographic characteristics (i.e., country, age, relationship status, professional sta-
tus, working in health care or not, highest level of education), their current pregnancy (i.e.,
gestational age, planned pregnancy or not) or postpartum status (i.e., infant’s age, cur-
rently breastfeeding or not, any breastfeeding experience before the pandemic), their gen-
eral health (i.e., presence of a chronic disease: asthma, allergy, hypothyroidism, cardio-
vascular diseases, diabetes, depression, anxiety, epilepsy, rheumatoid arthritis, inflamma-
tory bowel disease, any other disease), the presence of depressive and anxiety symptoms
(based on the Edinburgh Depression Scale (EDS) [26], and the Generalized Anxiety Dis-
order Assessment (GAD-7) [27]), and substance use (i.e., smoking, alcohol consumption).
Information specifically related to the pandemic was also collected such as a potential or
confirmed COVID-19 infection, the severity of the infection, the infection of a close family
member, their vaccine status (dichotomized as being vaccinated or willing to vs. unwilling
to be vaccinated), the perception of anti-pandemic measures as an infringement to indi-
vidual freedom (dichotomized as yes/no), and trust in various sources of information re-
garding the pandemic (either the government or health authorities, at least one type of
HCP (i.e., general practitioner, pharmacist, midwife, or obstetrician), family or friends, the
media or Internet).

2.5. Data Analyses

Aim 1: Descriptive analyses were used to calculate the prevalence of any medicinal
product (including medications and supplements/vitamins) and any medication use (ex-
cluding supplements/vitamins) during pregnancy and postpartum as well as the mean
number of medications used per woman. The prevalence of the ten most used medication
classes (ATC level 2) was determined, along with the most commonly used individual
medications (ATC level 5) within each class. The prevalence of self-medication per class,
and potential reasons for self-initiating medication were described as absolute numbers
and percentages.

Aim 2: The prevalence of changes in the use of a chronic medication due to COVID-
19 was determined. Reasons for changes in chronic medication use were qualitatively as-
sessed using an inductive, thematic approach, grouping the answers into thematic key
concepts. An exploratory case-control analysis was further conducted to determine risk
factors associated with changes in chronic medication due to COVID-19. Pregnant and
postpartum women who answered positively to the following question: “Did you change
the use of a chronic medicine on your own initiative due to the COVID-19 pandemic (e.g.,
stopped using it, used less or used more of the medicine)?” were defined as cases. Preg-
nant and postpartum women who answered negatively to the latter question were de-
fined as controls. Women who did not answer the question or answered “I don’t use a
chronic medicine” were excluded from the analysis. Risk factors identified in the general
population for changes in chronic medication during the pandemic were tested in a uni-
variable logistic regression such as (1) disruption in access to health care services [17-19],
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which corresponded to either having experienced a change in the schedule of persons
providing care (midwife, gynecologist) or cancellation/reduction of an appointment (di-
chotomized as yes/no); (2) fear of contracting a severe form of COVID-19 (dichotomized
as yes/no); and (3) perceiving COVID-19 as more severe or risky during pregnancy/breast-
feeding compared to the general non-pregnant/non-breastfeeding population (catego-
rized as more severe/risky, very risky, extremely risky, and not more severe/not very
risky/not risky at all) [28,29]. Depressive and anxiety symptoms, both commonly associ-
ated with poor medication adherence [30,31] and likely worsened during the pandemic,
were also tested. Finally, potential risk factors specific to the pandemic situation were an-
alyzed. Covariates with a p < 0.25 were included in the multivariable logistic regression.
Standardized difference was used to assess imbalances in baseline characteristics between
women who changed a chronic medication due to COVID-19 and women who did not.
Covariates with a standardized difference equal to or greater than 0.20 were also included
in the final adjusted model. Multicollinearity was checked using the variance inflation
factor (VIF), considering 10 as a threshold for multicollinearity. Results are presented as
crude odds ratio and adjusted odds ratio with 95% confidence intervals. Statistical anal-
yses were performed with STATA SE version 17 (StataCorp, College Station, TX, USA).

3. Results
3.1. Characteristics of the Population

Overall, 5210 women participated in the survey, encompassing 3411 pregnant
women and 1799 women who had delivered in the three months preceding the survey.
Most women were recruited in Norway (67.0%, 3489/5210), followed by Belgium (11.4%,
595/5210), the United Kingdom (7.9%, 410/5210), Switzerland (7.4%, 386/5210), and the
Netherlands (6.3%, 330/5210). Most participants were in a relationship (88.5%, 4611/5210)
and were professionally active (80.0%, 4167/5210), with approximately one out of four
women (26.2%, 1366/5210) working in health care. A chronic disease was reported by
34.9% (1190/3411) and 26.5% (476/1799) of pregnant and post-partum women, mainly al-
lergies (18.6%, 634/3411 and 12.8%, 230/1799 of pregnant and post-partum women, respec-
tively) and asthma (5.7%, 195/3411 and 4.1%, 74/1799). Hypothyroidism was the third
most common chronic disease during pregnancy (4.6%, 157/3411), while cardiovascular
diseases were the third most common during postpartum (2.6% 46/1799). Pregnant
women were nulliparous in 53.7% (1831/3411) and in their third trimester in 52.8% of the
cases (1802/3411). The pregnancy was planned in 78.4% of cases. Most postpartum women
were breastfeeding when filling out the survey (89.2%, 1604/1799), and 61.3% (1102/1799)
of their infants were between six and 12 weeks old. Of all participants, 5.1% (263/5210)
had tested positive for a SARS-CoV-2 infection at any time since the beginning of the pan-
demic, and 7.4% (383/5210) were symptomatic but not confirmed with a test including
1.7% (88/5210) who had either presented long-term symptoms or had been hospitalized.

Overall, 93.1% (4851/5210) of participants including 93.6% (3194/3411) of pregnant
and 92.1% (1657/1799) of postpartum women reported having used a “medicinal product”
(including medications and supplements/vitamins) in the last three months. This corre-
sponded to 32.5% (1134/3489) of Norwegian women, 65.5% (390/595) of Belgian women,
57.6% (236/410) of British women, 61.4% (237/386) of Swiss women, and 48.8% (161/330)
of Dutch women. Participant characteristics according to medication use (excluding iron,
folic acid, multivitamins, omega-3 fatty acids, and other products) in the last three months
are presented in Table 1. The use of supplements/vitamins (i.e., iron, folic acid, multivita-
mins, omega-3 fatty acids, and other products) by country is described in Supplementary
Table S1.
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Table 1. Characteristics of the participants according to any medication use in the last three months

(n=5210).
Pregnant Women Postpartum Women
Who Used at Least All Post-Partum Who Used at Least
All Pregnant One Medication Women (1 = One Medication
Women (n =3411) during the Three 1799) during the Three
Previous Months Previous Months (n
(n=997) =1161)
N (%) N (%) N (%) N (%)
Baseline characteristics
Country
Norway 2376 (69.7) 408 (40.9) 1113 (61.9) 726 (62.5)
Belgium 360 (10.6) 229 (23.0) 235 (13.1) 161 (13.9)
United Kingdom 290 (8.5) 166 (16.7) 120 (6.7) 70 (6.0)
Switzerland 210 (6.2) 113 (11.3) 176 (9.8) 124 (10.7)
Netherlands 175 (5.1) 81 (8.1) 155 (8.6) 80 (6.9)
Maternal age (years)
18-30 1374 (40.3) 387 (38.8) 675 (37.5) 473 (40.7)
31-40 1707 (50.0) 544 (54.6) 897 (49.9) 631 (54.4)
>40 68 (2.0) 35 (3.5) 44 (2.4) 31 (2.7)
Relationship status
Married/cohabit-— 300, 0.1 941 (94.4) 1595 (88.7) 1120 (96.5)
ing/partner
Single 57 (1.7) 25 (2.5) 21 (1.2) 15 (1.3)
Professional status *
meesstliovr;auy A 2799 (82.1) 869 (87.2) 1430 (79.5) 1005 (86.6)
Not professionally 5,¢ 105) 96 (9.6) 176 (9.8) 122 (10.5)
active
Working in health care
Yes 906 (26.6) 327 (32.8) 486 (27.0) 348 (30.0)
No 1879 (55.1) 542 (54.4) 947 (52.6) 659 (56.8)
Level of education
Low (primary
school) 73(2.1) 16 (1.6) 34 (1.9) 22 (1.9)
Medium (high
school) 540 (15.8) 157 (15.7) 290 (16.1) 773 (66.6)
High (more than
high school) 2516 (73.8) 781 (78.3) 1279 (71.1) 328 (28.3)
Smoked during pregnancy **
Yes 43 (1.3) 24 (2.4) 19 (1.1) 13 (1.1)
No 3106 (91.1) 942 (94.5) 1597 (88.8) 1122 (96.6)
At least one chronic disease
Yes 1190 (34.9) 467 (46.8) 476 (26.5) 456 (39.3)
No 2221 (65.1) 530 (53.2) 1323 (73.5) 705 (60.7)
Reproductive health
Parity
Nulliparous 87 (3.0) 528 (53.0) N/A N/A
Multiparous 1580 (46.3) 469 (47.0) N/A N/A
Planned pregnancy
Yes 2673 (78.4) 831 (83.4) N/A N/A
No 208 (4.4) 57 (5.7) N/A N/A
No, butitwasnot 51 4 109 (10.9) N/A N/A

unexpected
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Gestational weeks

(GW)
First trimester (<14 595 47 5 121 (12.1) N/A N/A
GW)
Second trimester
(>14 and <28 GW) 1151 (33.7) 371 (37.2) N/A N/A
Third trimester (28
GW-end of preg- 1802 (52.8) 505 (50.7) N/A N/A
nancy)
Infant’s age
<6 weeks N/A N/A 674 (37.5) 447 (38.5)
6-12 weeks N/A N/A 1102 (61.3) 714 (61.5)
Currently breastfeeding
Yes N/A N/A 1604 (89.2) 1050 (90.4)
No N/A N/A 172 (9.6) 111 (9.6)
Any breastfeeding experience before the pandemic
Yes N/A N/A 660 (36.7) 437 (37.6)
No N/A N/A 942 (52.4) 613 (52.8)

COVID-19 related factors

Coronavirus infection status ***

Positive test 163 (4.8) 63 (6.3) 100 (5.6) 58 (5.0)
Symptomatic but
not tested 224 (6.6) 85 (8.5) 159 (8.8) 102 (8.8)
Negative testorno 50 g6 7) 849 (85.1) 1501 (83.4) 259 (22.3)
symptoms
Infection severity
No/mild symptoms 128 (3.8) 54 (5.4) 97 (5.4) 57 (4.9)
Moderate symp- 185 (5.4) 68 (6.8) 72 (4.0) 45 (3.9)
toms
Hospitaliza-
tion/long term 70 (2.1) 26 (2.6) 18 (1.0) 11 (1.0)
symptoms
Family member infection
Yes 233 (6.8) 124 (12.4) 153 (8.5) 125 (10.8)
No 1262 (37.0) 488 (49.0) 575 (32.0) 487 (42.0)

Results are expressed as absolute numbers (%). N/A = question was not applicable. * At the time of
survey completion or before maternity leave. ** Smoking during pregnancy for both pregnant and
post-partum. *** Anytime during the pandemic. Numbers may not add up due to missing values;
Missing values for pregnant women: maternal age, relationship status, n =262 (7.7%), professional
status, n =264 (7.7%), working in health care, n = 626 (18.4%), level of education, n =282 (8.3%),
smoking during pregnancy, n =262 (7.7%), parity, n = 1744 (51.2%), planned pregnancy, n = 65
(1.9%), gestational age, n = 65 (1.9%), coronavirus infection status, n = 66 (1.9%), infection severity,
n <5, family member infected with COVID-19, n =71 (2.1%), Missing values for postpartum
women: maternal age, relationship status, n = 183 (10.2%), professional status, n =193 (10.7%),
health care worker, 1 = 366 (20.3%), education level, n =196 (11.0%), smoking in postpartum, n =
183 (10.2%), infant’s age, n = 23 (1.3%), currently breastfeeding, n = 23 (1.3%), previous breastfeed-
ing experience, n =197 (11.0%), coronavirus infection status, n = 39 (2.2%), infection severity, n =
72, (4%), family member infected with COVID-19, n =41 (2.3%).

3.2. Overall Medication Use

Overall, 41.4% (2158/5210) of women reported having used at least one medication
(excluding supplements/vitamins) in the three preceding months (i.e., 29.2% (997/3411) of
pregnant and 64.5%, 1161/1799 of postpartum women). The average number of medica-
tions reported was 1.9 (min-max: 1-8) among pregnant women and 2.2 (min-max: 1-9)
among postpartum women. Overall, analgesics were the most reported medication class
among both pregnant (13.8%, 470/3411) and postpartum women (44.0%, 791/1799), mainly



Int. J. Environ. Res. Public Health 2022, 19, 5335 8 of 17

represented by paracetamol in both groups (10.4% and 35.0%, respectively). Pregnant
women further reported the frequent use of systemic antihistamines (7.3% including ce-
tirizine 1.8%) and drugs for gastric related disorders (7.1% including omeprazole 1.5%).
Postpartum women mainly reported NSAIDs (16.7% including ibuprofen 14.3%) and sys-
temic antihistamines (12.1% including cetirizine 4.1%). Table 2 provides an overview of
the ten most reported ATC classes and individual medications within each class among
pregnant and postpartum women, in order of descending prevalence for pregnant women
(see Supplementary Tables S2 and S3 for an overview by country). Thus, the medication
classes and individual medications among post-partum women do not necessarily corre-
spond to the ten most frequent ones within this group. For instance, NSAIDs do not ap-
pear in this table despite being the second most used class among postpartum women
(16.7%).

Table 2. The ten most reported ATC classes and individual medications within each class among
pregnant and postpartum women.

Medication Class (ATC)

Pregnant Women

Postpartum Women

Medication Class (ATC)

(n =3411) (n=1799)
N (%) N (%)
1 Analgesics (N02) 470 (13.8) 791 (44.0) Analgesics (N02)
Paracetamol (N02BEQ1) 355 (10.4) 630 (35.0) Paracetamol (N02BEO1)
2 Antihistamines for systemic use (R06) 248 (7.3) 243 (12.0) Antihistamines for systemic use (R06)
Cetirizine (RO6AEQ7) 62 (1.8) 73 (4.1) Cetirizine (RO6AEQ7)
3 Drugs for acid related disorder (A02) 243 (7.1) 214 (11.9) Drugs for acid related disorder (A02)
Omeprazole (A02BC01) 50 (1.5) 87 (4.8) Not specified
4 Antithrombotic agents (B01) 116 (3.4) 64 (3.6) Antithrombotic agents (B01)
Acetylsalicylic acid (B01AC06) 75 (2.2) 18 (1.0) Enoxaparin (B0O1AB05)
5 Medications for constipation (A06) 90 (2.6) 167 (9.3) Medications for constipation (A06)
Lactulose (AO6AD11) 36 (1.1) 52 (2.9) Lactulose (A0O6AD11)
Medications for functional gastroin- Medications for functional gastroin-
6 testinal disorders (A03) 8525 34(19) testinal disorders (A03)
Metoclopramide (AO3FAQ1) 25 (0.7) 19 (1.1) Not specified
Medications for obstructive airway Medications for obstructive airway
7 diseases (R03) 79(23) 7039) diseases (R03)
Salbutamol (RO3AC02) 24 (0.7) 18 (1.0) Salbutamol (RO3AC02)
8 Thyroid therapy (H03) 74 (2.2) 68 (3.8) Thyroid therapy (HO03)
Levothyroxine sodium (HO3AAO01) 73 (2.1) 68 (3.8) Levothyroxine sodium (HO3AA01)
9 Antibacterials for systemic use (J01) 59 (1.7) 168 (9.3) Antibacterials for systemic use (JO1)
Not specified 27 (0.8) 87 (4.8) Not specified
10 Sex hormongs and modulators of the 55 (1.6) 32 (1.8) Sex hormon.es and modulators of the
genital system (G03) genital system (G03)
Desogestrel (G03AC09) 15 (0.) 16 (0.9) Desogestrel (GO3AC09)

Results are expressed as absolute numbers (%).

3.3. Self-Medication
In total, 18.0% (478/2662) of pregnant women and 22.5% (291/1292) of postpartum

women reported having started a medication on their own initiative during pregnancy or
since delivery without the advice of a HCP. The most frequently reported medications by
pregnant women as self-medication were paracetamol (32.8%, 157/478), alginic acid (5.2%,
25/478), and ordinary salt combinations as antacids (combinations of calcium, aluminum,
and magnesium) (4.6%, 22/478). Those reported by postpartum women were paracetamol
(76.6%, 223/291), ibuprofen (29.2%, 85/291), and cetirizine (4.1%, 12/291). With respect to
potential reasons for self-medication, pregnant women and postpartum women self-med-
icated mostly because: “a HCP previously told me that the medication was safe during
pregnancy/breastfeeding” (289/478, 60.5% and 205/291, 70.4%); “I read on the Internet that
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the medication is safe during pregnancy/breastfeeding” (232/478, 48.5% and 135/291,
46.4%) and “A friend/family member previously told me that the medication is safe dur-
ing pregnancy/breastfeeding” (87/478, 18.2% and 21/291, 7.2%). Reasons related to the
COVID-19 pandemic were mentioned by 4.6% (22/478) of pregnant and 8.2% of postpar-
tum women (24/291) including difficulties to access a HCP, and unwillingness to attend a
health care facility/use time from a HCP.

3.4. Changes in Chronic Medication Use Related to COVID-19

Figure 1 shows the number of pregnant and post-partum women who changed the
use of a chronic medication among chronic medication users.

No. of women who participated in the survey :
N=5210 (3411 pregnant and 1799 post-partum)

»  N=2567 did not use a
chronic medication
N=420 missing response

v

No. of women who used a chronic
medication : N=2223 (1495
pregnant and 728 post-partum)

|

No. of women who changed ~ No. of women who did not

a chronic medication change a chronic medication
N= 89 (68 pregnant and 21 N= 2134 (1427 pregnant and
post-partum) 707 post-partum)

Figure 1. Flowchart of the study participants.

Among chronic medication users (n = 2223), 4.1% (n = 89) (i.e., 4.6% and 2.9% of preg-
nant and postpartum women, respectively) indicated having changed a chronic medica-
tion on their own initiative due to the pandemic. Table 3 presents the characteristics of
chronic medication users according to any change in medication use on their own initia-
tive due to the COVID-19 pandemic.
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Table 3. Characteristics of chronic medication users (n = 2223) according to any change in medica-
tion use on personal initiative due to the COVID-19 pandemic.

hronic Medicati
Chronic Medication Chronic Medication Users Who

Users Wl}o Char}ged Did Not Change a Chronic  Standardized
a Chronic Medica- L . .
tion Medication Differences *
(n=289) (n =2134)
N (%) N (%)
Country of response 0.39
Norway 67 (75.3) 1361 (63.8)
Belgium 10 (11.2) 275 (12.9)
United Kingdom 6 (6.7) 179 (8.4)
Switzerland <5 188 (8.8)
Netherlands 5 (5.6) 131 (6.1)
Maternal age 0.18
18-30 32 (36.0) 888 (41.6)
31-40 50 (56.2) 1178 (55.2)
>40 5 (5.6) 54 (2.5)
Relationship status 0.16
Married/cohabiting/ 3(3.4) 40 (1.9)
partner
Single 84 (94.4) 2080 (97.5)
Professional status 0.16
Professionally active 79 (88.8) 1841 (86.3)
Not professionally active 8 (9.0) 273 (12.8)
Working in health care 0.09
Yes 51 (57.3) 1210 (56.7)
No 28 (31.5) 626 (29.3)
Education level 0.11
Low (primary school) 3(3.4) 44 (2.1)
Medium (high school) 14 (15.7) 387 (18.1)
High (more than high
school) 70 (78.7) 1672 (78.4)
At least one chronic dis-
ease 0.23
Yes 63 (70.8) 1277 (59.8)
No 26 (29.2) 857 (40.2)
Smoked during preg-
. . 0.18
nancy or since delivery
Yes 3(3.4) 32 (1.5)
No 84 (94.4) 2088 (97.8)

* A standardized difference equal or greater than 0.20 was considered as an imbalance between
the two groups and is highlighted in bold.

An overview of the ten most reported ATC classes of chronic medications changed
on the women’s own initiative due to the pandemic is shown in Supplementary Table 54.
Analgesics (1.2%, 26/2223), systemic antihistamines (0.9%, 19/2223), and anti-inflamma-
tory drugs (0.4%, 9/2223) were the three medication classes women mostly changed on
their own initiative due to the pandemic. The most changed medications among pregnant
women were paracetamol (0.7%, 10/1495), cetirizine (0.5%, 8/1495), ibuprofen (0.4%,
6/1495), and sumatriptan (0.4%, 6/1495). Among post-partum women, these were
budesonide (0.3%, 2/728) and desloratadine (0.3%, 2/728). Reasons for changing chronic
medications can be summarized into five concepts/groups: (1) “Limited access to a
HCP/health care service”; (2) “Fear of contracting the disease/preventive measure”; (3)
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“Stress and uncertainty”; (4) “Fear of public stigmatization”; and (5) “Vaccine-related
side-effects” (see Supplementary Table S5).

3.5. Factors Associated with Changes of Chronic Medication Due to COVID-19

Table 4 illustrates the associations of chronic medication changes due to COVID-19
among chronic medication users. In the multivariable analysis, depressive symptoms
(EDS = 13) were negatively associated with the change in a chronic medication due to
COVID-19 (aOR 0.5 [0.3-0.9]) and mild symptoms of anxiety (aOR 2.3 [1.4-3.8]) were pos-
itively associated. A positive trend could be observed among women with moderate (aOR
2.0 [1.0-4.2]) and severe anxiety (aOR 2.0 [0.8-5.1]) as well as among women who trusted
their family or friends (aOR 1.6 [1.0-2.8]) as a source of information for COVID-19.

Table 4. Factors associated with changes in the use of a chronic medication due to COVID-19 among
chronic medication users.

Changed a Did Not
Chronic Change a
. L. Chronic cOR (95% CI) aOR (95% CI) *
Medication ..
(1 = 89) Medication
(n=2134)
N (%) N (%)
Depression score (EDS)
EDS <13 60 (67.4) 1175 (55.1) Ref Ref
EDS 213 (possible depressive symptoms) 29 (32.6) 959 (44.9) 0.6 (0.4-0.9) 0.5 (0.3-0.9) **
GAD-7
0—4 (no anxiety) 26 (29.2) 960 (45.0) Ref Ref
5-9 (mild) 45 (50.6) 765 (35.9) 2.2 (1.3-3.6) 2.3 (1.4-3.8)
10-14 (moderate) 12 (13.5) 251 (11.8) 1.8 (0.9-3.6) 2.0 (1.04.2)
15-21 (severe) 6 (6.7) 158 (7.4) 1.4 (0.6-3.5) 2.0 (0.8-5.1)
Perception of COVID-19 severity during pregnancy/breast-
feeding compared to non-pregnant/non-breastfeeding women
Not more severe/not very risky/not risky at al 12 (13.5) 406 (19.0) Ref N/A
More severe/risky, very risky, extremely risky 64 (71.9) 1514 (70.9) 1.4 (0.8-2.7) N/A
Changes in schedule of persons providing care (midwife, gy-
necologist)/cancellation or reduction in appointment
No 56 (62.9) 1507 (70.6) Ref Ref
Yes 33 (24.7) 627 (29.4) 1.4 (0.9-2.2) 1.4 (0.9-2.2)
Coronavirus infection status !
Negative test and absence of symptoms 78 (87.6) 1870 (87.6) Ref N/A
Positive test or symptomatic 11 (12.4) 264 (12.4) 1.0 (0.5-1.9) N/A
Close family member infected
No 74 (83.2) 1763 (82.6) Ref N/A
Yes 15 (16.9) 371 (17.4) 1.0 (0.6-1.7) N/A
Vaccine status
Unwilling to be vaccinated 28 (31.5) 683 (32.0) Ref N/A
Vaccinated/willing to be vaccinated 46 (51.7) 1062 (49.8) 1.1 (0.7-1.7) N/A
Anti-pandemic measures are an infringement of personal
freedom
Neutral 14 (15.7) 275 (12.9) Ref Ref
Agree/strongly agree 11 (12.3) 473 (22.2) 0.5 (0.2-1.0) 0.9 (0.5-1.6)
Disagree/strongly disagree 64 (71.9) 1386 (64.9) 0.9 (0.5-1.6) 0.5 (0.2-1.1)
Trust in various sources regarding the COVID-19 pandemic
In either the media or the Internet 18 (20.2) 293 (13.7) 1.6 (1.0-2.8) 1.4 (0.8-2.5)
In either the government or health authorities 76 (85.4) 1714 (80.3) 1.2 (1.0-1.4) 1.4 (0.6-2.5)
In at least one health care professional 2 79 (88.8) 1820 (85.3) 1.4 (0.7-2-7) N/A
In either family or friends 20 (22.5) 361 (16.9) 1.5 (0.9-2.4) 1.6 (1.0-2.8)
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N/A =not applicable. cOR = crude odds ratio; aOR = adjusted odds ratio; CI = confidence interval;
* Adjusted for country of response, comorbidity, EDS score, GAD-7 score, changes in schedule of
persons providing care (midwife, gynecologist)/cancellation or reduction in appointments, anti-
pandemic measures, trust in the media/Internet, trust in the government/health authorities, trust
in family/friends; ** Adjusted odds ratio where the 95% CI does not include 1 are indicated in
bold. ! Anytime during the pandemic. 2 Health care professionals include general practitioners,
pharmacists, midwives, and obstetricians.

4. Discussion
4.1. Main Findings

This multinational cross-sectional study investigated the prevalence and patterns of
self-reported medication use during the third wave of the COVID-19 pandemic among
pregnant and postpartum women. Along with the findings from a previous study con-
ducted at the end of the first wave [23], this study provides insight into the utilization of
medication in this population during the pandemic. Moreover, the current study provides
unique information on self-medication during pregnancy and changes in the use of
chronic medications due to the pandemic, which has not been previously reported.

Overall, the prevalence of self-reported medication use in this study compared to the
first wave was lower among pregnant women (31.2% vs. 59%) but higher among postpar-
tum women (70.1% vs. 56%). Among pregnant women, this may be explained by the
higher proportion of Norwegian respondents in this survey (67%) compared to the first
one (34%), who tend to use less medication than pregnant women living in other countries
[23]. However, in both surveys, the observed prevalence rates of medication use in preg-
nancy are likely to be an underestimation as women were asked to report on medication
use during the last three months only and not during their entire pregnancy. In compari-
son, Lupatelli et al. reported that 81.2% of pregnant women and new mothers declared
having used a medication at some point during their entire pregnancy through an online
questionnaire distributed in 18 countries [32]. Regarding postpartum women, the higher
prevalence of medication use observed in this study could be explained by the inclusion
of all postpartum women, regardless of whether they were breastfeeding or not, who had
given birth in the previous three months, compared to the previous study, in which only
women who had breastfed their child in the three months preceding the survey were in-
cluded.

Analgesics, systemic antihistamines, and drugs for gastric related disorders were the
three most used medication classes among pregnant women both during the first (28%,
15%, 11%, respectively) and third wave of the pandemic (15%, 8%, 8%, respectively), in
line with pre-pandemic observations [32]. However, similarly to the first wave (3%), the
self-reported use of systemic antibiotics was less prevalent among pregnant women (2%)
than in pre-pandemic reports. Indeed, 14% of Lupatelli et al.’s pregnant participants re-
ported having used a systemic antibiotic [32], and at least 26% of women were prescribed
an antibiotic at some point in pregnancy, according to a recently published Swiss claims
database cohort [33]. Although our prevalence of systemic antibiotic use may be underes-
timated due to questioning only the three preceding months, the use/dispensing of sys-
temic antibiotics was equally frequent in each pregnancy trimester in both studies [32,33].
Thus, a three-month study period should provide a good reflection of antibiotic use dur-
ing pregnancy [32,33]. Similar decreases in antibiotics use have also been observed in the
general population during the pandemic [34], suggesting a reduced incidence of other
infectious diseases due to preventive sanitary measures against COVID-19.

The use of antidepressants was reported by 1.9% of all women in our study, which is
similar to estimates calculated during the first wave (2%) and the pre-pandemic era (2%)
[23,32,35]. In parallel, 18.3% of all participants experienced potential depressive symp-
toms (EDS >13), which was higher than pre-pandemic estimates [36-38], with certain ex-
ceptions [39]. An even higher prevalence of depressive symptoms during the pandemic
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was observed among pregnant women in two survey-based studies, the first one includ-
ing 1987 participants in Canada (EDS >13: 37%) [40], and the second, 260 participants in
Turkey (EDS >13: 35%) [41]. These studies were both conducted at the beginning of the
pandemic when uncertainty regarding the severity of the virus was at its highest and strict
measures including social isolation and lockdown were in place, partly explaining this
very high prevalence. Nonetheless, it appears that the pandemic may have heightened
depressive symptoms in this vulnerable population, which stresses the importance of
maintaining screening and counselling of the mental health of pregnant women, even
more so perhaps during pandemic times. Similarly, the use of anxiety-related medications
(1.5%) has remained close to pre-pandemic numbers (varying between 1.5% and 1.8%
across pregnancy trimesters) [32], while more than half (52.4%) of participants presented
symptoms of anxiety on the GAD-7 scale compared to 22.9% and 17.8% of pregnant and
postpartum women, respectively, before the pandemic [42]. This could potentially reflect
the underdiagnosis and undertreatment of these symptoms in the perinatal population
during the pandemic.

Self-medication in our study population (19.4%) was low compared to pre-pandemic
observations (66.9%) [32]. Once again, our prevalence do not reflect the total medication
use throughout pregnancies, given the time restriction applied to medication reporting in
our survey. Although most pregnant and postpartum women self-medicated because they
were previously told that the medication was safe by a HCP, a large proportion declared
doing so after having read information on the Internet or having received this information
from a friend/family member, stressing the importance of providing appropriate, reliable
sources of information to this population. This is perhaps even more important during
pandemic times since difficulties or unwillingness to access HCPs have been shown to
impact the physicians’ prescriptions [19], or patients’ medication adherence to chronic
treatment [15,16]. In our study, difficulties or unwillingness to access HCPs were men-
tioned by almost 6% of women who self-medicated.

The proportion of women having changed the use of a chronic medication based on
personal initiative due to COVID-19 was relatively low (4.1%). In fact, this proportion is
likely an overestimation of the actual situation as some women reported “non-chronic”
medications such as paracetamol. The most changed “chronic” medications reported by
women were analgesics and antihistamines. The identification of these classes is, how-
ever, not surprising given that both classes are typically the most used ones during preg-
nancy and postpartum [32,33], which was also the case in our study population. Although
asthma medications were not among the ten most used classes in our study, they were the
fourth most changed class due to COVID-19. Increased use of asthma medications, along
with nasal preparations and anti-allergic medications, to either prevent infection or for
fear of public stigmatization, were cited among reasons for changes in chronic medica-
tions in our study. This finding is consistent with other literature reports stating an in-
crease in asthma medication prescriptions [43] and medication adherence [15] during the
pandemic. In parallel, a peak on asthma Internet searches was observed at the beginning
of the pandemic [44], possibly mirroring asthma patients’ heightened worry regarding
their vulnerability both towards contracting the disease and developing severe COVID-
19. The impact of online information on asthma patients’ treatment during the pandemic
is unknown, but it is likely that patients followed official guideline recommendations to
be supplied with enough medication and to take the medication as prescribed [45]. In our
study, we did not find an association between trust in the Internet/the media or any other
source of information for COVID-19 and self-reported changes in chronic medication use
on personal initiative, possibly due to the small sample size, although a positive trend
between trust in family/friends and changes in chronic medication was observed.

Finally, a negative association between depressive symptoms and self-initiated
changes in chronic medication use was observed. This finding is coherent with the stable
prevalence of antidepressants across pre-pandemic times, the first wave and our study,
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despite a high prevalence of depressive symptoms. In contrast, women with mild symp-
toms of anxiety were more likely to personally change the use of a chronic medication due
to COVID-19. A positive trend was also observed for women with moderate and severe
anxiety symptoms. Although the direction of change was not specified in the survey ques-
tion, some women likely intensified their treatment while others may have stopped or
decreased it, potentially explaining the overall lack of change in anxiety-related medica-
tion use in our cohort compared to before the pandemic. Indeed, certain women who
mainly managed to control their anxiety with psychological therapy and limited use of
medications before the pandemic may have required an increase in anxiety-related medi-
cations due to restricted time with their therapist [46] or exacerbation of their symptoms
[47,48]. On the other hand, other women suffering from anxiety may have found relief in
the sanitary measures leading to less social contact, less transport, and working from
home, and thus decreased or stopped their pharmacological treatment.

4.2. Strengths and Limitations

To our knowledge, this study provides a unique overview of medication use during
the third COVID-19 pandemic wave among a large number of pregnant and postpartum
women living across several European countries. Data collection and analysis were uni-
form across countries, allowing for comparison and pooling of the results. National coor-
dinators” knowledge of trade names and medication practices in each country also in-
creased the validity of the results. The use of an anonymous questionnaire may have en-
couraged women to disclose all the products used, resulting in (more) complete data col-
lection.

Nevertheless, our results should be interpreted in light of certain limitations. First,
we observed an over-representation of Norwegian women, who tend to use less medica-
tion [32] compared to other countries. Women in our study were also younger and had a
higher educational level compared to national birthing populations (see Supplementary
Table S6), almost one third was working in health care, more than half of the pregnant
women were in their third trimester, and approximately 90% of postpartum women were
breastfeeding. Older maternal age has been associated with higher medication use [49],
and thus our prevalence rates of medication use may be an underestimation. However,
this may be counteracted by the substantial proportion of women working in health care
who tend to use more medication during pregnancy [32]. Second, women were asked to
report only on the three preceding months, and therefore we did not capture a complete
picture of medication use during the entire pregnancy. Third, the definition of “chronic”
medication use would have required additional clarification, since some women included
certain “non-chronic” medications in their answers. Fourth, the direction of change (i.e.,
whether women stopped, increased, or decreased the use of their medication when they
reported a change) remains unknown and requires further investigation. Fifth, the regres-
sion analysis aimed at identifying factors associated with self-initiated changes in chronic
medication use may have been underpowered given the small sample of women included
in this analysis. Finally, the cross-sectional nature of this study precludes any causal at-
tribution to the factors we assessed regarding changes in chronic medication due to the
pandemic.

5. Conclusions

Medication use patterns in our perinatal cohort were similar to those of the first
COVID-19 wave and the pre-pandemic period, except for the lower level of systemic an-
tibiotic use, likely reflecting the impact of preventive sanitary measures on the occurrence
of other infectious diseases. A stable prevalence of antidepressants and anxiety-related
medications compared to the first wave and pre-pandemic was observed, despite a
high(er) proportion of women reporting symptoms of depression and anxiety. Self-medi-
cation was reported by one out of five women in our study population. The main reason
for self-medication was that women had previously received advice from a HCP, but a
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critical proportion either relied on the Internet or their friends or family for advice. Finally,
only a few percent of women indicated having changed the use of a chronic medication
on personal initiative due to the COVID-19 pandemic. Among those, a positive trend was
observed between women who trusted their friends/family and self-initiated change in
chronic medication use due to COVID-19. More studies are needed to explore perinatal
medication use throughout different pandemic waves and in different settings as well as
to provide insights into the risks and protective factors associated with self-medication
and changes in chronic medication use due to the pandemic in this population.
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www.mdpi.com/article/10.3390/ijerph19095335/s1, Supplementary Material S1: English version of
the survey relevant to this manuscript. Supplementary Material S2: Recruitment tools utilized and
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Table S1: Prevalence of the use of supplements/vitamins among pregnant and post-partum women
by country. Supplementary Table S2: The ten most reported ATC classes and individual medications
within each class among pregnant women according to country. Supplementary Table S3: The ten
most reported ATC classes and individual medications within each class among post-partum
women according to country. Supplementary Table S4: Overview of the ten most reported ATC
classes of chronic medications changed on the women'’s own initiative due to the pandemic. Sup-
plementary Table S5: Categorization of reasons for changing the use of a chronic medication due to
COVID-19 into thematic key concepts. Supplementary Table S6: Comparison between the general
birthing population and the study sample of pregnant and postpartum women for each country.

Author Contributions: Conceptualization, Resources: M.C. and H.N.; Methodology: E.G., G.F., F.T,,
UW., MS.,, A.O., A.P. (Anneke Passier), H.N., L.P., D.B., A.P. (Alice Panchaud), C.M.-M. and M.C.;
Software: M.C., F.T. and E.G.; Formal analysis and Investigation: E.G. and national study coordina-
tors; Writing —original draft preparation: E.G., M.C., A.P. (Alice Panchaud) and C.M.-M.; Writing —
review and editing: E.G., G.F., F.T., UW, M.S,, A.O., AP. (Anneke Passier), H.N., L.P., D.B., AP.
(Alice Panchaud), C.M.-M. and M.C,; Supervision, M.C., A.P. (Alice Panchaud) and C.M.-M.; Project
administration: M.C. All authors have read and agreed to the published version of the manuscript.

Funding: The research activities of Michael Ceulemans are supported by the Department of Phar-
maceutical and Pharmacological Sciences and the Faculty of Pharmaceutical Sciences (KU Leuven).
H. Nordeng was supported by the Norwegian Research Council EU-COVID-19 (grant no. 312707).

Institutional Review Board Statement: In Belgium, approval was obtained from EC Research
UZ/KU Leuven (563966, 27 May 2021). In the other participating countries, ethics and privacy ap-
proval were not required due to the anonymous nature of the data collected.

Informed Consent Statement: Informed consent was obtained online from all participants before
accessing the questionnaire.

Data Availability Statement: The collected data are presented in the manuscript and in the Supple-
mentary Materials.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Wu, T, Jia, X,; Shi, H.; Niu, J.; Yin, X.; Xie, J.; Wang, X. Prevalence of mental health problems during the COVID-19 pandemic:
A systematic review and meta-analysis. ]. Affect. Disord. 2021, 281, 91-98. https://doi.org/10.1016/j.jad.2020.11.117.

2. Ceulemans, M.; Foulon, V.; Ngo, E.; Panchaud, A.; Winterfeld, U.; Pomar, L.; Lambelet, V.; Cleary, B.; O’Shaughnessy, F.;
Passier, A.; et al. Mental health status of pregnant and breastfeeding women during the COVID-19 pandemic-A multinational
cross-sectional study. Acta Obstet. Gynecol. Scand. 2021, 100, 1219-1229. https://doi.org/10.1111/a0gs.14092.

3. WHO Coronavirus (COVID-19) Dashboard. Available online: https://covid19.who.int (accessed on 22 December 2021).

4. Nasserie, T.; Hittle, M.; Goodman, S.N. Assessment of the Frequency and Variety of Persistent Symptoms Among Patients with
COVID-19: A Systematic Review. JAMA Netw. Open 2021, 4, e2111417. https://doi.org/10.1001/jamanetworkopen.2021.11417.

5. Bernal, AJ.; da Silva, M.M.G.; Musungaie, D.B.; Kovalchuk, E.; Gonzalez, A.; Reyes, V.D.; Martin-Quirds, A.; Caraco, Y.; Wil-

liams-Diaz, A.; Brown, M.L.; et al. Molnupiravir for Oral Treatment of Covid-19 in Nonhospitalized Patients. N. Engl. ]. Med.
2022, 386, 509-520. https://doi.org/10.1056/NEJMoa2116044.



Int. J. Environ. Res. Public Health 2022, 19, 5335 16 of 17

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.

29.

European Medicines Agency. EMA Receives Application for Conditional Marketing Authorisation Paxlovid (PF-07321332 and
Ritonavir) Treating Patients with COVID-19. 2022. Available online: https://www.ema.europa.eu/en/news/ema-receives-appli-
cation-conditional-marketing-authorisation-paxlovid-pf-07321332-ritonavir-treating (accessed on 13 January 2022).

European Medicines Agency. EMA Endorses use of Dexamethasone in COVID-19 Patients on Oxygen or Mechanical Ventila-
tion. 2020. Available online: https://www.ema.europa.eu/en/news/ema-endorses-use-dexamethasone-covid-19-patients-oxy-
gen-mechanical-ventilation (accessed on 13 January 2022).

Asselah, T.; Durantel, D.; Pasmant, E.; Lau, G.; Schinazi, R.F. COVID-19: Discovery, diagnostics and drug development. ]. Hepa-
tol. 2021, 74, 168-184. https://doi.org/10.1016/j.jhep.2020.09.031.

WHO Solidarity Trial Consortium. Repurposed Antiviral Drugs for Covid-19—Interim WHO Solidarity Trial Results. N. Engl.
J. Med. 2021, 384, 497-511. https://doi.org/10.1056/NEJMoa2023184.

The Recovery Collaborative Group. Effect of Hydroxychloroquine in Hospitalized Patients with Covid-19. N. Engl. J. Med. 2020,
383, 2030-2040. https://doi.org/10.1056/NEJMo0a2022926.

Solidarity Therapeutics Trial Produces Conclusive Evidence on the Effectiveness of Repurposed Drugs for COVID-19 in Record
Time. Available online: https://www.who.int/news/item/15-10-2020-solidarity-therapeutics-trial-produces-conclusive-evi-
dence-on-the-effectiveness-of-repurposed-drugs-for-covid-19-in-record-time (accessed on 23 December 2021).

European Medicines Agency. COVID-19: Reminder of Risk Serious Side Effects with Chloroquine and Hydroxychloroquine.
2020. Available online: https://www.ema.europa.eu/en/news/covid-19-reminder-risk-serious-side-effects-chloroquine-hy-
droxychloroquine (accessed on 23 December 2021).

Gavillet, M.; Rolnik, D.L.; Hoffman, M.K.; Panchaud, A.; Baud, D. Should we stop aspirin prophylaxis in pregnant women
diagnosed with COVID-19? Ultrasound Obstet. Gynecol. 2020, 55, 843-844. https://doi.org/10.1002/u0g.22063.

Fang, L.; Karakiulakis, G.; Roth, M. Are patients with hypertension and diabetes mellitus at increased risk for COVID-19 infec-
tion? Lancet Respir. Med. 2020, 8, e21. https://doi.org/10.1016/52213-2600(20)30116-8.

Kaye, L.; Theye, B.; Smeenk, I. Changes in medication adherence among patients with asthma and COPD during the COVID-
19 pandemic. J. Allergy Clin. Immunol. Pract. 2020, 8, 2384-2385.

Chang, C.; Zhang, L.; Dong, F. Asthma control, self-management, and healthcare access during the COVID-19 epidemic in
Beijing. Allergy 2020, 76, 586-588. https://doi.org/10.1111/all.14591.

Baptist, A.P.; Lowe, D.; Sarsour, N. Asthma disparities during the COVID-19 pandemic: A survey of patients and physicians. J.
Allergy Clin. Immunol. Pract. 2020, 8, 3371-3377.

Misra, S.; Barron, E.; Vamos, E.; Thomas, S.; Dhatariya, K.; Kar, P.; Young, B.; Khunti, K.; Valabhji, ]. Temporal trends in emer-
gency admissions for diabetic ketoacidosis in people with diabetes in England before and during the COVID-19 pandemic: A
population-based study. Lancet Diabetes Endocrinol. 2021, 9, 671-680. https://doi.org/10.1016/52213-8587(21)00208-4.

Nune, A; Iyengar, K.P.; Ahmed, A.; Bilgrami, S.; Sapkota, H.R. Impact of COVID-19 on rheumatology practice in the UK—A
pan-regional theumatology survey. Clin. Rheumatol. 2021, 40, 2499-2504. https://doi.org/10.1007/s10067-021-05601-1.

Rabeea, S.A.; Merchant, H.A.; Khan, M.U.; Kow, C.S.; Hasan, S.S. Surging trends in prescriptions and costs of antidepressants
in England amid COVID-19. Daru |. Pharm. Sci. 2021, 29, 217-221. https://doi.org/10.1007/s40199-021-00390-z.

Estrela, M.; Silva, T.M.; Gomes, E.R.; Pifieiro, M.; Figueiras, A.; Roque, F.; Herdeiro, M.T. Prescription of anxiolytics, sedatives,
hypnotics and antidepressants in outpatient, universal care during the COVID-19 pandemic in Portugal: A nationwide, inter-
rupted time-series approach. J. Epidemiol. Community Health 2022, 76, 335-340. https://doi.org/10.1136/jech-2021-216732.
Campitelli, M.A.; Bronskill, S.E.; Maclagan, L.C.; Harris, D.A.; Cotton, C.A.; Tadrous, M.; Gruneir, A.; Hogan, D.B.; Maxwell,
C.J. Comparison of Medication Prescribing Before and After the COVID-19 Pandemic Among Nursing Home Residents in On-
tario, Canada. JAMA Netw. Open 2021, 4, e2118441. https://doi.org/10.1001/jamanetworkopen.2021.18441.

Ceulemans, M.; Foulon, V.; Panchaud, A.; Winterfeld, U.; Pomar, L.; Lambelet, V.; Cleary, B.; O’'Shaughnessy, F.; Passier, A.;
Richardson, J.L.; et al. Self-Reported Medication Use among Pregnant and Breastfeeding Women during the COVID-19 Pan-
demic: A Cross-Sectional Study in Five European Countries. Int. |. Environ. Res. Public Health 2022, 19, 1389.

Ceulemans, M.; Foulon, V.; Panchaud, A.; Winterfeld, U.; Pomar, L.; Lambelet, V.; Cleary, B.; O’'Shaughnessy, F.; Passier, A.;
Richardson, J.L.; et al. Vaccine Willingness and Impact of the COVID-19 Pandemic on Women’s Perinatal Experiences and
Practices— A Multinational, Cross-Sectional Study Covering the First Wave of the Pandemic. Int. ]. Environ. Res. Public Health
2021, 18, 3367. https://doi.org/10.3390/ijerph18073367.

WHOCC—ATC/DDD Index. Available online: https://www.whocc.no/atc_ddd_index/ (accessed on 17 December 2021).

Cox, J.L.; Holden, ].M.; Sagovsky, R. Detection of postnatal depression. Development of the 10-item Edinburgh Postnatal De-
pression Scale. Br. J. Psychiatry 1987, 150, 782-786. https://doi.org/10.1192/bjp.150.6.782.

Spitzer, R.L.; Kroenke, K.; Williams, ].B.W.; Lowe, B. A brief measure for assessing generalized anxiety disorder: The GAD-7.
Arch. Intern. Med. 2006, 166, 1092-1097. https://doi.org/10.1001/archinte.166.10.1092.

Iborra, I.; Puig, M.; Marin, L.; Calafat, M.; Cafete, F.; Quifiones, C.; Gonzéalez-Gonzélez, L.; Cardona, G.; Mafiosa, M.; Domeénech,
E. Treatment Adherence and Clinical Outcomes of Patients with Inflammatory Bowel Disease on Biological Agents During the
SARS-CoV-2 Pandemic. Dig. Dis. Sci. 2021, 66, 4191-4196. https://doi.org/10.1007/s10620-020-06807-0.

Musoke, P.; Nantaayi, B.; Ndawula, R.K.; Wannyana, B.; Ssewante, N.; Wekha, G.; Olum, R.; Nakyagaba, L.; Nassozi, D.R.;
Nabukeera, G.; et al. Fear of COVID-19 and the Media Influence on Herbal Medication Use in Uganda: A Cross-Sectional Study.
RMHP 2021, 14, 3965-3975. https://doi.org/10.2147/RMHP.S332325



Int. J. Environ. Res. Public Health 2022, 19, 5335 17 of 17

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Grenard, J.L.; Munjas, B.A.; Adams, ].L.; Suttorp, M.; Maglione, M.; McGlynn, E.A.; Gellad, W.F. Depression and Medication
Adherence in the Treatment of Chronic Diseases in the United States: A Meta-Analysis. J. Gen. Intern. Med. 2011, 26, 1175-1182.
https://doi.org/10.1007/s11606-011-1704-y.

Bautista, L.E.; Vera-Cala, L.M.; Colombo, C.; Smith, P. Symptoms of depression and anxiety and adherence to antihypertensive
medication. Am. J. Hypertens. 2012, 25, 505-511. https://doi.org/10.1038/ajh.2011.256.

Lupattelli, A.; Spigset, O.; Twigg, M.].; Zagorodnikova, K.; Mardby, A.C.; Moretti, M.E.; Drozd, M.; Panchaud, A.; Hameen-
Anttila, K.; Rieutord, A.; et al. Medication use in pregnancy: A cross-sectional, multinational web-based study. BM] Open 2014,
4, e004365. https://doi.org/10.1136/bmjopen-2013-004365.

Gerbier, E.; Graber, S.M.; Rauch, M.; Marxer, C.A.; Meier, C.R.; Baud, D.; Winterfeld, U.; Blozik, E.; Surbek, D.; Spoendlin, J.; et
al. Use of drugs to treat symptoms and acute conditions during pregnancy in outpatient care in Switzerland between 2014 and
2018: Analysis of Swiss healthcare claims data. Swiss. Med. Wkly. 2021, 151, w30048. https://doi.org/10.4414/smw.2021.w30048.
Blix, H.S.; Hoye, S. Use of antibiotics during the COVID-19 pandemic. Tidsskrift for Den Norske Legeforening 2021, 141, 4-10.
https://doi.org/10.4045/tidsskr.20.1003.

Ceulemans, M.; Van Calsteren, K.; Allegaert, K.; Foulon, V. Health products” and substance use among pregnant women visiting
a tertiary hospital in Belgium: A cross-sectional study. Pharmacoepidemiol. Drug Saf. 2019, 28, 1231-1238.
https://doi.org/10.1002/pds.4862.

Okagbue, H.I,; Adamu, P.I; Bishop, S.A.; Oguntunde, P.E.; Opanuga, A.A.; Akhmetshin, E.M. Systematic Review of Prevalence
of Antepartum Depression during the Trimesters of Pregnancy. Open Access Maced. ]. Med. Sci. 2019, 7, 1555-1560.
https://doi.org/10.3889/0amjms.2019.270.

Woody, C.A; Ferrari, AJ.; Siskind, D.J.; Whiteford, H.A.; Harris, M.G. A systematic review and meta-regression of the preva-
lence and incidence of perinatal depression. J. Affect. Disord. 2017, 219, 86-92. https://doi.org/10.1016/j.jad.2017.05.003.

Gavin, N.I; Gaynes, B.N.; Lohr, K.N.; Meltzer-Brody, S.; Gartlehner, G.; Swinson, T. Perinatal Depression: A Systematic Review
of Prevalence and Incidence. Obstet. Gynecol. 2005, 106, 1071-1083. https://doi.org/10.1097/01.AOG.0000183597.31630.db.
Underwood, L.; Waldie, K.; D’Souza, S.; Peterson, E.R.; Morton, S. A review of longitudinal studies on antenatal and postnatal
depression. Arch. Womens Ment. Health 2016, 19, 711-720. https://doi.org/10.1007/s00737-016-0629-1.

Lebel, C.; MacKinnon, A.; Bagshawe, M.; Tomfohr-Madsen, L.; Giesbrecht, G. Elevated depression and anxiety symptoms
among pregnant individuals during the COVID-19 pandemic. J. Affect. Disord. 2020, 277, 5-13.
https://doi.org/10.1016/j.jad.2020.07.126.

Ferit, D.; Erson, A. Effects of the COVID-19 Pandemic on Anxiety and Depressive Symptoms in Pregnant Women: A Preliminary
Study. Available online: https://www.tandfonline.com/doi/epub/10.1080/14767058.2020.1763946?need Access=true (accessed on
18 January 2022).

Dennis, C.L.; Falah-Hassani, K.; Shiri, R. Prevalence of antenatal and postnatal anxiety: Systematic review and meta-analysis.
Br. ]. Psychiatry 2017, 210, 315-323. https://doi.org/10.1192/bjp.bp.116.187179.

Davies, G.A.; Alsallakh, M.A; Sivakumaran, S.; Vasileiou, E.; Lyons, R.A.; Robertson, C.; Sheikh, A. Impact of COVID-19 lock-
down on emergency asthma admissions and deaths: National interrupted time series analyses for Scotland and Wales. Thorax
2021, 76, 867-873.

Sousa-Pinto, B.; Heffler, E.; Antd, A.; Czarlewski, W.; Bedbrook, A.; Gemicioglu, B.; Canonica, G.W.; Antd, ].M.; Fonseca, J.A,;
Bousquet, J. Anomalous asthma and chronic obstructive pulmonary disease Google Trends patterns during the COVID-19 pan-
demic. Clin. Transl. Allergy 2020, 10, 47. https://doi.org/10.1186/s13601-020-00352-9.

CDC. Public Health Matters Blog. Managing Asthma During COVID-19. Available online: https://blogs.cdc.gov/publi-
chealthmatters/2020/04/asthma/ (accessed on 2 February 2022).

Schlegl, S.; Maier, J.; Meule, A.; Voderholzer, U. Eating disorders in times of the COVID-19 pandemic-Results from an online
survey of patients with anorexia nervosa. Int. |. Eat. Disord. 2020, 53, 1791-1800. https://doi.org/10.1002/eat.23374.

Ayaz, R.; Hocaoglu, M.; Giinay, T.; Yardimci, O.D.; Turgut, A.; Karateke, A. Anxiety and depression symptoms in the same
pregnant women before and during the COVID-19 pandemic. |. Perinat. Med. 2020, 48, 965-970. https://doi.org/10.1515/jpm-
2020-0380.

Basu, A.; Kim, H.H.; Basaldua, R.; Choi, KW.; Charron, L.; Kelsall, N.; Hernandez-Diaz, S.; Wyszynski, D.F.; Koenen, K.C. A
cross-national study of factors associated with women'’s perinatal mental health and wellbeing during the COVID-19 pandemic.
PLoS ONE 2021, 16, €0249780. https://doi.org/10.1371/journal.pone.0249780.

Mitchell, A.A.; Gilboa, S.M.; Werler, M.M.; Kelley, K.E.; Louik, C.; Hernandez-Diaz, S. Medication Use During Pregnancy, With
Particular Focus on  Prescription Drugs: 1976-2008. Am. ].  Obstet.  Gynecol. 2011, 205, el-e51.
https://doi.org/10.1016/j.ajog.2011.02.029.



