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Abstract: Background: Although current guidelines recommend that mothers with suspected or
confirmed SARS-CoV-2 infection should be encouraged to initiate and continue breastfeeding, up-
to-date literature shows conflicting data regarding breastfeeding experiences in infected women.
This survey aimed to report on the psychological impact of SARS-CoV-2 infection on breastfeeding
practice and medical counselling in a single tertiary center in Southern Italy. Methods: One-hundred
breastfeeding women with SARS-CoV-2 infection at delivery were given an anonymous questionnaire
regarding breastfeeding and women'’s perception of the impact of COVID-19 on breastfeeding.
Results: 75% of women reported they had difficulty breastfeeding; among them, 66 (66%) declared that
separation from their babies after delivery affected their ability to breastfeed. Incidence of reported
difficulties in breastfeeding was higher in women who underwent caesarean section compared to
women with vaginal delivery (56/65, 86.2% vs. 19/35, 54.3%, x2 =12.322, p <0.001) and in women
with a hospital stay of more than 5 days (48/57, 84.2% vs. 23/37, 62.2%, x% = 5.902, p = 0.015).
Furthermore, the incidence of difficulties in breastfeeding was higher in women who subsequently
decided to use exclusively infant formula compared to women who mixed maternal milk with infant
formula and women who breastfed exclusively with maternal milk (48/49, 98% vs. 20/25, 80% vs.
7/26,26.9%, x% = 46.160, p < 0.001). Conclusions: Our survey highlights the importance of healthcare
support and information on hygiene practices to decrease the perceived stress related to breastfeeding
for infected mothers under restrictions, especially in women undergoing cesarean section and with a
long hospital stay.

Keywords: COVID-19; breastfeeding; pregnancy; lactation; vertical transmission; SARS-CoV-2; breast
milk; infection; psychological; survey

1. Introduction

Since March 2020, the SARS-CoV-2 pandemic has posed an outstanding emergency
for national health systems worldwide; to date, nearly 600 million cases and 6 million
deaths have been confirmed worldwide [1]. The severity of SARS-CoV-2 infection in the
general population has been reported to be significantly influenced by different risk factors.
Among these, age and comorbidities were found to be the strongest predictors of hospital
admission, critical illness, and mortality [2]. In particular, pregnant women, especially in
cases of high-risk pregnancies, have been found to carry a higher risk of composite adverse
maternal outcomes, severe respiratory symptoms, and invasive ventilation compared
to low-risk pregnancies [3]. According to current knowledge, pregnant women have
an increased risk of developing severe pneumonia because they are more susceptible
to respiratory pathogens due to changes in their immune systems [4]. A recent meta-
analysis showed that black and Asian ethnicities, obesity, hypertension, and asthma are risk
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factors for developing COVID-19 related symptoms in pregnancy, although other authors
report similar outcomes between COVID-19 positive and negative pregnant women, with
complications (mostly bleeding or thrombosis) occurring only in a small percentage of
COVID-19 cases [5,6].

The first recommendations suggested that suspected, probable, and confirmed cases
of COVID-19 infection should be managed initially by designated tertiary hospitals with
effective isolation facilities and protection equipment to assure fetal and maternal benefits
along with minimal risks for healthcare providers [7,8]. As soon as the first infections of
pregnant women with COVID-19 were reported, scientific organizations raised concerns
about the safety of breastfeeding in these cases.

Breastmilk is rich in nutrients, including Igs, lactoferrin, human milk oligosaccharides,
and anti-inflammatory factors [9] that are beneficial for newborns, while partial breastfeed-
ing or non-breastfeeding increases the risk of neonatal diarrhea or respiratory infections
and decreases infant survival rate [10]. Newborns or preterm infants lacking breastfeeding
are prone to sudden infant death syndrome, necrotizing enterocolitis (NEC), sepsis [11],
and even higher mortality than breastfed infants.

In March 2020, the WHO published a statement recommending that mothers with
suspected or confirmed COVID-19 should be encouraged to initiate and continue breastfeed-
ing, and that mothers should be counseled that the benefits of breastfeeding substantially
outweigh the potential risks of transmission [12]. However, different countries provided
national guidelines on breastfeeding in COVID-19 women, not always adhering to the
WHO recommendations, and changing final recommendations over time. Furthermore,
while some mothers reported positive breastfeeding experiences during the pandemic,
many mothers indicated negative experiences related to decreased social and professional
support. At present, available data on COVID-19-infected women are limited [13]. This
study aimed to report the impact of the COVID-19 infection on women breastfeeding
practice and medical counselling in a single tertiary center in Southern Italy.

2. Materials and Methods

A survey study was conducted at the COVID Unit of the Mother and Child Depart-
ment at University Hospital Federico II in Naples, Italy, from November 2020 to May
2021. The aim of the survey was to gather data from SARS-CoV-2 infected mothers regard-
ing their breastfeeding experience and women'’s perception of the impact of COVID-19
on breastfeeding. All procedures performed in this study were in accordance with the
ethical standards of the institutional and/or national research committee, and with the
1964 Helsinki declaration and its later amendments or comparable ethical standards. This
study obtained the approval from the local IRB (Protocol #145/20, approved on 3 April
2020). Women were enrolled at admission to the Unit and informed consent was obtained
before participating to the survey.

During the COVID-19 pandemic, infrastructural adaptations were made to provide
an isolated route for infected patients, including a dedicated obstetric emergency room, a
dedicated antenatal ward, a labor ward, an operating theatre, and a bio-containment area
for suspected cases. Patients with a positive molecular nasal/oropharyngeal swab, which is
a test that detects the genome (RNA) of the SARS-CoV-2 virus in the biological sample using
the RT-PCR method, were admitted into the dedicated COVID-19 ward. We included in our
analysis consecutive pregnant women who were diagnosed with SARS-CoV-2 infection and
delivered at our Unit. Exclusion criteria were the presence of a positive rapid antigen-test
without confirmed infection with a molecular test, persistent asymptomatic infection after
21 days from the first molecular test, infected patients who were discharged from our Unit
before delivery, patients who were subsequently diagnosed negative after a molecular
nasal/oropharyngeal swab before delivery, presence of fetal chromosomal or congenital
anomalies, and admission of the newborn to the Neonatal Intensive Care Unit.
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Included women were given an anonymous questionnaire regarding breastfeeding
and women’s perception of the impact of COVID-19 on breastfeeding. An English version
of the questionnaire is available as a Supplementary File.

For each patient, we collected the following data: maternal age, parity, last menstrual
period, education level, marital status, occupational status, fetal growth restriction (FGR),
pregestational and gestational diabetes, maternal hypertension (including chronic hyperten-
sion, gestational hypertension, and preeclampsia), COVID-19 related symptoms, gestational
age (GA) at delivery, and type of delivery (spontaneous delivery or cesarean section).

Descriptive analysis has been performed and data have been reported as a
mean =+ standard deviation for continuous variables, and as a number (percentage) for
categorical variables. Differences between groups have been assessed by Student’s t-test
or the Mann-Whitney test for continuous variables, and by Chi-squared test or Fisher’s
exact test for categorical variables. Statistical analysis was carried out using the Statistical
Package for Social Sciences (SPSS) Statistics v. 19 (IBM Inc., Armonk, NY, USA).

3. Results
3.1. Characteristics of Study Participants

One-hundred breastfeeding women with SARS-CoV-2 infection at delivery were
included in the analysis. A detailed overview of the study participants’ characteristics is
reported in Table 1.

Table 1. Pregnancy characteristics of COVID-19 infected women.

Pregnancy Characteristics n =100

Maternal age (years) 30.1+6.1
Marital status

e  Unmarried 40 (40%)
e  Married 58 (58%)

e  Divorced/Separated 2 (2%)

Occupational status

° Student 3 (3%)
e  Housewife 50 (50%)
e  Employed 45 (45%)

e  Unemployed 2 (2%)
Parity 0.85£1.1
Gestational age at delivery (weeks) 38.7+£19

Preterm birth 7 (7%)

Mode of delivery

e  Vaginal delivery 35 (35%)
e  (Cesarean section 65 (65%)
Hospital stay (days) 72+35
Hospital stay > 5 days 57 (57%)
COVID-19 symptoms 27 (27%)

The mean maternal age was 30.1 & 6.1 years while the mean gestational age at delivery
was 38.7 £ 1.9 weeks gestation. Only 7 women (7%) experienced a preterm birth. Most
women were nulliparous (1 = 53; 53%), housewives (1 = 50; 50%), married (n = 58; 58%), and
were asymptomatic for SARS-CoV-2 infection (1 = 73; 73%). Only 27 women (27%) showed
symptoms, including cough (n = 16; 16%), anosmia/dysgeusia/anorexia (n = 7; 7%), cold
(n =7;7%), dyspnea (n = 6; 6%), fever (n =5; 5%), and articular pain (n = 2, 2%). Only 2 cases
(2%) of clinical pneumonia and 1 (1%) case of diarrhea were reported. Only 2 (2%) required
oxygen therapy due to worsening of the respiratory symptoms. Sixty-five women delivered
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by cesarean section (65%) and the mean length of stay for hospitalization was 7.2 & 3.5 days,
while no neonatal infections were reported. All the included women were unvaccinated
against SARS-CoV-2 since the vaccine was neither available nor recommended yet at time
of the enrollment.

3.2. Effects of COVID-19 on Obstetricians or Other Medical Counselling during Pregnancy
and Breastfeeding

In total, 92% of all pregnant women reported that their pregnancy was mainly
followed-up by a private obstetrician, while a midwife or public obstetric clinic was
involved in 8% of cases. Importantly, 17% reported having received less follow-up by
obstetricians compared to before the pandemic and less medical counselling during the
breastfeeding period, and they felt abandoned, neglected, or isolated. The coronavirus
pandemic influenced their current pregnancy follow-up to some extent. According to the
survey, 23% of included women reported that they did not receive information about how
to reduce the risks of SARS-CoV-2 transmission during breastfeeding, while 12% of women
were not informed about how to wash the breast before breastfeeding. Furthermore, the use
of a breast pump was recommended in 60% of cases, while in 27% of cases breastfeeding
was even advised against.

3.3. Breastfeeding Experience

According to our Institution’s policy, all mothers were separated from their babies after
delivery due to COVID-19 positivity, however, no newborn tested positive at birth. Only
3 women (3%) had the possibility to have skin-to-skin contact after delivery. Breastfeeding
characteristics are reported in Table 2.

Table 2. Breastfeeding characteristics of COVID-19 infected women.

Breastfeeding Characteristics n =100
Received information on hygiene practices 77 (77%)
Received advice on breast pumps 60 (60%)

Skin-to-skin contact at delivery 3 (3%)

Breastfeeding duration (months) 1.38 +2.12
Breastfeeding > 1 month 31 (31%)
Infant nutrition at hospital

Exclusive breast milk 8 (8%)

Mixed formula 2 (2%)
° Infant formula 90 (90%)

Infant nutrition at home
e  Exclusive breast milk 26 (26%)
e  Mixed formula 25 (25%)
e Infant formula 49 (49%)
Reported difficulties in breastfeeding 75 (75%)
Causes of difficulties in breastfeeding

° Reduced production of milk 18 (18%)
° Fear of mother-to-child transmission 29 (29%)
° Separation from the newborn 25 (25%)

° Voluntary decision 3 (3%)
Reported impact of COVID-19 infection on breastfeeding 66 (66%)

Only 10 women (10%) reported to have breastfed during the hospital stay, using
breast pumps, and in 2 of these cases maternal milk was mixed with infant formula, while
51 women (51%) declared they breastfed at home; 26 (26%) women breastfed exclusively
with maternal milk, while 25 (25%) women reported they mixed maternal milk with infant
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formula. Only 19 women (19%) reported they breastfed directly to the baby without using
breast pumps. Furthermore, the duration of breastfeeding was variable: 72.5% of them
(29/40) breastfed for a period of 1 to 6 months, 17.5% (7/40) breastfed less than one month,
and only 10% (4/40) over 7 months.

Regarding the influence of SARS-CoV-2 infection on breastfeeding, 75 women (75%)
reported they had difficulty breastfeeding; among them, 66 (66%) declared that separation
from their babies after delivery affected their ability to breastfeed, despite that 82.9% (39/47)
of the multiparous mothers had previous breastfeeding experience.

Overall, 29/100 surveyed women reported that SARS-CoV-2 infection had a major
influence on breastfeeding due to fear of transmission to their babies, while 14 women
(14%) reported difficulties breastfeeding due to the severity of their infections. Of the
included women, 25 (25%) reported that the distance from the baby for a long period, due
to the infection consequences and the hospitalization, was the main cause for not having
breastfed, while 18 women (18%) reported they experienced a reduced milk production
due to the emotional impact of the pandemic and the fear of contagion. According to the
survey, 3 women (3%) decided voluntarily not to breastfeed and reported they had not
breastfed after their previous pregnancies.

Data analysis showed that there was no difference in reported difficulties in breast-
feeding according to the incidence of preterm birth (5/7, 71.4% vs. 70/93, 75.3%, x2 =0.051,
p = 0.821), the presence of COVID-19 related symptoms (22/27, 81.5% vs. 53/73, 72.6%,
x2 =0.829, p =0.363), or due to nulliparous status (38/53, 71.7% vs. 37/47,78.7%, x2 = 0.656,
p = 0.418). Reported difficulties in breastfeeding were not different whether women cor-
rectly received information about how to reduce the risks of SARS-CoV-2 transmission
during breastfeeding (57/77, 74% vs. 18/23, 78.3%, x% =0.169, p = 0.681) or information on
breast washing before breastfeeding (9/12, 75% vs. 66/88, 75%, x> = 0.000, p = 1.00). On
the other hand, the incidence of reported difficulties in breastfeeding was higher in women
who underwent caesarean section compared to women with vaginal delivery (56/65, 86.2%
vs. 19/35,54.3%, x* = 12.322, p < 0.001) and in women with hospital stay more than 5 days
(48/57, 84.2% vs. 23/37, 62.2%, x> = 5.902, p = 0.015). This data is shown in Table 3.

Table 3. Incidence of reported difficulties in breastfeeding and pregnancy characteristics in COVID-19
infected women.

Reported Difficulties in Breastfeeding

Pregnancy Characteristics p OR (95% CI)
Yes (n = 75) No (n = 25)

COVID-19 symptoms 22 (29.3%) 5 (20%) 0.363 1.66 (0.55-4.98)
Nulliparous 38 (50.7%) 15 (60%) 0.418 1.46 (0.58-3.66)
Received information to reduce transmission 57 (76%) 20 (80%) 0.681 0.79 (0.26-2.41)
Received information on breast washing 9 (12%) 3 (12%) 1.000 1.00 (0.24-4.02)
Preterm birth 5 (6.7%) 2 (8%) 0.821 0.82 (0.15-4.52)
Cesarean section 56 (74.7%) 9 (36%) <0.001 5.24 (1.99-13.79)
Days of hospital stay > 5 48 (67.6%) 9 (39.1%) 0.015 3.24 (1.22-8.59)

When evaluating the relationship between reported difficulties in breastfeeding and
the type of infant nutrition after hospital discharge, data analysis showed that the incidence
of difficulties in breastfeeding was higher in women who subsequently decided to use
exclusively infant formula compared to women who mixed maternal milk with infant
formula and women who breastfed exclusively with maternal milk (48/49, 98% vs. 20/25,
80% vs. 7/26,26.9%, x* = 46.160, p <0.001), as shown in Figure 1.
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Rate of reported difficulties in breastfeeding among COVID-19 infected women
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Figure 1. Infant nutrition after hospital discharge according to reported difficulties in breastfeeding.

4. Discussion

The current study aimed to assess the perceived impact of the SARS-CoV-2 pandemic
on women and their breastfeeding practices, and on the level of medical advice received
during pregnancy and breastfeeding. Our findings showed that 75% of women had
difficulty breastfeeding during the pandemic, and 66% of them reported that COVID-
19 had a major influence on breastfeeding, mostly due to fear of transmission to their
children. Our survey highlighted that, in infected women, difficulties in breastfeeding were
significantly associated with delivery by cesarean section and the duration of hospital stay,
and that there was an association between the reported difficulties and the subsequent type
of infant nutrition after hospital discharge. It is reasonable to consider that the relationship
between the duration of hospital stay and the difficulties in breastfeeding after discharge is
linked to the lack of skin-to-skin contact due to the hospital policy to prevent mother-child
transmission of SARS-CoV-2 infection.

The impact of COVID-19 on public health has been dramatic, and thousands of
research articles were published focusing solely on the impact of COVID-19 on maternal
health, child health and nutrition. In the first months of the pandemic, vertical transmission
of SARS-CoV-2 had been postulated [14]. This hypothesis raised concerns for pregnant
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women around the world. However, subsequent studies demonstrated that the probability
of placental transmission is usually less than 5% [15] and that the virus cannot enter the
mammary gland [16]; moreover, no live SARS-CoV-2 had been isolated in breastmilk,
making it unlikely that breastmilk could be a vector for SARS-CoV-2 transmission [17,18].
Furthermore, other evidence showed the presence of SARS-CoV-2 IgA and IgG antibodies in
the breastmilk of COVID-19 recovered women, raising the possibility that these antibodies
could provide specific immunologic benefits to breastfeeding infants and provide protection
against virus transmission [19,20].

Despite these reassuring data, guidelines and local practices that emerged during the
pandemic were largely contrary to the promotion and protection of breastfeeding, including
the restriction of parental presence at the bedside, complete separation of mothers who
were either confirmed or suspected as COVID-19 positive from their infants, discourage-
ment or abandonment of skin-to-skin contact and direct breastfeeding, early discharge
following birth, and a lack of access to in-person pediatric follow-up and breastfeeding
assistance [21]. Therefore, especially in the first phase of the pandemic, separation of the
newborns from their mothers was applied in many settings, even though such a practice
has been considered a violation of human rights [22].

In 2021, the RCOG, UNICEF, and WHO suggested that suspected or infected moth-
ers should stay together with their infants after delivery, keep skin-to-skin contact and
breastfeed directly with careful precautions if mothers feel well [23-25]. Precautions for
direct breastfeeding put forward by the above organizations included washing hands
before touching the infant, wearing a medical mask during any contact with the infant,
and routinely cleaning and disinfecting surfaces that mothers had touched. Precautions for
expressing breast milk included wearing a mask during expression, washing hands before
touching any pumps/bottle parts and expressing breast milk, following recommendations
for proper pump cleaning after each use, and feeding expressed milk to the infant by a
healthy caregiver who was not at risk for COVID-19, if possible [26].

This is the first study to highlight the lack of healthcare information and support
in breastfeeding women with SARS-CoV-2 infection, and our results are in line with
previously published data on non-infected women during the pandemic. In particular,
Costantini et al. demonstrated a significant reduction in healthcare support and advice
for breastfeeding women during the pandemic [27], Ceulemans et al. showed that 50% of
included pregnant women reported less counseling on breastfeeding compared to before
the pandemic [28], Lambelet et al. showed that 47.5% of pregnant women and 36.2% of
breastfeeding women reported the pandemic affected their interaction with healthcare
services [29], while Barasel et al. demonstrated that a prenatal breastfeeding education
program increased the breastfeeding motivation and decreased fears of breastfeeding in a
population of non-infected women during the COVID-19 pandemic [30]. When considering
the impact of SARS-CoV-2 infection on the breastfeeding practice, our results are in contrast
with reported data from Rani et al., who evaluated the type of breastfeeding in a cohort of
infected women. Included women were also separated from the baby at delivery according
to the local practice, but all of them received specific support and information on hand and
respiratory hygiene practices from the healthcare personnel [31]. According to these data,
at the 8-week follow-up, 69% of women were practicing exclusive breastfeeding, while 23%
of them used formula milk. Regarding our data, the difference in rates of exclusive and
mixed breastfeeding may be due to the different reported rates of received information and
support on how to reduce the risk of transmission of SARS-CoV-2 infection.

This is the first study to evaluate the psychological impact of SARS-CoV-2 infection
on breastfeeding practice. Current data on non-infected breastfeeding women during the
pandemic are controversial. Ceulemans et al. and Junker et al. did not observe a negative
impact of the lockdown on self-reported breastfeeding practices [28,32]. On the other
hand, Costantini et al. showed that 36.8% of pregnant women and 8.2% of breastfeeding
women who answered their survey indicated that the pandemic had an impact on their
current pregnancy experience or breastfeeding experience [27]. The difference between
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our data and previously published surveys on non-infected breastfeeding women may
highlight the psychological impact of SARS-CoV-2 infection and the challenging condition
of breastfeeding under the severe restrictions and precautions due to the infection.

This is also the first study to describe possible correlations between maternal factors,
such as mode of delivery and duration of hospital stay, and the reported difficulties in
breastfeeding among women with SARS-CoV-2 infection. Maternal COVID-19 has been
reported to be associated with higher rates of cesarean section at the beginning of the
pandemic, even if recent evidence has demonstrated that the standards of obstetrical
assistance for pregnancies complicated by SARS-CoV-2 infection improved over time [33].
Furthermore, we also demonstrated that women experiencing difficulties in breastfeeding
are more likely to feed their babies with infant formula after hospital discharge.

Limitations of our study include a small cohort of surveyed patients, the lack of
pretesting the survey, the lack of information regarding the neonatal outcome, and the
lack of standardized scales for the evaluation of the psychological impact of SARS-CoV-2
infection on breastfeeding, such as Perceived Stress Scale (PSS) or Edinburgh Postnatal
Depression Scale (EPDS) to evaluate the role of breastfeeding in reduction of postpartum
depression [34]. Furthermore, our cohort did not include women without SARS-CoV-2
infection, therefore we could not compare the perceived stress between infected and non-
infected breastfeeding women during the pandemic.

5. Conclusions

Our survey highlights the importance of healthcare support and information on hy-
giene practices to avoid mother-to-child transmission of SARS-CoV-2 infection, in order
to decrease the perceived stress related to breastfeeding for infected mothers under re-
strictions, especially in women undergoing cesarean section and with a long hospital
stay. Improvement in maternal awareness may help to increase the rate of exclusive
breastfeeding, enhancing the nutritional benefits and the long-term outcomes of newborns
and women.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/ijerph20010228 /51, Figure S1: questionnaire regarding breast-
feeding and women'’s perception of the impact of COVID-19 on breastfeeding.

Author Contributions: Conceptualization, A.S. and L.S.; methodology, R.M.; software, A.S.; valida-
tion, L.S., M.G. and S.B.; formal analysis, A.S.; investigation, S.M.; resources, F.A.S.; data curation,
A.C; writing—original draft preparation, A.S.; writing—review and editing, L.S.; visualization, G.S.;
supervision, M.G.; project administration, L.S. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: All procedures performed in this study were in accordance
with the ethical standards of the institutional and/or national research committee and with the 1964
Helsinki declaration and its later amendments or comparable ethical standards. This study obtained
the approval from local IRB (Protocol #145/20, approved on 3 April 2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in
the study.

Data Availability Statement: The data that support the findings of this study are available from the
corresponding author upon request.

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

References

1.  WHO Coronavirus (COVID-19) Dashboard. Available online: https://covid19.who.int/ (accessed on 2 September 2022).

2. Allotey, J.; Stallings, E.; Bonet, M.; Yap, M.; Chatterjee, S.; Kew, T.; Debenham, L.; Llavall, A.C.; Dixit, A.; Zhou, D.; et al. Clinical
manifestations, risk factors, and maternal and perinatal outcomes of coronavirus disease 2019 in pregnancy: Living systematic
review and meta-analysis. BM]J 2020, 370, m3320, Update in BMJ 2022, 377, 01205. [CrossRef]


https://www.mdpi.com/article/10.3390/ijerph20010228/s1
https://www.mdpi.com/article/10.3390/ijerph20010228/s1
https://covid19.who.int/
http://doi.org/10.1136/bmj.m3320

Int. |. Environ. Res. Public Health 2023, 20, 228 90of 10

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

D’Antonio, E; Sen, C.; Mascio, D.D.; Galindo, A.; Villalain, C.; Herraiz, L; Arisoy, R.; Ovayolu, A.; Eroglu, H.; Canales, M.G.; et al.
Maternal and perinatal outcomes in high compared to low risk pregnancies complicated by severe acute respiratory syndrome
coronavirus 2 infection (phase 2): The World Association of Perinatal Medicine working group on coronavirus disease 2019. Am.
J. Obstet. Gynecol. MFM 2021, 3, 100329. [CrossRef]

Liu, H.; Wang, L.L.; Zhao, S.J.; Kwak-Kim, J.; Mor, G.; Liao, A.H. Why are pregnant women susceptible to COVID-19? An
immunological viewpoint. J. Reprod. Immunol. 2020, 139, 103122. [CrossRef] [PubMed]

Khan, D.S.A.; Hamid, L.R.; Ali, A.; Salam, R.A.; Zuberi, N.; Lassi, Z.S.; Das, ].K. Differences in pregnancy and perinatal outcomes
among symptomatic versus asymptomatic COVID-19-infected pregnant women: A systematic review and meta-analysis. BMC
Pregnancy Childbirth 2021, 21, 801. [CrossRef]

Mitranovici, M.I.; Chiorean, D.M.; Oala, L.E.; Petre, I.; Cotoi, O.S. Evaluation of the Obstetric Patient: Pregnancy Outcomes during
COVID-19 Pandemic—A Single-Center Retrospective Study in Romania. Reports 2022, 5, 27. [CrossRef]

De Georgeo, M.R.; De Georgeo, ].M.; Egan, T.M.; Klee, K.P.; Schwemm, M.S.; Bye-Kollbaum, H.; Kinser, A.J. Containing SARS-
CoV-2 in hospitals facing finite PPE, limited testing, and physical space variability: Navigating resource constrained enhanced
traffic control bundling. J. Microbiol. Immunol. Infect. 2021, 54, 4-11. [CrossRef]

Sheil, O.; McAuliffe, EM. Reorganisation of obstetric services during the COVID pandemic-Experience from National Maternity
Hospital Dublin Ireland. Best Pract. Res. Clin. Obstet. Gynaecol. 2021, 73, 104-112. [CrossRef] [PubMed]

Abiri, B.; Guest, P.C.; Vafa, M. How Do We Manage Breastfeeding During the COVID-19 Pandemic. Adv. Exp. Med. Biol. 2021,
1327, 129-137. [CrossRef] [PubMed]

Kimberlin, D.W.; Puopolo, K.M. Breast Milk and COVID-19: What Do We Know. Clin. Infect. Dis. 2021, 72, 131-132. [CrossRef]
[PubMed]

World Health Organization. Infant and Young Child Feeding. 2021. Available online: https://www.who.int/news-room/fact-
sheets/detail /infant-and-young-child-feeding (accessed on 2 September 2022).

World Health Organization. Clinical Management of COVID-19: Interim Guidance, 27 May 2020; World Health Organization:
Geneva, Switzerland, 2020. Available online: https:/ /apps.who.int/iris/handle/10665/332196 (accessed on 2 September 2022).
Turner, S.; McGann, B.; Brockway, M. A review of the disruption of breastfeeding supports in response to the COVID-19 pandemic
in five Western countries and applications for clinical practice. Int. Breastfeed. ]. 2022, 17, 38. [CrossRef]

Kotlyar, A.M.; Grechukhina, O.; Chen, A.; Popkhadze, S.; Grimshaw, A.; Tal, O.; Taylor, H.S.; Tal, R. Vertical Transmission of
Coronavirus Disease 2019: A Systematic Review and Meta-Analysis. Am. J. Obstet. Gynecol. 2021, 224, 35-53.e3. [CrossRef]
[PubMed]

Furman, L.; Noble, L. Bench Research, Human Milk, and SARS-CoV-2. Pediatrics 2021, 147, €2020033852. [CrossRef] [PubMed]
Merewood, A.; Bode, L.; Davanzo, R.; Perez-Escamilla, R. Breastfeed or be Vaccinated-An Unreasonable Default Recommendation.
Lancet 2021, 397, 578. [CrossRef] [PubMed]

Costa, S.; Posteraro, B.; Marchetti, S.; Tamburrini, E.; Carducci, B.; Lanzone, A.; Valentini, P.; Buonsenso, D.; Sanguinetti, D.;
Vento., G.; et al. Excretion of SARS-CoV-2 in Human Breast Milk. Clin. Microbiol. Infect. 2020, 26, 1430-1432. [CrossRef] [PubMed]
Pang, Z.; Hu, R.; Tian, L.; Lou, E; Chen, Y,; Wang, S.; He, S.; Zhu, S.; An, X.; Song, L.; et al. Overview of Breastfeeding Under
COVID-19 Pandemic. Front. Immunol. 2022, 13, 896068. [CrossRef]

Szczygiol, P.; Lukianowski, B.; Koécielska-Kasprzak, K.; Jakuszko, K.; Bartoszek, D.; Krajewska, M.; Krélak-Olejnik, B. Antibodies
in the breastmilk of COVID-19 recovered women. BMC Pregnancy Childbirth 2022, 22, 635. [CrossRef]

Guida, M.; Terracciano, D.; Cennamo, M.; Aiello, E; La Civita, E.; Esposito, G.; Gargiulo, V.; Maruotti, G.M.; Portella, G.; Sarno, L.
COVID-19 Vaccine mRNABNT162b2 Elicits Human Antibody Response in Milk of Breastfeeding Women. Vaccines 2021, 9, 785.
[CrossRef]

van Goudoever, ].B.; Spatz, D.L.; Hoban, R.; Dumitriu, D.; Gyamfi-Bannerman, C.; Berns, M.; McKechnie, L.; Davanzo, R.
Updating Clinical Practices to Promote and Protect Human Milk and Breastfeeding in a COVID-19 Era. Front. Pediatr. 2022,
10, 867540. [CrossRef]

Lazzerini, M.; Covi, B.; Mariani, I; Drglin, Z.; Arendt, M.; Nedberg, I.H.; Elden, H.; Costa, R.; Drandi¢, D.; Radeti¢, J.; et al.
Quality of facility-based maternal and newborn care around the time of childbirth during the COVID-19 pandemic: Online
survey investigating maternal perspectives in 12 countries of the WHO European Region. Lancet Reg. Health Eur. 2022, 13, 100268,
Erratum in Lancet Reg. Health Eur. 2022, 19, 100461. [CrossRef]

World Health Organization. Breastfeeding and COVID-19: Scientifc Brief. Available online: https://www.who.int/publications/
i/item/WHO-2019-nCoV-Sci_Brief-Breastfeeding-2020.1 (accessed on 2 September 2022).

Royal College of Obstetricians & Gynecologists. Coronavirus (COVID-19) Infection in Pregnancy. Information for Healthcare
Professionals. Available online: https:/ /www.rcog.org.uk/en/guidelines-research-services/guidelines/coronavirus-pregnancy/
(accessed on 2 September 2022).

United Nations International Children’s Emergency Fund. Navigating Pregnancy during the Coronavirus Disease (COVID-19)
Pandemic. Available online: https://www.unicef.org/coronavirus/navigating-pregnancy-during-coronavirus-disease-covid-
19-pandemic (accessed on 2 September 2022).

Liu, X.; Chen, H.; An, M,; Yang, W.; Wen, Y,; Cai, Z.; Wang, L.; Zhou, Q. Recommendations for breastfeeding during Coronavirus
Disease 2019 (COVID-19) pandemic. Int. Breastfeed. J. 2022, 17, 28. [CrossRef]


http://doi.org/10.1016/j.ajogmf.2021.100329
http://doi.org/10.1016/j.jri.2020.103122
http://www.ncbi.nlm.nih.gov/pubmed/32244166
http://doi.org/10.1186/s12884-021-04250-1
http://doi.org/10.3390/reports5030027
http://doi.org/10.1016/j.jmii.2020.07.009
http://doi.org/10.1016/j.bpobgyn.2021.03.013
http://www.ncbi.nlm.nih.gov/pubmed/33966980
http://doi.org/10.1007/978-3-030-71697-4_10
http://www.ncbi.nlm.nih.gov/pubmed/34279834
http://doi.org/10.1093/cid/ciaa800
http://www.ncbi.nlm.nih.gov/pubmed/32566944
https://www.who.int/news-room/fact-sheets/detail/infant-and-young-child-feeding
https://www.who.int/news-room/fact-sheets/detail/infant-and-young-child-feeding
https://apps.who.int/iris/handle/10665/332196
http://doi.org/10.1186/s13006-022-00478-5
http://doi.org/10.1016/j.ajog.2020.07.049
http://www.ncbi.nlm.nih.gov/pubmed/32739398
http://doi.org/10.1542/peds.2020-033852
http://www.ncbi.nlm.nih.gov/pubmed/33087556
http://doi.org/10.1016/S0140-6736(21)00197-5
http://www.ncbi.nlm.nih.gov/pubmed/33549167
http://doi.org/10.1016/j.cmi.2020.05.027
http://www.ncbi.nlm.nih.gov/pubmed/32502644
http://doi.org/10.3389/fimmu.2022.896068
http://doi.org/10.1186/s12884-022-04945-z
http://doi.org/10.3390/vaccines9070785
http://doi.org/10.3389/fped.2022.867540
http://doi.org/10.1016/j.lanepe.2021.100268
https://www.who.int/publications/i/item/WHO-2019-nCoV-Sci_Brief-Breastfeeding-2020.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-Sci_Brief-Breastfeeding-2020.1
https://www.rcog.org.uk/en/guidelines-research-services/guidelines/coronavirus-pregnancy/
https://www.unicef.org/coronavirus/navigating-pregnancy-during-coronavirus-disease-covid-19-pandemic
https://www.unicef.org/coronavirus/navigating-pregnancy-during-coronavirus-disease-covid-19-pandemic
http://doi.org/10.1186/s13006-022-00465-w

Int. |. Environ. Res. Public Health 2023, 20, 228 10 of 10

27.

28.

29.

30.

31.

32.

33.

34.

Costantini, C.; Joyce, A.; Britez, Y. Breastfeeding experiences during the COVID-19 Lockdown in the United Kingdom: An
exploratory study into maternal opinions and emotional states. J. Hum. Lact. 2021, 37, 649-662. [CrossRef] [PubMed]
Ceulemans, M.; Verbakel, ].Y.; Van Calsteren, K.; Eerdekens, A.; Allegaert, K.; Foulon, V. SARS-CoV-2 Infections and Impact of the
COVID-19 Pandemic in Pregnancy and Breastfeeding: Results from an Observational Study in Primary Care in Belgium. Int. J.
Environ. Res. Public Health 2020, 17, 6766. [CrossRef] [PubMed]

Lambelet, V.; Ceulemans, M.; Nordeng, H.; Favre, G.; Horsch, A ; Stojanov, M.; Winterfeld, U.; Baud, D.; Panchaud, A.; Pomar, L.
Impact of the COVID-19 pandemic on Swiss pregnant and breastfeeding women-A cross-sectional study covering the first
pandemic wave. Swiss Med. Wkly. 2021, 151, w30009. [CrossRef]

Sabanci Baransel, E.; Ucar, T.; Gliney, E. Effects of prenatal breast-feeding education on postnatal breast-feeding fear in pregnant
women in the COVID-19 pandemic: A randomized clinical trial. Inf. J. Nurs. Pract. 2022, 4, e13105. [CrossRef] [PubMed]

Rani, R.; Dhakate, M.; Goswami, D.; Gupta, S.; Bhasin, S.; Muthal Rathore, A.; Tempe, A. Breastfeeding and Contraceptive
Methods in Women with Severe Acute Respiratory Syndrome Coronavirus- 2 (SARS-CoV-2) Infection in Peripartum Period.
J. Fam. Reprod Health. 2022, 16, 61-66. [CrossRef]

Juncker, H.G.; Ruhé, E.J.M.; Korosi, A.; van Goudoever, ].B.; van Gils, M.].; van Keulen, B.]. Maternal Stress and Human Milk
Antibodies during the COVID-19 Pandemic. Front. Nutr. 2022, 9, 923501. [CrossRef] [PubMed]

Sirico, A.; Carbone, L.; Avino, L.; Buonfantino, C.; De Angelis, M.C.; Cresce, M.D.; Fabozzi, A.; Improda, FP,; Legnante, A;
Riccardi, C.; et al. Trends in Caesarean Section Rate According to Robson Group Classification among Pregnant Women with
SARS-CoV-2 Infection: A Single-Center Large Cohort Study in Italy. J. Clin. Med. 2022, 11, 6503. [CrossRef]

Pope, C.J.; Mazmanian, D. Breastfeeding and Postpartum Depression: An Overview and Methodological Recommendations for
Future Research. Depress. Res. Treat. 2016, 2016, 4765310. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1177/08903344211026565
http://www.ncbi.nlm.nih.gov/pubmed/34496657
http://doi.org/10.3390/ijerph17186766
http://www.ncbi.nlm.nih.gov/pubmed/32957434
http://doi.org/10.4414/SMW.2021.w30009
http://doi.org/10.1111/ijn.13105
http://www.ncbi.nlm.nih.gov/pubmed/36059199
http://doi.org/10.18502/jfrh.v16i1.8595
http://doi.org/10.3389/fnut.2022.923501
http://www.ncbi.nlm.nih.gov/pubmed/35845768
http://doi.org/10.3390/jcm11216503
http://doi.org/10.1155/2016/4765310

	Introduction 
	Materials and Methods 
	Results 
	Characteristics of Study Participants 
	Effects of COVID-19 on Obstetricians or Other Medical Counselling during Pregnancy and Breastfeeding 
	Breastfeeding Experience 

	Discussion 
	Conclusions 
	References

