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The COVID-19 pandemic has impacted breastfeeding and lactation globally, with clinical

practices implemented early in the pandemic being mostly anti-breastfeeding, e.g.,

separation of mothers from their infants, and not evidence based. As the pandemic

has progressed, evidence has emerged reconfirming the value of human milk and

the importance of protecting and supporting breastfeeding, especially the initiation of

lactation. However, it is clear that COVID-19 has changed the clinical care paradigm

around breastfeeding and lactation support and, as such, it is imperative that practices

adapt and evolve to maintain the emphasis on lactation support. We participated in

a round table conference aiming to rescue and develop protocols and practices that

support breastfeeding during the COVID-19 pandemic. One key area to target will be to

maximize the use of the antenatal period. The early identification of lactation risk factors

together with the development of person-centered methods to deliver breastfeeding

information and education to parents-to-be will be critical. In addition, the establishment

of a hospital culture that values breastfeeding and prioritizes the use of human milk will be

integral for themotivation of health care professionals. That culture will also support active

management of the initiation of lactation and the development of a ’back-up plan’ toolkit

to support the mother experiencing lactation difficulties. Post-discharge support will also

be crucial with the development of both in-person and virtual lactation support programs,

in particular for the immediate post-discharge period to benefit mothers who experience

an early discharge process. These measures will allow for a new, adapted framework of

practice that acknowledges the current COVID-19 paradigm andmaintains the emphasis

on the need to protect and support breastfeeding and the use of human milk.
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INTRODUCTION

The impact of COVID-19 on public health around the
world has been profound. Efforts to mitigate the spread of
SARS-CoV-2, the virus responsible for COVID-19 initially
relied on non-pharmacological public health interventions
(1, 2), although vaccine distribution is currently increasing
dramatically (3). Unfortunately, the rapid introduction of
these sweeping public health measures in response to the
pandemic has severely jeopardized hospital and community
based breastfeeding promotion programs and continues to do
so in North America (4) as well as in Europe (5). The response
by the research and medical communities has been swift, for
example, there were over 6000 research articles focused solely
on the impact of COVID-19 on maternal and child health and
nutrition published in the 15 months from the start of the
pandemic in February until April 30, 2021 (6). Of these articles,
a notable proportion,∼10%, addressed the impact of COVID-19
on breastfeeding, human milk and infant feeding.

This response has reinforced the recognition of the use of
human milk and breastfeeding as a major public health initiative
in its own right. Indeed, the value of breastfeeding and human
milk to public health has been well-documented (7). Despite
this acknowledgment, it is important to note that prior to the
COVID-19 pandemic, global breastfeeding rates still averaged
only 41% (8). Accordingly, global health organizations such as
the WHO, UNICEF and other non-governmental entities were
already engaged in programs to improve breastfeeding initiation
and duration rates worldwide. Therefore, the recent COVID-19-
led recommendations that superseded and deprioritized practices
known to promote and protect breastfeeding, such as skin-to-
skin care, early initiation and rooming in, were particularly
damaging to the support of lactation (9).

The introduction of extensive anti-breastfeeding practices
early in the course of the pandemic was a consequence
of the lack of information and preparedness in developing
recommendations for pregnant and breastfeeding women and
their infants (10). Of particular concern was the issue of vertical
transmission between mother and infant. Interestingly, limited
data from the 2003 SARS outbreak had shown no signs of vertical
transmission (11–13) and no evidence of SARS in human milk
(13, 14). Current data on SARS-CoV-2 and vertical transmission
have agreed with the historical data, with no active virus being
found in humanmilk (15) and very limited evidence of confirmed
congenital SARS-CoV-2 infection (16, 17). Furthermore, both
earlier (18) and more recent data (14, 19) have shown the
presence of antibodies to both SARS-CoV-2, respectively, in
human milk (20). In addition, antibodies have been found in
human milk following vaccination of lactating women (21). As
such, these data actually shift the perception of human milk
away from being a risk to being a protective element for the
newborn infant.

Despite these reassuring data, guidelines and practices that
emerged early in the pandemic were largely contrary to the
promotion and protection of breastfeeding (22). These practices,
such as women going through labor and birth without the
presence of a partner or support person (23); NICUs not allowing

or restricting parental presence at the bedside (24); complete
separation of mothers who were either confirmed or suspected
as COVID-19 positive from their infants (25); discouragement
or abandonment of skin-to-skin contact and direct breastfeeding
(26); early discharge following birth (27) and a lack of access to
in-person pediatric follow-up and breastfeeding assistance (4),
are all recognized as providing a strong negative influence on the
initiation of lactation and breastfeeding sustainability. Indeed,
not only do these COVID-19-specific hospital practices, which
were in opposition to the WHO recommendations (27), increase
the risk of poor breastfeeding outcomes and are detrimental
to the use of human milk, but they also can negatively impact
maternal mental well-being (28).

As cautioned by Spatz et al. (22) the impact of these
COVID-19-specific hospital practices, which were in opposition
to the WHO recommendations (29), has been detrimental to
breastfeeding and the use of human milk as well as maternal
mental health (28). The negative influence of new hospital
postnatal practices on the general population of new mothers has
been clearly documented in a tertiary level maternity hospital in
Italy, where exclusive breastfeeding rates at hospital discharge
fell to 69.4% during lockdown compared to 97.7% during
the pre-pandemic period (30). In this connection, ∼18% of
hospitals in a CDC-conducted survey of 1,344 hospitals in
the USA reported a reduction in direct lactation support for
mothers delivering in their hospitals. Notably, the impact of
a reduction in lactation support in this manner affects both
mothers with and without COVID-19 (31). Furthermore, ∼73%
of the surveyed hospitals discharged new mothers within 48 h.
In all, ∼12% of hospitals reported a decrease in breastfeeding
rates (31).

Separation of the infant from the mother at birth was also
shown to negatively correlate with breastfeeding at discharge
(32, 33) and Bartick et al. (34) showed that 60% of mothers
who were separated from their infants reported being ’very
distressed’, further highlighting themental health ramifications to
newmothers. This report was product of a Roundtable discussion
to initiate a global dialogue on the impact of COVID-19 on
breastfeeding and human milk practices.The aim of the current
manuscript was to rescue and develop protocols and practices
that support breastfeeding during the COVID-19 pandemic.

ADDRESSING THE CLINICAL NEED TO
IMPROVE BREASTFEEDING OUTCOMES
IN THE COVID-19 ERA AND BEYOND

As the pandemic continues, there is the concern that this
disruption to recognized quality standards of care will continue
over the long term, as a sort of system inertia in hospitals
(5), at the expense of practices known to promote and protect
breastfeeding (22). Therefore, it is incumbent upon healthcare
professionals to adapt to the current COVID-19 environment
and conditions with respect to the development of protocols
and practices that support breastfeeding. These protocols should
be rescued and developed from the pre-pandemic era and
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appropriately integrated with the new science of coping with the
risk of SARS-CoV-2 transmission (35).

One such opportunity is to maximize the use of the
antenatal care period to provide parents tailored breastfeeding
information. The current antenatal paradigm is neither allowing
all families to make an informed feeding decision nor is it
effectively preparing families about the physiology of lactation
and the science of human milk (36). Indeed, it has been
suggested that antenatal care is somewhat overdue to be
redesigned (37). The development of standardized programs
relating to antenatal breastfeeding education have been shown
to improve breastfeeding intention (38, 39). Furthermore, in a
systematic review of interventions for promoting the initiation
of breastfeeding, informal one-to-one, needs-based education
delivered by a healthcare professional in the antenatal period
was found to be an effective means of increasing breastfeeding
initiation (40). This was further confirmed in relation to mothers’
direct perceptions of an antenatal program, where new mothers
suggested that an individualized approach could improve the
delivery of information (41).

Whilst it is clear that antenatal support is critical, the way
information is provided is also important. One-on-one and face-
to-face support is favored due to its ability to deliver both
practical advice as well as emotional support. Indeed, person-
centered, emotional care may be as important as the educational
content of a breastfeeding support program (42). However,
the COVID-19 pandemic with its multiple lockdown episodes
resulted in a reduction of face-to-face professional and peer
support (43) although this has been at least partially addressed by
the rapid implementation of telemedicine services (44). Indeed,
there is growing evidence for the embracing of telemedicine
methodologies (45), including for breastfeeding support (43, 46,
47). Interestingly, online education and smartphone applications,
together known as Mobile health, are largely acceptable to
most marginalized populations (48) and therefore may actually
provide a means of bridging the equity gap if technological
resources are provided.

A positive outcome from the optimization of antenatal
care is the development of a comprehensive breastfeeding
plan. Such a plan forms the intersection between maternal
education/readiness and facility preparedness (i.e., the
implementation of breastfeeding promoting protocols and
processes), with respect to the early postpartum support of
breastfeeding. In this regard, it is important that hospital
practices and protocols take into account maternal lactation
risk factors known to impact the initiation of lactation, e.g.,
preterm birth, gestational diabetes, maternal obesity, cesarean
section and primiparity, mother-infant separation, and that these
are included in the breastfeeding plan (49–57). These factors,
when managed with practices known to be positive for the
initiation of lactation, i.e., informed decision making, initiation
and maintenance of milk supply, skin-to-skin care, and direct
breastfeeding (22), will allow for an increase in the rates of
human milk usage at discharge (58–60).

Perhaps now, more than previously, it is important for
healthcare professionals to acknowledge the value of such
antenatal planning as well as staff education related to policy and

protocol development. Insufficient maternal milk volume can
have its origins in the first week postpartum, the decisive period
during which the mammary gland undergoes programming
processes that regulate long-term milk synthesis (61–63). As
such, it is important to establish an institutional culture
that prioritizes the use of human milk (64) to facilitate
the implementation of interventions supporting breastfeeding.
Engagement of health care professionals via quality improvement
(QI) programs has been shown to be one way to address
institutional barriers to humanmilk usage; indeed staff education
and motivation is one QI initiative that can be used to obtain
stakeholder buy in (65), as is a multidisciplinary approach (66).

Along with the improvements to antenatal education and
facility preparedness, it is important that both the mother
and the healthcare professional acknowledge that the initiation
of lactation requires active management in the postnatal
period. Evidence-based protocols and programs dedicated to the
initiation and maintenance of lactation are well-established and
have been shown to improve breastfeeding outcomes (58, 67).
As such, it will be the adaptation of those known protocols to fit
within post COVID-19 institutional restrictions that will be most
critical. For example, the steps recommended to promote the
initiation of lactation, such as early and frequent breastfeeding,
non-nutritive sucking, skin-to-skin care, and assessment of
milk transfer are all impacted in the case of decreased direct
postpartum lactation support and accelerated discharge (31) as
well as if the mother and infant are separated (25). In this regard,
it is important to emphasize that known or suspected infection
of SARS-CoV-2 of a mother does not necessitate the automatic
separation of mother and infant (27, 35). This should also not
preclude the use of any of these evidence-based practices known
to improve the initiation of lactation (27, 68, 69), especially since
robust and specific antibodies against SARS-CoV-2 have been
detected in human milk produced by women with COVID-19
(14, 19).

In addition to the development of adaptive protocols as a
first line to protect and promote breastfeeding and lactation, it
is also important to adjust any anticipatory guidance to the same
COVID-19 circumstances. For mothers with known risk factors
to initiation, such as preterm birth, gestational diabetes mellitus,
cesarean section and primiparity (49–52, 55–57), or those who
experience difficulties during the initiation stage, the second line-
of-action interventions also need to be viewed using a COVID-
19 lens. In these instances, the use of a breast pump to support
mothers with lactation initiation has been well-documented (67,
70). It is therefore important to also address breast pump usage
requirements within a COVID-19 framework (69), particularly
the establishment of dedicated protocols to facilitate pump set up
as well as cleaning. Furthermore, the requirements of the mother
during the milk expression process, e.g., hand hygiene, use of a
mask, also need to be explicit. Lastly, recognized protocols for the
storage and use of the collected milk also need to be set in place.

In conjunction with the adaptation of in-hospital care
practices to protect and support lactation, attention must also
be given to post-discharge care. As discharge timeframes have
shortened significantly (31), although not universally (5) and
lactation support staff and education has been reduced (22), post
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discharge clinical support for breastfeeding is more important
than ever before. Of particular importance is the immediate
post discharge period, especially considering the Academy of
Breastfeeding current recommendation that all breastfed infants
be seen by a healthcare provider at 3–5 days of life or within
48–72 h of discharge (71). However, as a consequence of COVID-
19 restrictions, many mothers lack face-to-face support in the
post-discharge phase (43).

At hospital discharge, health professionals should provide
new families with comprehensive information on the resources
available in the community, congruent with Step 10 of the Baby
Friendly Hospital Initiative (72). Similar to antenatal support,
telehealth or virtual strategies are one way of bridging the
post-discharge follow-up gap and may be a way of creating
an “on-call, 24/7” support service for new mothers. In this
regard, it has been recommended that in place of in-person
visits, breastfeeding support should be provided via telehealth
services (73). Indeed, the use of virtual strategies to improve
breastfeeding outcomes has been shown to be positive (74)
can work in both large class as well as small group formats
(75) and can also be incorporated in a pediatric outpatient
setting (76). Additionally, specific post-discharge challenges like
latch difficulties may be better addressed in-person. However, it
should be recognized that despite these encouraging outcomes,
some mothers still have mixed feelings in relation to telehealth
services and desire the emotional care that comes from in-
person support from family, friends and lactation healthcare
professionals (43, 77).

CONCLUSION

The current pandemic has provided a tremendous impact
on global public health measures. In particular, the impact
on breastfeeding has been significant with several reports
documenting how breastfeeding promotion and support services
have been jeopardized by specific changes to both hospital and
public health practices (22, 25, 26). Given the acknowledgment
of this new COVID-19 paradigm, it is crucial that healthcare
providers pivot to develop a new breastfeeding support ’roadmap
to action’ that acknowledges recognized standards of care and
updates clinical practice whilst taking into account the current,
and most likely long-term, requirements that are a consequence
of the changes brought about by COVID-19 (Figure 1). It is
strongly suggested that healthcare professionals take ownership
of the antenatal care phase and maximize this period when
parents-to-be have more time to absorb and process information.
By engaging with parents-to-be in this phase, there is an
opportunity to educate them on the importance of the initiation
of lactation and to develop a holistic breastfeeding plan that
works within the hospital breastfeeding initiation protocols. In
addition to the development of a new mother’s breastfeeding
plan, it is important that the role of the healthcare professional
is adapted to ensure that not only a motivation to actively
support breastfeeding initiation exists, but that suitable ’back-
up’ plans and protocols are developed as well, including the
use of a breast pump to support initiation for those mothers
with selected lactation difficulties/risk factors or who meet with

FIGURE 1 | Target clinical practice areas to address in order to maintain the promotion and protection of human milk and breastfeeding in a post COVID-19 era.
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lactation challenges. Lastly, in response to accelerated discharge
protocols, there is a need to remodel post discharge support,
in particular to embrace new modalities of interaction with
mothers, whilst taking into account both their breastfeeding
and mental health requirements. These measures provide a
new, adapted framework of practice that acknowledges the
current COVID-19 paradigm and maintains the emphasis on
the need to protect and support breastfeeding and the use of
human milk.

AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct, and intellectual
contribution to the work and approved it for publication.

ACKNOWLEDGMENTS

This report was product of a Roundtable discussion convened
and facilitated by Medela AG to initiate a global dialogue on
the impact of COVID-19 on breastfeeding and human milk
practices. Perspectives from key stakeholder groups, including
lactation researchers, neonatologists, pediatricians, midwives,
and nursing professionals were sought in order to identify and
highlight key issues. The authors are grateful for the facilitation
of the Roundtable discussion provided by Medela AG through
the efforts of Severine Liabat, Angela Heer, Nania G. Schärer-
Hernández, Ph.D., and Leon R. Mitoulas, Ph.D. The authors
thank Leon R. Mitoulas for editorial assistance in the preparation
of this manuscript.

REFERENCES

1. Gozzi N, Bajardi P, Perra N. The importance of non-pharmaceutical
interventions during the COVID-19 vaccine rollout. PLoS Comput Biol.
(2021) 17:e1009346. doi: 10.1101/2021.01.09.21249480

2. Pataro IML, Oliveira JF, Morato MM, Amad AAS, Ramos PIP, Pereira
FAC, et al. A control framework to optimize public health policies
in the course of the COVID-19 pandemic. Sci Rep. (2021) 28:13403.
doi: 10.1038/s41598-021-92636-8

3. Watson R. Covid-19: EU looks to speed up vaccine rollout. BMJ. (2021)
372:n730. doi: 10.1136/bmj.n730

4. Spatz DL, Froh EB. Birth and breastfeeding in the hospital setting during
the COVID-19 pandemic. MCN Am J Matern Child Nurs. (2021) 46:30–
35. doi: 10.1097/NMC.0000000000000672

5. Merewood A, Davanzo R, Haas-Kogan M, Vertecchi G, Gizzi C, Mosca
F, et al. Breastfeeding supportive practices in European hospitals during
the COVID-19 pandemic. J Matern Fetal Neonatal Med. (2021) 1–
7. doi: 10.1080/14767058.2021.1986482

6. Center for Humanitarian Health, Johns Hopkins Bloomberg School of
Public Health Centre for Humanitarian Health, Johns Hopkins University,
USA. COVID-19, Maternal and Child Health, and Nutrition – Scientific

Repository, 2020-2021. Available online at: http://hopkinshumanitarianhealth.
org/empower/advocacy/covid19/covid-19-children-and-nutrition/.

7. Victora CG, Bahl R, Barros AJD, Franca GVA, Horton S, Krasevec J, et al.
Breastfeeding in the 21st century: epidemiology, mechanisms, and lifelong
effect. Lancet. (2016) 387:475–90. doi: 10.1016/S0140-6736(15)01024-7

8. WHO, UNICEF. Global Breastfeeding Scorecard, 2018: Enabling Women to

Breastfeed Through Better Policies and Programmes. WHO/UNICEF (2018).
9. Vu Hoang D, Cashin J, Gribble K, Marinelli K, Mathisen R. Misalignment

of global COVID-19 breastfeeding and newborn care guidelines with World
Health Organization recommendations. BMJ Nutr Prev Health. (2020) 3:339–
50. doi: 10.1136/bmjnph-2020-000184

10. Hu YJ, Wake M, Saffery R. Clarifying the sweeping consequences of COVID-
19 in pregnant women, newborns, and children with existing cohorts. JAMA

Pediatr. (2021) 175:117–18. doi: 10.1001/jamapediatrics.2020.2395
11. Di Mascio D, Khalil A, Saccone G, Rizzo G, Buca D, Liberati M, et al.

Outcome of coronavirus spectrum infections (SARS, MERS, COVID-19)
during pregnancy: a systematic review andmeta-analysis.Am J Obstet Gynecol

MFM. (2020) 2:100107. doi: 10.1016/j.ajogmf.2020.100107
12. Shek CC, Ng PC, Fung GPG, Cheng FWT, Chan PKS, Peiris MJS, et al. Infants

born to mothers with severe acute respiratory syndrome. Pediatrics. (2003)
112:e254. doi: 10.1542/peds.112.4.e254

13. Stockman LJ, Lowther SA, Coy K, Saw J, Parashar UD. SARS
during pregnancy, United States. Emerg Infect Dis. (2004)
10:1689–90. doi: 10.3201/eid1009.040244

14. Pace RM,Williams JE, Järvinen KM, Belfort MB, Pace CDW, Lackey KA, et al.
Characterization of SARS-CoV-2 RNA, antibodies, and neutralizing capacity

in milk produced by women with COVID-19. mBio. (2021) 12:e03192-
20. doi: 10.1128/mBio.03192-20

15. Krogstad P, Contreras D, Ng H, Tobin N, Chambers CD, Bertrand K, et al. No
evidence of infectious SARS-CoV-2 in humanmilk: analysis of a cohort of 110
lactating women. Pediatr Res. (2022). doi: 10.1038/s41390-021-01902-y

16. Goh XL, Low YF, Ng CH, Amin Z, Ng YPM. Incidence of SARS-CoV-
2 vertical transmission: a meta-analysis. Arch Dis Child Fetal Neonatal Ed.

(2021) 106:112–113. doi: 10.1136/archdischild-2020-319791
17. Kotlyar AM, Grechukhina O, Chen A, Popkhadze S, Grimshaw A,

Tal O, et al. Vertical transmission of coronavirus disease 2019: a
systematic review and meta-analysis. Am J Obstet Gynecol. (2021) 224:35–
53.e3. doi: 10.1016/j.ajog.2020.07.049

18. Robertson CA, Lowther SA, Birch T, Tan C, Sorhage F, Stockman L, et al.
SARS and pregnancy: a case report. Emerg Infect Dis. (2004) 10:345–
8. doi: 10.3201/eid1002.030736

19. Fox A, Marino J, Amanat F, Krammer F, Hahn-Holbrook J, Zolla-Pazner
S, et al. Robust and specific secretory IgA against SARS-CoV-2 detected in
human milk. iScience. (2020) 23:101735. doi: 10.1016/j.isci.2020.101735

20. Bauerl C, Randazzo W, Sánchez G, Selma-Royo M, García Verdevio E,
Martínez L, et al. SARS-CoV-2 RNA and antibody detection in breast milk
from a prospective multicentre study in Spain. Arch Dis Child Fetal Neonatal

Ed. (2022) 107:216–21. doi: 10.1136/archdischild-2021-322463
21. Juncker HG, Mulleners SJ, Coenen ERM, van Goudoever

JB, van Gils MJ, van Keulen BJ. Comparing human milk
antibody response after 4 different vaccines for COVID-19.
JAMA Pediatr. (2022) e220084. doi: 10.1001/jamapediatrics.20
22.0084

22. Spatz DL, Davanzo R, Müller JA, Powell R, Rigourd V, Yates A, et al.
Promoting and protecting human milk and breastfeeding in a COVID-19
world. Front Pediatr. (2021) 8:633700. doi: 10.3389/fped.2020.633700

23. Arora KS, Mauch JT, Gibson KS. Labor and delivery visitor policies during the
COVID-19 pandemic: balancing risks and benefits. JAMA. (2020) 323:2468–
9. doi: 10.1001/jama.2020.7563

24. Darcy Mahoney A, White RD, Velasquez A, Barrett TS, Clark RH, Ahmad
KA. Impact of restrictions on parental presence in neonatal intensive care
units related to coronavirus disease (2019). J Perinatol. (2020) 40(Suppl.
1):36–46. doi: 10.1038/s41372-020-0753-7

25. Tomori C, Gribble K, Palmquist AEL, Ververs M-T, Gross MS. When
separation is not the answer: breastfeeding mothers and infants affected by
COVID-19.Matern Child Nutr. (2020) 16:e13033. doi: 10.1111/mcn.13033

26. Davanzo R, Merewood A, Manzoni P. Skin-to-skin contact at birth in
the COVID-19 era: in need of help! Am J Perinatol. (2020) 37:S1–
4. doi: 10.1055/s-0040-1714255

27. Dumitriu D, Emeruwa UN, Hanft E, Liao GV, Ludwig E, Walzer L,
et al. Outcomes of neonates born to mothers with severe acute respiratory
syndrome coronavirus 2 infection at a large medical center in New York City.
JAMA Pediatr. (2021) 175:157–67. doi: 10.1001/jamapediatrics.2020.4298

Frontiers in Pediatrics | www.frontiersin.org 5 April 2022 | Volume 10 | Article 867540

https://doi.org/10.1101/2021.01.09.21249480
https://doi.org/10.1038/s41598-021-92636-8
https://doi.org/10.1136/bmj.n730
https://doi.org/10.1097/NMC.0000000000000672
https://doi.org/10.1080/14767058.2021.1986482
http://hopkinshumanitarianhealth.org/empower/advocacy/covid19/covid-19-children-and-nutrition/
http://hopkinshumanitarianhealth.org/empower/advocacy/covid19/covid-19-children-and-nutrition/
https://doi.org/10.1016/S0140-6736(15)01024-7
https://doi.org/10.1136/bmjnph-2020-000184
https://doi.org/10.1001/jamapediatrics.2020.2395
https://doi.org/10.1016/j.ajogmf.2020.100107
https://doi.org/10.1542/peds.112.4.e254
https://doi.org/10.3201/eid1009.040244
https://doi.org/10.1128/mBio.03192-20
https://doi.org/10.1038/s41390-021-01902-y
https://doi.org/10.1136/archdischild-2020-319791
https://doi.org/10.1016/j.ajog.2020.07.049
https://doi.org/10.3201/eid1002.030736
https://doi.org/10.1016/j.isci.2020.101735
https://doi.org/10.1136/archdischild-2021-322463
https://doi.org/10.1001/jamapediatrics.2022.0084
https://doi.org/10.3389/fped.2020.633700
https://doi.org/10.1001/jama.2020.7563
https://doi.org/10.1038/s41372-020-0753-7
https://doi.org/10.1111/mcn.13033
https://doi.org/10.1055/s-0040-1714255
https://doi.org/10.1001/jamapediatrics.2020.4298
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles


van Goudoever et al. Breastfeeding in the COVID-Era

28. Zanardo V, Manghina V, Giliberti L, Vettore M, Severino L, Straface G.
Psychological impact of COVID-19 quarantine measures in northeastern Italy
onmothers in the immediate postpartum period. Int J Gynaecol Obstet. (2020)
150:184–188. doi: 10.1002/ijgo.13249

29. WHO. Clinical Management of Severe Acute Respiratory Infection (SARI)

When COVID-19 Disease Is Suspected: Interim Guidance. (2020). Available
online at: https://apps.who.int/iris/bitstream/handle/10665/331446/WHO-
2019-nCoV-clinical-2020.4eng.pdf?sequence$=$1&isAllowed$=$y (accessed
May 19, 2020).

30. Latorre G, Martinelli D, Guida P, Masi E, Benedictis R de, Maggio L. Impact
of COVID-19 pandemic lockdown on exclusive breastfeeding in non-infected
mothers. Int Breastfeed J. (2021) 16:36. doi: 10.1186/s13006-021-00382-4

31. Perrine CG, Chiang KV, Anstey EH, Grossniklaus DA, Boundy EO,
Sauber-Schatz EK, et al. Implementation of hospital practices supportive
of breastfeeding in the context of COVID-19 - United States, July 15-
August 20, 2020. MMWR Morb Mortal Wkly Rep. (2020) 69:1767–
70. doi: 10.15585/mmwr.mm6947a3

32. Del Río R, Dip Pérez E, Marín Gabriel MÁ. Multi-centre study showed
reduced compliance with the World Health Organization recommendations
on exclusive breastfeeding during COVID-19. Acta Paediatr. (2021) 110:935–
936. doi: 10.1111/apa.15642

33. Popofsky S, Noor A, Leavens-Maurer J, Quintos-Alagheband ML, Mock
A, Vinci A, et al. Impact of maternal severe acute respiratory syndrome
coronavirus 2 detection on breastfeeding due to infant separation at birth. J
Pediatr. (2020) 226:64–70. doi: 10.1016/j.jpeds.2020.08.004

34. Bartick MC, Valdés V, Giusti A, Chapin EM, Bhana NB, Hernández-Aguilar
M-T, et al. Maternal and infant outcomes associated with maternity practices
related to COVID-19: the COVID mothers study. Breastfeed Med. (2021)
16:189–99. doi: 10.1089/bfm.2020.0353

35. Davanzo R, Moro G, Sandri F, Agosti M, Moretti C, Mosca F. Breastfeeding
and coronavirus disease-2019: ad interim indications of the Italian Society
of Neonatology endorsed by the Union of European Neonatal & Perinatal
Societies.Matern Child Nutr. (2020) 16:e13010. doi: 10.1111/mcn.13010

36. Spatz DL. Changing the prenatal care paradigm to improve
breastfeeding outcomes. MCN Am J Matern Child Nurs. (2020)
45:186. doi: 10.1097/NMC.0000000000000619

37. Peahl AF, Smith RD, Moniz MH. Prenatal care redesign: Creating flexible
maternity care models through virtual care. Am J Obstet Gynecol. (2020)
223:389.e1-10. doi: 10.1016/j.ajog.2020.05.029

38. Parry KC, Tully KP, Hopper LN, Schildkamp PE, Labbok MH. Evaluation of
ready, set, BABY: a prenatal breastfeeding education and counseling approach.
Birth. (2019) 46:113–20. doi: 10.1111/birt.12393

39. Froh EB, Schwarz J, Spatz DL. Lactation outcomes among dyads following
participation in a model of group prenatal care for patients with
prenatally diagnosed fetal anomalies. Breastfeed Med. (2020) 15:698–
702. doi: 10.1089/bfm.2020.0061

40. Balogun OO, O’Sullivan EJ, McFadden A, Ota E, Gavine
A, Garner CD, et al. Interventions for promoting the
initiation of breastfeeding. Cochrane Database Syst Rev. (2016)
11:CD001688. doi: 10.1002/14651858.CD001688.pub3

41. TanML, Foong SC, Ho JJ, FoongWC,Mohd R, Harun Z. Postpartumwomen’s
perception of antenatal breastfeeding education: a descriptive survey. Int
Breastfeed J. (2020) 15:85. doi: 10.1186/s13006-020-00328-2

42. Schmied V, Beake S, Sheehan A, McCourt C, Dykes F. Women’s perceptions
and experiences of breastfeeding support: a metasynthesis. Birth. (2011)
38:49–60. doi: 10.1111/j.1523-536X.2010.00446.x

43. Brown A, Shenker N. Experiences of breastfeeding during COVID-19: lessons
for future practical and emotional support. Matern Child Nutr. (2021)
17:e13088. doi: 10.1111/mcn.13088

44. Galle A, Semaan A, Huysmans E, Audet C, Asefa A, Delvaux T, et al. A double-
edged sword-telemedicine for maternal care during COVID-19: Findings
from a global mixed-methods study of healthcare providers. BMJ Glob Health.

(2021) 6:e004575. doi: 10.1136/bmjgh-2020-004575
45. Markwei M, Goje O. Optimizing mother-baby wellness during the

2019 coronavirus disease pandemic: a case for telemedicine. Womens

Health. (2021) 17:17455065211013262. doi: 10.1177/174550652110
13262

46. Almohanna AA,Win KT, Meedya S. Effectiveness of internet-based electronic
technology interventions on breastfeeding outcomes: systematic review. J Med

Internet Res. (2020) 22:e17361. doi: 10.2196/17361
47. Patel AL, Schoeny ME, Hoban R, Johnson TJ, Bigger H, Engstrom JL,

et al. Mediators of racial and ethnic disparity in mother’s own milk
feeding in very low birth weight infants. Pediatr Res. (2019) 85:662–
670. doi: 10.1038/s41390-019-0290-2

48. Griffin LB, López JD, Ranney ML, Macones GA, Cahill AG, Lewkowitz AK.
Effect of novel breastfeeding smartphone applications on breastfeeding rates.
Breastfeed Med. (2021) 16:614–23. doi: 10.1089/bfm.2021.0012

49. Cregan M, Mello T de, Kershaw D, McDougall K, Hartmann PE. Initiation of
lactation in women after preterm delivery. Acta Obstet Gynecol Scand. (2002)
81:870–77. doi: 10.1034/j.1600-0412.2002.810913.x

50. Riddle SW, Nommsen-Rivers LA. A case control study of diabetes
during pregnancy and low milk supply. Breastfeed Med. (2016) 11:80–
85. doi: 10.1089/bfm.2015.0120

51. Nommsen-Rivers LA. Does insulin explain the relation between maternal
obesity and poor lactation outcomes? An overview of the literature. Adv Nutr.
(2016) 7:407–14. doi: 10.3945/an.115.011007

52. Melchior H, Kurch-Bek D, Mund M. The prevalence of gestational diabetes.
Dtsch Arztebl Int. (2017) 114:412–18. doi: 10.3238/arztebl.2017.0412

53. Nommsen-Rivers LA, Chantry CJ, Peerson JM, Cohen RJ, Dewey KG. Delayed
onset of lactogenesis among first-time mothers is related to maternal obesity
and factors associated with ineffective breastfeeding. Am J Clin Nutr. (2010)
92:574–84. doi: 10.3945/ajcn.2010.29192

54. Poston L, Caleyachetty R, Cnattingius S, Corvalan C, Uauy R,
Herring S, et al. Preconceptional and maternal obesity: epidemiology
and health consequences. Lancet Diabetes Endocrinol. (2016)
4:1025–36. doi: 10.1016/S2213-8587(16)30217-0

55. Dewey KG, Nommsen-Rivers LA, Heinig MJ, Cohen RJ. Risk
factors for suboptimal infant breastfeeding behavior, delayed onset
of lactation, and excess neonatal weight loss. Pediatrics. (2003)
112:607–19. doi: 10.1542/peds.112.3.607

56. Hobbs AJ, Mannion CA, McDonald SW, Brockway M, Tough SC. The
impact of caesarean section on breastfeeding initiation, duration and
difficulties in the first four months postpartum. BMC Pregn Childb. (2016)
16:90. doi: 10.1186/s12884-016-0876-1

57. Hurst NM. Recognizing and treating delayed or failed
lactogenesis II. J Midwifery Womens Health. (2007) 52:588–
94. doi: 10.1016/j.jmwh.2007.05.005

58. Spatz DL. Beyond BFHI: the Spatz 10-step and breastfeeding resource
nurse model to improve human milk and breastfeeding outcomes. J Perinat
Neonatal Nurs. (2018) 32:164–74. doi: 10.1097/JPN.0000000000000339

59. Fugate K, Hernandez I, Ashmeade T, Miladinovic B, Spatz DL. Improving
human milk and breastfeeding practices in the NICU. J Obstet Gynecol

Neonatal Nurs. (2015) 44:426–38; quiz E14–5. doi: 10.1111/1552-6909.12566
60. Takako H, Mizue M, Izumi H, Chie O, Harue T, Uchida M, et al.

Improving human milk and breastfeeding rates in a perinatal hospital
in japan: a quality improvement project. Breastfeed Med. (2020) 15:538–
45. doi: 10.1089/bfm.2019.0298

61. Froh EB, Lee R, Spatz DL. The critical window of opportunity:
lactation initiation following cesarean birth. Breastfeed Med. (2020)
16:258–63. doi: 10.1089/bfm.2020.0155

62. Spatz DL. Getting it right – the critical window to effectively establish
lactation. Infant. (2020) 16:58–60.

63. Meier PP, Patel AL, Hoban R, Engstrom JL. Which breast pump for
which mother: An evidence-based approach to individualizing breast pump
technology. J Perinatol. (2016) 36:493–9. doi: 10.1038/jp.2016.14

64. Spatz DL. Changing institutional culture to value human milk. Adv Neonatal
Care. (2014) 14:234–5. doi: 10.1097/ANC.0000000000000128

65. Parker MG, Patel AL. Using quality improvement to increase
human milk use for preterm infants. Semin Perinatol. (2017)
41:175–86. doi: 10.1053/j.semperi.2017.03.007

66. Bixby C, Baker-Fox C, Deming C, Dhar V, Steele C. A multidisciplinary
Quality Improvement approach increases breastmilk availability at discharge
from the Neonatal Intensive Care Unit for the Very-Low-Birth-Weight infant.
Breastfeed Med. (2016) 11:75–9. doi: 10.1089/bfm.2015.0141

Frontiers in Pediatrics | www.frontiersin.org 6 April 2022 | Volume 10 | Article 867540

https://doi.org/10.1002/ijgo.13249
https://apps.who.int/iris/bitstream/handle/10665/331446/WHO-2019-nCoV-clinical-2020.4eng.pdf?sequence$=$1&isAllowed$=$y
https://apps.who.int/iris/bitstream/handle/10665/331446/WHO-2019-nCoV-clinical-2020.4eng.pdf?sequence$=$1&isAllowed$=$y
https://doi.org/10.1186/s13006-021-00382-4
https://doi.org/10.15585/mmwr.mm6947a3
https://doi.org/10.1111/apa.15642
https://doi.org/10.1016/j.jpeds.2020.08.004
https://doi.org/10.1089/bfm.2020.0353
https://doi.org/10.1111/mcn.13010
https://doi.org/10.1097/NMC.0000000000000619
https://doi.org/10.1016/j.ajog.2020.05.029
https://doi.org/10.1111/birt.12393
https://doi.org/10.1089/bfm.2020.0061
https://doi.org/10.1002/14651858.CD001688.pub3
https://doi.org/10.1186/s13006-020-00328-2
https://doi.org/10.1111/j.1523-536X.2010.00446.x
https://doi.org/10.1111/mcn.13088
https://doi.org/10.1136/bmjgh-2020-004575
https://doi.org/10.1177/17455065211013262
https://doi.org/10.2196/17361
https://doi.org/10.1038/s41390-019-0290-2
https://doi.org/10.1089/bfm.2021.0012
https://doi.org/10.1034/j.1600-0412.2002.810913.x
https://doi.org/10.1089/bfm.2015.0120
https://doi.org/10.3945/an.115.011007
https://doi.org/10.3238/arztebl.2017.0412
https://doi.org/10.3945/ajcn.2010.29192
https://doi.org/10.1016/S2213-8587(16)30217-0
https://doi.org/10.1542/peds.112.3.607
https://doi.org/10.1186/s12884-016-0876-1
https://doi.org/10.1016/j.jmwh.2007.05.005
https://doi.org/10.1097/JPN.0000000000000339
https://doi.org/10.1111/1552-6909.12566
https://doi.org/10.1089/bfm.2019.0298
https://doi.org/10.1089/bfm.2020.0155
https://doi.org/10.1038/jp.2016.14
https://doi.org/10.1097/ANC.0000000000000128
https://doi.org/10.1053/j.semperi.2017.03.007
https://doi.org/10.1089/bfm.2015.0141
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles


van Goudoever et al. Breastfeeding in the COVID-Era

67. Meier PP, Johnson TJ, Patel AL, Rossman B. Evidence-based methods that
promote human milk feeding of preterm infants: an expert review. Clin
Perinatol. (2017) 44:1–22. doi: 10.1016/j.clp.2016.11.005

68. Ronchi A, Pietrasanta C, Zavattoni M, Saruggia M, Schena F, Sinelli MT, et al.
Evaluation of rooming-in practice for neonates born to mothers with severe
acute respiratory syndrome coronavirus 2 infection in Italy. JAMA Pediatr.

(2021) 175:260–66. doi: 10.1001/jamapediatrics.2020.5086
69. Cheema R, Partridge E, Kair LR, Kuhn-Riordon KM, Silva AI, Bettinelli

ME, et al. Protecting breastfeeding during the COVID-19 pandemic. Am J

Perinatol. (2020). doi: 10.1055/s-0040-1714277
70. Spatz DL, Froh EB, Schwarz J, Houng K, Brewster I, Myers C,

et al. Pump early, pump often: a continuous quality improvement
project. J Perinat Educ. (2015) 24:160–70. doi: 10.1891/1058-1243.
24.3.160

71. Holmes AV, McLeod AY, Bunik M. ABM clinical protocol #5: peripartum
breastfeeding management for the healthy mother and infant at term,
Revision (2013). Breastfeed Med. (2013) 8:469–73. doi: 10.1089/bfm.2013.
9979

72. UNICEF, WHO. Implementation Guidance: Protecting, Promoting and

Supporting Breastfeeding in Facilities Providing Maternity and Newborn

Services – the Revised Baby-Friendly Hospital Initiative. Geneva: World Health
Organization (2018). Licence: CC BY-NC-SA 3.0 IGO.

73. Harriel KL, Nolt D, Moore S, Kressly S, Bernstein HH. Management of
neonates after postpartum discharge and all children in the ambulatory setting
during the coronavirus disease (2019). (COVID-19) pandemic. Curr Opin

Pediatr. (2020) 32:610–18. doi: 10.1097/MOP.0000000000000931
74. Ferraz Dos Santos L, Borges RF, de Azambuja DA. Telehealth and

breastfeeding: an integrative review. Telemed J E Health. (2020) 26:837–
46. doi: 10.1089/tmj.2019.0073

75. Feinstein J, Slora EJ, Bernstein HH. Telehealth can promote

breastfeeding during the COVID-19 pandemic. NEJM Catalyst.
(2021). doi: 10.1542/peds.147.3_MeetingAbstract.989-a

76. Jordan SS. Virtual Lactation Support for Breastfeeding Mothers During the

Early Postpartum Period [DNP Scholarly Project]. Greenville, NC: East
Carolina University (2021).

77. Snyder K, Worlton G. Social support during COVID-19:
perspectives of breastfeeding mothers. Breastfeed Med. (2021)
16:39–45. doi: 10.1089/bfm.2020.0200

Conflict of Interest: JG serves as member of the National Health Council and is
also director of the Dutch National Human Milk Bank.

The remaining authors declare that the research was conducted in the absence of
any commercial or financial relationships that could be construed as a potential
conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2022 van Goudoever, Spatz, Hoban, Dumitriu, Gyamfi-Bannerman,

Berns, McKechnie and Davanzo. This is an open-access article distributed under the

terms of the Creative Commons Attribution License (CC BY). The use, distribution

or reproduction in other forums is permitted, provided the original author(s) and

the copyright owner(s) are credited and that the original publication in this journal

is cited, in accordance with accepted academic practice. No use, distribution or

reproduction is permitted which does not comply with these terms.

Frontiers in Pediatrics | www.frontiersin.org 7 April 2022 | Volume 10 | Article 867540

https://doi.org/10.1016/j.clp.2016.11.005
https://doi.org/10.1001/jamapediatrics.2020.5086
https://doi.org/10.1055/s-0040-1714277
https://doi.org/10.1891/1058-1243.24.3.160
https://doi.org/10.1089/bfm.2013.9979
https://doi.org/10.1097/MOP.0000000000000931
https://doi.org/10.1089/tmj.2019.0073
https://doi.org/10.1542/peds.147.3_MeetingAbstract.989-a
https://doi.org/10.1089/bfm.2020.0200
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles

	Updating Clinical Practices to Promote and Protect Human Milk and Breastfeeding in a COVID-19 Era
	Introduction
	Addressing the Clinical Need to Improve Breastfeeding Outcomes in the Covid-19 Era and Beyond
	Conclusion
	Author Contributions
	Acknowledgments
	References


