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Abstract

Background: The impact of COVID-19 vaccination on breastfeeding is unknown. The primary aim of this
study was to determine whether vaccine-related side effects following COVID-19 vaccination were associated
with an adverse impact on breastfeeding. Secondarily, we sought to determine perceived symptoms in breastfed
children and maternal opinion about COVID-19 vaccination.
Materials and Methods: We conducted a cross-sectional survey of breastfeeding mothers who underwent
COVID-19 vaccination >2 days before the survey. Subjects were recruited through social media and websites.
Data included sociodemographic information, vaccine history, maternal and child symptoms, and impact on
lactation/breastfeeding. Bivariate statistics (chi-square, Wilcoxon rank sum, and t tests) and multivariable
logistic regression models examined the association of vaccine side effects with lactation, symptoms in
breastfed children, and maternal opinion on vaccination.
Results: Analysis included 4,455 breastfeeding mothers. Maternal postvaccination symptoms were more
common after the second dose ( p < 0.001). Overall, 77 (1.7%) respondents reported a negative impact on
breastfeeding postvaccination, and these mothers were more likely to have experienced fatigue, headache,
muscle pain, injection site pain, chills, fever, or allergic reactions. After adjusting for confounding variables,
higher odds of an adverse impact on lactation were associated with lower breastfeeding intensity, dose of
vaccine, and child symptoms. Even among mothers who reported an adverse impact on breastfeeding, maternal
opinion about vaccination and confidence in their decision to receive the COVID-19 vaccine were high.
Conclusions: COVID-19 vaccination among breastfeeding mothers resulted in minimal disruption of lactation
or adverse impact on the breastfed child. These findings may be considered in vaccination decision-making.
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Introduction

Breastfeeding and pregnant women were excluded
from recent trials evaluating novel COVID-19 vaccines.

Meanwhile, in the United States and globally, women con-
stitute the majority of the health workforce.1,2 With the U.S.
Centers for Disease Control and Prevention (CDC) among
those recommending health workers be included in the first
phase of vaccine efforts, knowledge gaps related to COVID-
19 vaccine safety in women of reproductive age are partic-
ularly glaring. Based on urgent ethical and clinical concerns
in vaccinating this population, numerous health organiza-

tions have called for the inclusion of pregnant and lactating
women in clinical trials.3–11

The theoretical risk of current COVID-19 vaccines ad-
versely impacting lactation or breastfed children is quite low.
However, breastfeeding mothers and their clinicians have
minimal objective data to guide decisions on vaccine safety.
Since the emergency use authorization of two messenger
RNA (mRNA)-based COVID-19 vaccines in the United
States in December 2020, COVID-19 vaccine recommen-
dations for women who are breastfeeding have varied. Thus
far, these recommendations have been based solely on expert
opinion.
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Citing a precautionary approach, the United Kingdom
Medicines and Healthcare Products Regulatory Agency
(MHRA) initially recommended that breastfeeding women
be excluded from vaccination.12 Yet, following widespread
criticism from breastfeeding experts, clinicians, and other
national health organizations, the MHRA reversed this
original decision.13 Currently, many regulatory agencies
suggest mothers consider vaccination determined by weigh-
ing their risk of exposure to COVID-19, their personal health,
and discussion with their health care provider.14–17

The initial lack of clear consistent guidelines coupled with
the widespread and unprecedented publicity surrounding the
development and rollout of the novel COVID-19 vaccines
may adversely impact vaccine uptake among breastfeeding
mothers. Awareness of the short-term outcomes related
to postvaccine symptoms and the impact on breastfeeding
and/or breastfed children may help guide decision-making in
this special population. The primary aim of this study was to
determine whether symptoms following COVID-19 vacci-
nation were associated with an adverse impact on breast-
feeding. Secondarily, we sought to determine perceived
symptoms in breastfed children and maternal opinion about
COVID-19 vaccination.

Materials and Methods

A cross-sectional study was conducted from January 8,
2021, to March 31, 2021. Data were collected through an
online questionnaire. The survey was distributed online
through the InfantRisk Center website, Facebook, and
Twitter. Eligibility criteria were as follows: mothers cur-
rently breastfeeding or lactating, aged 18 years or above, and
having received a COVID-19 vaccine more than 2 days be-
fore the survey. The Texas Tech University Health Sciences
Center Institutional Review Board determined that this study
was exempt from review. Response to the survey was com-
pletely voluntary and responding to the questions was con-
sidered consent.

The primary outcome (impact on lactation) was ascer-
tained by asking mothers whether they experienced any im-
pact on breastfeeding or their ability to express breast milk
postvaccination. This dichotomous outcome was explored
separately (e.g., breastfeeding impact only or milk expression
impact only) and combined (any impact on lactation), as
indicated in the analyses. The questionnaire also collected
data on sociodemographic factors, COVID-19 vaccine his-
tory, maternal and child symptoms following vaccination,
and impact on maternal activities (including household du-
ties, childcare duties, work-related duties, or other duties).
The intensity of child’s breast milk intake was ascertained by
assessing the proportion of child fluid intake that was ma-
ternal milk. Breast milk intensity ranged from ‘‘breast milk
only’’ to ‘‘some breast milk, mostly other liquids.’’ Five
items assessed maternal opinions toward vaccination. These
items examined the following concepts: risk of a new vac-
cine, confidence in the decision to receive the vaccination,
and concern about vaccine side effects. All items were rated
on a 5-point Likert scale, with a rating of 1 being strongly
disagree and 5 being strongly agree. We limited comparisons
by vaccine manufacturer to the Pfizer–BioNTech vaccine
versus Moderna vaccine because very few respondents re-
ported receiving AstraZeneca (two respondents) and Sputnik

(one respondent) vaccinations. Responses were analyzed if
complete demographic information, vaccine history, breast-
feeding, and postvaccine symptom responses were available.

Descriptive statistics, unpaired two-tailed t tests (for
parametric distributions), Wilcoxon rank sum (for nonpara-
metric distributions), and chi-square or Fisher exact tests
assessed the association between vaccine dose or impact on
breastfeeding and covariables. Multivariable logistic regres-
sion was used to determine the association of postvaccination
symptoms with vaccine dose and manufacture type and also
to determine the association between adverse impacts on
breastfeeding and maternal postvaccination symptoms.
Variables that were significant in bivariate analyses were
included in the multivariable logistic regression models,
which were then reduced using backward elimination. Sta-
tistical tests were performed using Stata/IC 15.1 (College
Station, TX). A two-sided p-value <0.05 was considered
significant.

Results

In total, 5,944 responses were received. We excluded
participants who failed to meet eligibility criteria (n = 613) or
did not complete the survey (n = 876). The demographic
characteristics of the 4,455 mothers included in the final
analysis are described in Table 1. The majority of respon-
dents received the Pfizer–BioNTech vaccine; were predom-
inantly health care workers; and had a bachelor’s degree or
higher education. More than half provided only breast milk to
their children (Table 1).

Maternal symptoms

Several maternal postvaccination symptoms (allergic re-
actions, fever, chills, muscle pain, headache, fatigue, and
injection site pain) were more common after the second dose
(Fig. 1).

The Moderna vaccine (compared with the Pfizer–
BioNTech vaccine) was more commonly associated with
fatigue (adjusted odds ratio [aOR] 1.8, 95% confidence in-
terval [CI]: 1.5–2.0), headache (aOR 1.7, 95% CI: 1.5–2.0),
muscle pain (aOR 1.7, 95% CI: 1.5–2.0), injection site pain
(aOR 1.8, 95% CI: 1.6–2.1), chills (aOR 2.3, 95% CI: 2.2–
3.3), fever (aOR 2.6, 95% CI: 2.1–3.3), and allergic reactions
(aOR 8.1, 95% CI: 2.3–28.2), but not anaphylaxis (aOR 6.5,
95% CI: 0.6–66.0), when adjusting for dose number, intensity
of breast milk intake, and health care worker status. Figure 2
displays the impact that vaccination had on mothers’ daily
activities.

Impact on breastfeeding

Overall, 77 (1.7%) mothers reported any adverse impact on
breastfeeding following their vaccination: impacted direct
breastfeeding only (n = 27, 0.6%), impacted milk expression
only (n = 32, 0.7%), or impacted both direct breastfeeding
and milk expression (n = 18, 0.4%). When asked about
changes in milk production following vaccination, 90.1%
(n = 3,898) respondents reported no change, while 3.9%
(n = 168) reported an increase and 6.0% (n = 258) reported a
decrease in milk production.

In bivariate analyses, there was a significant association be-
tween any adverse impact on breastfeeding and vaccine dose
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Table 1. Demographic Characteristics of Survey Respondents Who Received the COVID-19
Vaccine While Breastfeeding, by Dose

Characteristic
First dose received

(n1 = 2,627)
Second dose received

(n2 = 1,828) p
Total

(N = 4,455)

Age, yearsa 0.526
Mean – SD 33.6 – 3.7 33.5 – 3.7 33.6 – 3.7

Time since most recent vaccination <0.001
3–7 Days 1,038 (39.6) 923 (52.5) 1,961 (44.8)
1–2 Weeks 1,194 (45.5) 374 (21.3) 1,568 (35.8)
3–4 Weeks 383 (14.6) 290 (16.5) 673 (15.4)
>1 Month 7 (0.3) 172 (9.8) 179 (4.0)

Vaccine type <0.001
Pfizer–BioNTech 1,396 (53.2) 1,306 (71.5) 2,702 (60.7)
Moderna 1,194 (45.5) 520 (28.5) 1,714 (38.5)

Race or ethnic group, n (%)
Asian 190 (7.2) 127 (7.0) 0.716 317 (7.1)
Black or African American 12 (0.5) 6 (0.3) 0.506 18 (0.4)
Hispanic or Latinx 164 (6.2) 121 (6.6) 0.614 285 (6.4)
Native American or Alaska Native 19 (0.7) 13 (0.7) 0.962 32 (0.7)
Native Hawaiian or Pacific Islander 38 (1.5) 20 (1.1) 0.307 58 (1.3)
White 2,196 (83.6) 1,508 (82.5) 0.335 3,704 (83.1)
Not reported/other race 24 (0.9) 12 (0.7) 0.346 36 (0.8)

Country, n (%) <0.001
United States 2,356 (89.7) 1,717 (93.9) 4,073 (91.4)
Canada 132 (5.0) 4 (0.2) 136 (3.1)
Otherb 139 (5.3) 107 (5.9) 246 (5.5)

Education level 0.016
Some college or less 65 (2.6) 36 (2.1) 101 (2.4)
Associate’s degree 111 (4.4) 56 (3.2) 167 (3.9)
Bachelor’s degree 715 (28.2) 446 (25.7) 1,161 (27.2)
Master’s degree 712 (28.0) 477 (27.5) 1,189 (27.8)
Professional or doctoral degree 937 (36.9) 718 (41.4) 1,655 (38.7)

High-risk group, n (%)
Health care worker 1,802 (68.6) 1,580 (86.4) <0.001 3,382 (75.9)
Essential worker (nonhealth care) 397 (15.1) 151 (8.3) <0.001 548 (12.3)
High-risk medical conditions 130 (5.0) 51 (2.8) <0.001 181 (4.1)
Other 120 (4.6) 46 (2.5) <0.001 166 (3.7)
None of the above 242 (9.2) 47 (2.6) <0.001 289 (6.5)

Age of youngest child, n (%)c 0.386
<1 Week old 4 (0.2) 6 (0.4) 10 (0.2)
1–4 Weeks old 109 (4.3) 40 (2.3) 149 (3.5)
1–2 Months old 337 (13.3) 200 (11.5) 537 (12.6)
3–5 Months old 581 (22.8) 457 (26.3) 1,038 (24.3)
6–11 Months old 859 (33.8) 672 (38.7) 1,531 (35.8)
12–24 Months old 504 (19.8) 290 (16.7) 794 (18.6)
>24 Months old 150 (5.9) 71 (4.1) 221 (5.2)

Breast milk intake of child, n (%)c 0.005
Breast milk only 1,383 (52.7) 1,028 (56.3) 2,411 (54.2)
Mostly breast milk, some other liquids 609 (23.2) 424 (23.2) 1,033 (23.2)
Half breast milk, half other liquids 288 (11.0) 176 (9.6) 464 (10.4)
Some breast milk, mostly other liquids 344 (13.1) 197 (10.8) 541 (12.2)

Bold values are significant at p-value less than or equal to 0.05.
Statistical tests performed using chi-square tests or Fischer’s exact tests (when cell size was <10) unless otherwise noted.
aNonpaired t test was used for parametric variables.
bOther countries included Belgium (1), Denmark (8), Germany (2), Iceland (3), Ireland (1), Israel (8), Italy (2), Japan (1), Malta (1),

Philippines (1), Qatar (1), Romania (3), Russian Federation (1), Singapore (1), Slovakia (1), Spain (2), Sweden (1), and the United Kingdom
(17).

cTest for trend was used for the statistical analysis.
SD, standard deviation.
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(1.3% first dose versus 2.3% second dose, p = 0.015), but not
vaccine type (1.4% Pfizer versus 2.3% Moderna, p = 0.059).

After adjusting for confounding variables, an adverse im-
pact on lactation was more common with receipt of a second
dose, report of symptoms in the child, and the intensity of
breast milk intake (Table 2).

Child symptoms

Overall, 303 (7.1%) respondents reported one or more
symptoms in their child following maternal vaccination. The
intensity of breast milk intake was not associated with a
higher rate of perceived postvaccine symptoms in the
breastfed child (breast milk only 7.6%, mostly breast milk
7.1%, half breast milk 5.8%, and some breast milk 5.7%,
p = 0.305). Mothers who received their second dose (com-
pared with the first dose group) were more likely to perceive

increased fussiness (2.8% versus 13.9%, p < 0.05) in their
breastfed children (Fig. 3). In the bivariate analysis, per-
ceived symptoms in the breastfed children were associated
with an adverse impact on breastfeeding (6.8% versus 23.4%,
p < 0.001). In the fully adjusted logistic regression model,
reports of postmaternal vaccination symptoms in the
breastfed child were associated with 4.0 times greater odds of
any adverse breastfeeding effects (95% CI: 2.3–7.0).

Maternal opinion

Overall, 77.3% (n = 3,278) of respondents strongly agreed
that they were confident in their decision to receive the
COVID-19 vaccine, while 0.2% (n = 10) strongly disagreed.
Additionally, 89.4% (n = 3,793) strongly agreed that they
would make the same decision again, while 0.2% (n = 10)
strongly disagreed.

FIG. 1. Percentage of mothers reporting
side effects or symptoms following COVID-
19 vaccination. Total number of mothers
was 2,627 (one dose) and 1,828 (two doses);
***p < 0.001. Other side effects reported
in three or more mothers included brain
fog, axillary lymphadenopathy, arthralgia,
rashes, clogged milk ducts, nausea, and
dizziness.

FIG. 2. Percentage of mothers reporting
an adverse impact on function following
COVID-19 vaccination. Total number of
mothers was 2,627 (one dose) and 1,828
(two doses); ***p < 0.001 and *p < 0.05.
Other impacts described by three or more
mothers included sleep alterations and dis-
ruptions or discomfort with their exercise
routine.
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Mothers who experienced no adverse impact on breast-
feeding (n = 4,166) were compared with mothers who re-
ported an adverse impact on lactation (n = 77). Those who
endorsed an adverse impact on lactation reported lower levels
of agreement when asked about (1) confidence in undergoing
vaccination, (2) recommending the vaccine to other breast-
feeding mothers, and (3) making the same decision again
(Fig. 4). Mothers who experienced an adverse impact on
lactation were also more likely to report concerns about risks
of new vaccines or serious adverse effects (Fig. 4).

Discussion

This study is unique, in that it is the first large survey of
breastfeeding mothers who have received one or more doses
of a COVID-19 vaccine. In addition to ascertaining the fre-
quency of common postvaccination symptoms in mothers,
this study provides clinically relevant information on how
vaccine side effects might impact the breastfeeding rela-
tionship between the mother and child. Because breastfeed-
ing is a dyadic behavior, this study contributes important
information on perceived symptoms in the breastfed child
following maternal COVID-19 vaccination.

Breastfeeding mothers who received the COVID-19 vac-
cination reported similar side effects as clinical trial partici-
pants.18–20 In addition, side effects such as injection site pain,
fatigue, headache, muscle pain, chills, and fever were more
common among participants who had received a second dose.

Allergic reactions were less common among those who had
received a second dose, which is likely because an allergic
reaction to the first dose might result in a contraindication to
receiving subsequent doses depending on the severity.

We did not find any literature that directly examined whether
maternal symptoms following vaccination impacted breast-
feeding outcomes. Although few respondents (1.7%) reported
any adverse impact on direct breastfeeding or breast milk ex-
pression, we found that an adverse impact was more common
among mothers who reported vaccine side effects such as fever,
fatigue, headache, muscle pain, injection site pain, chills, and
allergic reactions. A few plausible mechanisms by which ma-
ternal symptoms may adversely impact lactation exist. Previous
studies have found that maternal illness may be associated with
earlier breastfeedingcessation.21 Maternal fever,which increases
the metabolic demand and insensible water losses, could have a
detrimental impact on breastfeeding by reducing the total body
water available for milk production. Fatigue, especially when
protracted, may also have a detrimental impact on milk supply.22

However, since vaccine-related symptoms are typically much
less in severity and duration than actual medical illness, this may
explain why very few mothers in this study experienced an ad-
verse impact on direct breastfeeding or milk expression.

It is important to note that we received far fewer responses
from women who received a second dose of the Moderna
vaccine. This is likely due to the fact that the Pfizer–BioNTech
vaccine was the first to receive Emergency Use Authorization
(EUA) in the United States.

Generally, routine vaccination is not contraindicated dur-
ing lactation with notable exceptions of yellow fever and
smallpox vaccines, which are both live-attenuated vac-
cines.23 In concordance, we found that a higher intensity of

Table 2. Multivariable Odds of Adverse Impacts

on Breastfeeding in Mothers

Post-COVID-19 Vaccination

Adjusted odds
ratio (95%
confidence
interval) p

Intensity of breast milk feeding
Breast milk only (Reference)
Mostly breast milk, some

other liquids
1.9 (1.1–3.5) 0.029

Half breast milk, half
other liquids

3.0 (1.3–7.0) 0.009

Some breast milk, mostly
other liquids

1.3 (0.3–4.8) 0.742

Health care worker 1.2 (0.6–2.1) 0.570
Child age

<1 Month (Reference)
1–2 Months 0.7 (0.2–2.5) 0.528
3–5 Months 0.9 (0.3–3.0) 0.829
6–11 Months 0.5 (0.1–1.8) 0.301
12–24 Months 0.2 (0.1–1.1) 0.061
>24 Months —

Vaccine manufacturer
Pfizer–BioNTech (Reference)
Moderna 1.6 (0.96–2.5) 0.069

Dose of vaccine 1.7 (1.0–2.8) 0.043
Maternal symptomsa 2.0 (0.98–4.0) 0.054

Child symptomsa 4.0 (2.3–7.0) <0.001

Bold values are significant at p-value less than or equal to 0.05.
— Indicates insufficient data.
aSymptoms reported by respondents following maternal COVID-

19 vaccination.

FIG. 3. Percentage of mothers reporting symptoms in
their breastfed children following COVID-19 vaccination.
Total number of mothers was 2,627 (one dose) and 1,828
(two doses); *p < 0.05. Other perceived symptoms in the
children reported by three or more mothers included runny
nose and flushing of cheeks.
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breast milk feeding was not associated with more symptoms
in the breastfed child. This supports the theoretical knowl-
edge that mRNA-based vaccines would not be transmitted to
the child through maternal milk and thus should not cause
direct symptoms in the child. After controlling for con-
founders, we found that an increasing intensity of breast milk
feeding was protective against an adverse impact on lacta-
tion. This could be because respondents who were exclu-
sively breastfeeding may have had a more robust milk supply
and/or may have been more resilient to the temporary effects
of vaccination side effects. Conversely, mothers whose
children had more symptoms at the time of maternal vacci-
nation were more likely to report an adverse impact on lac-
tation. This could be because breastfeeding routines may be
altered during times of child illness.

Based on our findings, breastfeeding mothers who choose
COVID-19 vaccination might expect to have more post-
vaccine symptoms with a second dose. Such symptoms may
be more common with the Moderna vaccine compared with
the Pfizer–BioNTech vaccine; however, adverse impact on
lactation did not differ by vaccine type. Mothers who ex-
perience pain-related symptoms (such as headache, injec-
tion site pain, and body aches) or fever/chills may choose to
treat their symptoms with antipyretics and/or anti-
inflammatory medications such as ibuprofen or acetamin-
ophen, which could reduce the severity or duration of such
symptoms and minimize effects on breastfeeding. Ad-
ditionally, mothers whose children are partially weaned
onto other liquids might benefit from proactive measures
such as ensuring adequate breastfeeding or breast milk

FIG. 4. (A–E) Maternal opinion about vaccination against COVID-19, following vaccination, by reports of the impact on
breastfeeding or milk expression; ***p < 0.001 (test for trend, n1 = 77 mothers who reported an adverse impact on
breastfeeding or milk expression and n2 = 4,378 mothers who did not report an adverse impact on breastfeeding, following
receipt of a COVID-19 vaccine).
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expression frequency, hydration, and adequate postvaccine
symptom management. Given the frequency with which
vaccination impacted maternal household-, childcare-, and
work-related activities, breastfeeding mothers may also
undergo vaccination when additional help or support is
available for these tasks.

As a mother discusses with her health care providers the
possibility of receiving the COVID-19 vaccine while
breastfeeding, it is important to consider her personal level
of unavoidable exposure to COVID-19 and her individual-
ized risk of severe COVID-19 symptoms if she became
infected, as well as concerns around breastfeeding. Based on
our findings, it seems that the vaccine is likely to have
minimal detrimental effects on breastfeeding despite the
potentially inconvenient and unpleasant short-term side
effects. In the setting of a COVID-19 infection, symptoms
of fatigue, headache, muscle pain, chills, and fever are
likely to be more severe and longer in duration.24,25 Since
these symptoms are the same as the adverse effects from the
vaccine, which were associated with negative impacts on
breastfeeding, the adverse effects may not be clinically
relevant to most women at high risk for contracting the
virus. This theory may serve as an additional impetus for the
vaccine rather than against it. Furthermore, severe symp-
toms from an infection that may result in hospitalization are
extremely likely to have a substantial negative impact on
breastfeeding.24–26

Strengths of this study include the large numbers of survey
respondents who received (first or second) doses of the two
vaccines available at the time in the United States to power
analyses of comparisons. Given that responses were received
from all U.S. states and Puerto Rico and internationally, our
study is more generalizable than one from a single region.
This study also reports on some maternal views related to
vaccination, which help further describe the attitudes of
mothers in this sample.

This study is limited by the use of a self-selected sample
comprising predominantly health care workers. These re-
spondents were among the first eligible to receive the vac-
cine, were mostly highly educated, were of white race, and
had received the Pfizer–BioNTech vaccine (especially the
second dose group), which limits generalizability. Almost all
respondents received either the Pfizer–BioNTech or Moderna
vaccine and both use mRNA technology to elicit an immune
response. Our findings may not be applicable to vaccines with
other mechanisms of action, such as the live Oxford–
AstraZeneca and Johnson & Johnson adenovirus-mediated
vaccines, which were not yet widely available in the United
States at the time of these analyses.

Conclusions

Breastfeeding mothers contemplating COVID-19 vacci-
nation may have unique concerns such as an adverse impact
on their infant or a negative impact on their ability to
breastfeed or express milk. Our findings suggest that the
vaccine resulted in minimal disruption of lactation or adverse
impact on the breastfed child. While awaiting more definitive
results from prospective randomized studies of COVID-19
vaccination in lactating mothers, our findings may help guide
the clinical decision-making of breastfeeding mothers and
their clinicians.
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