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Characterizing initial COVID-19 vaccine attitudes
among pregnancy-capable healthcare workers
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BACKGROUND: Healthcare workers were prioritized for COVID-19
vaccination roll-out because of the high occupational risk. Vaccine trials
excluded individuals who were trying to conceive and those who are preg-
nant and lactating, necessitating vaccine decision-making in the absence
of data specific to this population.
OBJECTIVE: This study aimed to determine the initial attitudes about
COVID-19 vaccination in pregnancy-capable healthcare workers by repro-
ductive status and occupational exposure.
STUDY DESIGN: We performed a structured survey distributed via
social media of US-based healthcare workers involved in patient care
since March 2020 who were pregnancy-capable (biologic female sex
without history of sterilization or hysterectomy) from January 8, 2021
to January 31, 2021. Participants were asked about their desire to
receive the COVID-19 vaccine and their perceived safety of the COVID-
19 vaccine using 5-point Likert items with 1 corresponding to
“I strongly don’t want the vaccine” or “very unsafe for me” and 5 cor-
responding to “I strongly want the vaccine” or “very safe for me.”
We categorized participants into the following 2 groups: (1) reproduc-
tive intent (preventing pregnancy vs attempting pregnancy, currently
pregnant, or currently lactating), and (2) perceived COVID-19 occupa-
tional risk (high vs low). We used descriptive statistics to characterize
the respondents and their attitudes about the vaccine. Comparisons
between reproductive and COVID-19 risk groups were conducted using
Mann-Whitney U tests.
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RESULTS: Our survey included 11,405 pregnancy-capable healthcare
workers: 51.3% were preventing pregnancy (n=5846) and 48.7%
(n=5559) were attempting pregnancy, currently pregnant, and/or lactat-
ing. Most respondents (n=8394, 73.6%) had received a vaccine dose at
the time of survey completion. Most participants strongly desired vaccina-
tion (75.3%) and very few were strongly averse (1.5%). Although the dis-
tribution of responses was significantly different between respondents
preventing pregnancy and those attempting conception or were pregnant
and/or lactating and also between respondents with a high occupational
risk and those with a lower occupational risk of COVID-19, the effect sizes
were small and the distribution was the same for each group (median, 5;
interquartile range, 4−5).
CONCLUSION: Most of the healthcare workers desired vaccination.
Negative feelings toward vaccination were uncommon but were signifi-
cantly higher among those attempting pregnancy and those who are preg-
nant and lactating and also among those with a lower perceived
occupational risk of contracting COVID-19, although the effect size was
small. Understanding healthcare workers’ attitudes toward vaccination
may help guide interventions to improve vaccine education and uptake in
the general population.

Key words: COVID-19, immunization, immunization in pregnancy,
SARS-CoV-2, social media, vaccination campaign, vaccine acceptance,
vaccine hesitancy, vaccine misinformation
Introduction

T he SARS-CoV-2 pandemic created
a strain on the healthcare system

and healthcare workers faced unique
burdens of occupational exposures.1

The US Food and Drug Administration
granted emergency use authorization
(EUA) for the Pfizer/BioNTech
(BNT162b2) vaccination based on
phase 3 clinical trial data in December
2020,2 and healthcare workers were pri-
oritized for vaccine administration.3

Pregnancy and lactation were exclusion
criteria for clinical trial participants,4

and misperceptions that the COVID-19
vaccines could negatively affect fertility
spread on social media.5

Because pregnancy is a risk factor for
severe disease and increased mortality,6
−8 and theoretical risks of vaccination
are low regardless of reproductive sta-
tus, the Centers for Disease Control and
Prevention Advisory Committee on
Immunization Practices recommended
that pregnant and lactating healthcare
workers should be offered the vaccina-
tion shortly after EUA.9 The American
College of Obstetricians and Gynecolo-
gists, the Society for Maternal-Fetal
Medicine, and the American Society for
Reproductive Medicine published guid-
ance on the theoretical risks and bene-
fits of vaccination in pregnant and
lactating individuals, encouraged shared
decision-making, patient autonomy, and
access to vaccination, and stated that
there were no data to support a negative
impact on fertility.10−13

We aimed to assess the attitudes
toward COVID-19 vaccination among
pregnancy-capable healthcare workers
shortly following emergency authoriza-
tion when limited pregnancy-specific
data were available. We hypothesized
that the attitudes of healthcare workers
preventing pregnancy would differ from
those planning to conceive, those who
are currently pregnant or those who are
lactating because of a lack of data in this
population. We also hypothesized that
attitudes toward vaccination would be
influenced by the perceived risk of occu-
pational exposure to COVID-19.

Materials and Methods
Respondents
We designed a cross-sectional, struc-
tured, web-based survey. The survey
was written by the research team and
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Why was this study conducted?
This study aimed to understand vaccine attitudes among pregnancy-capable
healthcare workers toward the COVID-19 vaccination.

Key findings
Pregnancy-capable healthcare workers had positive feelings overall in terms of
COVID-19 vaccine desirability and safety. The desirability and perceived safety
of COVID-19 vaccines among those trying to conceive and those who are preg-
nant and/or lactating were different from those preventing pregnancy. Respond-
ents with a high perceived occupational risk of contracting COVID-19 perceived
the COVID-19 vaccine to be safer than those with a lower perceived occupa-
tional risk.

What does this add to what is known?
Vaccine attitude differences among healthcare workers are related to reproduc-
tive status and perceived occupational risk, highlighting the importance of tar-
geted vaccine education and counseling in this population.

Original Research
piloted by research staff who met the
inclusion criteria and were not excluded
based on the exclusion criteria. Individ-
uals were eligible if they were preg-
nancy-capable, a healthcare worker in
the United States, had interacted with
patients in any capacity since March
2020, and ≥18 years. We defined
healthcare workers as anyone employed
in a healthcare field who participated in
patient contact. Pregnancy-capable was
defined as an individual of biologic
female sex who had not undergone a
sterilization procedure or hysterectomy.
Individuals who reported biologic male
sex or intersex, were >50 years, did not
work in healthcare, had no patient
interaction since March 2020, or prac-
ticed outside the United States were
excluded.
Procedures
Following the screening questions,
respondents provided brief demo-
graphic and reproductive characteristics
and information about their role in
healthcare including the area(s) they
worked in (inpatient, outpatient, inten-
sive care unit, emergency department,
urgent care, labor and delivery, etc.)
and the proportion of time spent work-
ing with patients both in-person and
using telemedicine. Using 5-point Likert
item questions, we asked respondents
“What best describes your feelings
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about receiving the vaccine?” with
responses ranging from “strongly don’t
want it” (1) to “strongly want it” (5),
and “When considering how safe the
vaccine is for you, do you feel it is. . .”
with responses ranging from “very
unsafe” (1) to “very safe” (5). For the
vaccine safety question, we included an
option for “I am unsure about the vac-
cine’s safety” in addition to the five-
point Likert item responses, which we
collapsed with the middle response,
“neither safe nor unsafe” (3) for analy-
sis. We also asked respondents “When
considering your risk of contracting
COVID-19 at work, do you consider
your risk to be. . .” with response
options ranging from “very high risk”
(1) to “very low risk” (5). At the end of
the survey, respondents were asked to
enter a unique, anonymous identifier so
that duplicate responses could be
removed before analysis.
Recruitment and enrollment
Respondent recruitment was conducted
via social media channels (Twitter,
Instagram, and Facebook) to obtain a
diverse sample of healthcare worker
roles, geographies, practice settings, and
ages. The original posting with a link to
the survey was shared through the
department social media accounts;
respondents were encouraged to share
the link with their colleagues and repost
the original recruitment post (ie, snow-
ball sampling). Individuals reviewed a
consent information sheet before begin-
ning the survey. Our institution’s
Human Research Protection Office
deemed this study exempt (institutional
review board identification number:
202012141) before any recruitment
activities.

Data analysis
Data collection and management were
conducted using Research Electronic
Data Capture (REDCap) system.14,15

We categorized respondents into 2
reproductive groups, namely those who
are (1) preventing pregnancy and (2)
attempting pregnancy, currently preg-
nant, and/or currently lactating. In
addition, we categorized respondents
into 2 contracting COVID-19 risk
groups based on their perception of
contracting COVID-19 at work, namely
those who are at (1) high risk (those
who answered “very high risk” or
“somewhat high risk”) and (2) low risk
(those who answered “neither high or
low risk,” “somewhat low risk,” or “very
low risk”). We used descriptive statistics
to characterize the respondents and
their attitudes about the vaccine.
Because of the nonnormal distribution
of responses, comparisons between
reproductive groups and contracting
COVID-19 risk groups were conducted
using Mann-Whitney U tests and h2

was calculated to determine effect size.
Data analysis was conducted using SPSS
version 27 (IBM Corp, Armonk, NY).

Results
The survey was active from January 8,
2021 to January 31, 2021, and the full
enrollment flow is shown in Figure 1. A
total of 11,405 unique respondents were
included in our analysis; 51.3% were
preventing pregnancy (n=5846) and the
remaining 48.7% (n=5559) were
attempting pregnancy, currently preg-
nant, and/or lactating. In the latter
group, 955 (17.2%) were attempting
pregnancy, 2196 (39.5%) were currently
pregnant, 2250 (40.5%) were lactating,
67 (1.2%) were attempting pregnancy
and lactating, and 91 (1.6%) were cur-
rently pregnant and lactating. The



FIGURE 1
Enrollment flow of interested subjects to final respondents included in the analysis
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median age of respondents was
32 years, 81.9% were White, and
approximately one-third (34.8%) were
nurses (Table). Most (91.8%) respond-
ents said their workplace offered the
COVID-19 vaccine, and 73.6% had
received it at the time of survey com-
pletion. Among the respondents who
felt neutral or negatively about desir-
ing the vaccine, individuals who were
Black, multiracial, or who declined to
provide their race were overrepre-
sented, reflecting the trends seen in
the general population (data not
shown). We observed similar patterns
among respondents who had neutral
or negative feelings regarding the
vaccine’s safety; Hispanic patients
were also overrepresented among
respondents in this group (data not
shown).
Most participants strongly desired

vaccination (75.3%) and very few were
strongly averse (1.5%). Although the
distribution was significantly different
among reproductive groups (Figure 2,
A), the effect size was small, and the
median and interquartile range were the
same (P<.001; h2=0.005; median, 5,
interquartile range, 4−5). When we
asked respondents about the safety of
the vaccine (Figure 2, B), we observed
similar results (P<.001; h2=0.018;
median, 5; interquartile range, 4−5).
Three-quarters of the respondents
(74.6%) believed that they were at high
risk of contracting COVID-19 at work.
When we examined the responses on
vaccination desire stratified by high vs
lower occupational risk of contracting
COVID-19 (Figure 3, A), there was a
significant difference in the distribution,
but the effect size was small (P<.001;
h2=0.009). The same pattern was
observed for the perceived safety of vac-
cination stratified by occupational risk
(P<.001; h2=0.002) (Figure 3, B). For
each group, the median (interquartile
range) of the distribution was 5 (4−5).

Among the participants who were
unvaccinated at the time of the survey
(n=2075), 68.1% were attempting concep-
tion, were pregnant, or lactating, 39.3%
strongly desired vaccination, and 28.4%
thought the vaccination was very safe.

Discussion
Principal findings
Most pregnancy-capable healthcare
workers in our January 2021 survey
strongly desired vaccination. Negative
feelings toward vaccination were not
common but were higher among
healthcare workers attempting concep-
tion and those who were pregnant or
lactating than among those preventing
pregnancy. Participants with a higher
perceived occupational exposure risk to
COVID-19 more strongly desired vacci-
nation than those with a lower per-
ceived occupational risk.

Results
Our findings describing the impact of
reproductive status and occupational
risk of healthcare workers on vaccine
attitudes adds to the data on vaccine
attitudes in both general and healthcare
worker populations. Surveys assessing
attitudes about receiving a COVID-19
vaccine report increased hesitancy
among women than among men,
including among healthcare workers.16
−18 Differences in reproductive status
may account for some of these sex dif-
ferences: several recently published sur-
veys of reproductive-aged females,
including healthcare workers, show that
individuals who are trying to conceive
and those who are pregnant or lactating
are less likely to accept vaccination and
are more likely to delay or decline vacci-
nation.19−21

Our findings demonstrate that the
reproductive status of healthcare work-
ers could influence vaccine attitudes,
suggesting that medical knowledge does
not fully combat vaccine hesitancy. Sut-
ton et al19 found that women who
accepted vaccination reported that see-
ing healthcare workers receiving
COVID-19 vaccines factored into their
March 2022 AJOG MFM 3



TABLE
Respondent characteristics of pregnancy-capable healthcare workers who
worked with patients during the COVID-19 pandemic

Characteristic N=11,405

Age (y) 32 (29−35)

Race

African-American 122 (1.1)

White 10,157 (89.1)

Asian 528 (4.6)

Native American or American Indian 53 (0.5)

Native Hawaiian or Pacific Islander 20 (0.2)

Other or multiracial 485 (4.3)

Refused 40 (0.4)

Hispanic 790 (6.9)

Region

Pacific or Alaska or Hawaii 1703 (14.9)

Mountain west 478 (4.2)

Southwest 1049 (9.2)

Midwest 3585 (31.4)

Southeast 2489 (21.8)

Northeast 2091 (18.3)

Refused 10 (0.1)

Had COVID-19

Yes, positive test 992 (8.7)

Had symptoms (never tested or test was negative) 1690 (14.8)

No 8723 (76.5)

Household member with COVID-19

Yes, positive test 1111 (9.7)

Had symptoms (never tested or test was negative) 1104 (9.7)

No 9190 (80.6)

Healthcare role

Nurse (RN/BSN) 3965 (34.8)

Advanced Practice Practitioner (NP or PA) 1640 (14.4)

Physician 1262 (11.1)

Othera 4538 (39.7)

Workplace offering COVID-19 vaccine 10,469 (91.8)

Received COVID-19 vaccine 8394 (73.6)
Data are presented as median (interquartile range) and number (percentage); percentages may not add to 100 because of
rounding.

BSN, Bachelor of Science in Nursing; NP, nurse practioner; PA, physician assistant; RN, registered nurse.
a The other group comprised over 40 roles; each comprised <10% of respondents.
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decision to accept vaccination.
Although vaccine attitudes may be simi-
lar between healthcare workers and
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nonhealthcare workers, the general
population may be guided by the deci-
sions of healthcare workers. Overall,
our population of pregnancy-capable
healthcare workers had positive feelings
toward vaccination and considered it
safe. Although participants attempting
conception and those who are pregnant
and/or lactating were not as strongly
convinced of safety, possibly because
individuals with these reproductive sta-
tuses were not included in clinical trial,
the effect sizes were small. There was
also a relationship between occupa-
tional exposure risk and vaccine desire
and perceived safety, but the small effect
sizes indicate that the finding may not
be clinically relevant.

Clinical implications
Pregnant and lactating individuals are
excluded from vaccine clinical trials in
an attempt to protect the pregnant or
lactating person and fetus or infant
from unanticipated adverse events.
However, during a pandemic in which
pregnant individuals are a high-risk
group for severe disease, these exclu-
sions have the opposite effect. Exclusion
leaves pregnancy-capable populations
without data to make informed deci-
sions, delaying important data pertain-
ing to efficacy and safety. At the time of
manuscript writing, <1 in 4 pregnant
people were vaccinated against COVID-
19 despite retrospective data showing
safety, efficacy, and vaccine-generated
antibody passage through umbilical
cord blood and breastmilk.22−25

Although the data are reassuring, had it
been available when the vaccines were
first released, its impact would have
been more substantial. Targeted educa-
tion to reproductive-aged populations is
needed to battle vaccine misinformation
related to fertility. Vaccine hesitancy
and decline leave patients at risk for
COVID-19 and a lack of data creates
opportunities for antivaccine misinfor-
mation.

Research implications
We identified reproductive status as a
possible driver behind the established
differences in vaccine attitudes among
female sex individuals, even among
healthcare workers who may have
higher health literacy. Further investiga-
tion should focus on understanding



FIGURE 2
Vaccine attitudes by participants’ reproductive status

Distribution of responses to questions about the desire to receive the vaccine (A) and perceived vaccine safety (B) between respondents preventing preg-
nancy and those who are attempting pregnancy, are currently pregnant, and/or lactating.
IQR, interquartile range.
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vaccine hesitancy, countering vaccine
misinformation, and strategies for edu-
cation and counseling to address vac-
cine attitudes among those trying to
conceive and those who are pregnant
and lactating.

Strengths and limitations
The strengths of our study include a
large sample size, particularly in the
context of survey studies about
COVID-19 vaccine hesitancy.17
−19,21,26,27 Our respondents represented
varied geographies and roles in health-
care. We included respondents with a
wide range of reproductive statuses,
including those who are trying to con-
ceive and those who are lactating in
addition to a large comparison group
that was preventing pregnancy.
Furthermore, the respondents com-
prised a group at high risk for occupa-
tional exposure and provided responses
during a time point when data regard-
ing vaccination safety in pregnancy
were lacking, but pregnancy clearly had
been linked to severe COVID-19 disease
course.
There are limitations to our study.

The nature of a web-based, social-media
March 2022 AJOG MFM 5



FIGURE 3
Vaccine attitudes by participants’ perceived occupational exposure risk.

Distribution of responses to questions about the desire to receive the vaccine (A) and perceived vaccine safety (B) between respondents who considered
themselves at high risk of occupational COVID-19 exposure and those at lower occupational risk.
IQR, interquartile range.
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recruitment strategy leaves us unable to
calculate a response rate. However, our
completion rate among eligible respond-
ents was >90%. A web-based recruit-
ment and survey strategy requires
internet access, and social media snow-
ball recruitment may increase respon-
siveness within particular social
networks and online communities,
6 AJOG MFM March 2022
limiting the generalizability of our
results. White, non-Hispanic respond-
ents were overrepresented in our sample,
and our recruitment strategies did not
have the same reach in communities of
color. This may bias our results, because
communities of color have higher rates
of COVID-19 cases and mortality28 and
typically report lower vaccine acceptance
in surveys.17,18 Individuals with strong
feelings about vaccination could be more
likely to participate, and most of our
respondents had already been vaccinated
at the time of the survey, leading to selec-
tion bias. Our survey was created during
a novel pandemic and vaccination roll-
out, therefore it is not a validated survey
instrument.
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Conclusions
Our results show that the reproductive
status of pregnancy-capable healthcare
providers has a small but significant
effect on the desire for vaccination and
the perceived safety of the vaccination. A
higher perceived occupational risk of
exposure to COVID-19 also had a small
but significant effect on the desire for
vaccination among healthcare workers.
Given that vaccine attitudes differ signifi-
cantly, even among a medically literate,
high-risk group of people, further explo-
ration of vaccine attitudes and accep-
tance in this population is needed. &
Supplementary materials
Supplementary material associated with
this article can be found in the online ver-
sion at doi:10.1016/j.ajogmf.2021.100557.
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