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COVID-19 vaccines are critical for ending the COVID-19
pandemic; however, current data about vaccination coverage and safety in pregnant women are limited. Pregnant
women are at increased risk for severe illness and death from
COVID-19 compared with nonpregnant women of reproductive age, and are at risk for adverse pregnancy outcomes, such
as preterm birth (1–4). Pregnant women are eligible for and
can receive any of the three COVID-19 vaccines available in
the United States via Emergency Use Authorization.* Data
from Vaccine Safety Datalink (VSD), a collaboration between
CDC and multiple integrated health systems, were analyzed
to assess receipt of ≥1 dose (first or second dose of the PfizerBioNTech or Moderna vaccines or a single dose of the Janssen
[Johnson & Johnson] vaccine) of any COVID-19 vaccine
during pregnancy, receipt of first dose of a 2-dose COVID-19
vaccine (initiation), or completion of a 1- or 2-dose COVID-19
vaccination series. During December 14, 2020–May 8, 2021,
a total of 135,968 pregnant women were identified, 22,197
(16.3%) of whom had received ≥1 dose of a vaccine during
pregnancy. Among these 135,968 women, 7,154 (5.3%) had
initiated and 15,043 (11.1%) had completed vaccination
during pregnancy. Receipt of ≥1 dose of COVID-19 vaccine
during pregnancy was highest among women aged 35–49 years
(22.7%) and lowest among those aged 18–24 years (5.5%),
and higher among non-Hispanic Asian (Asian) (24.7%) and
non-Hispanic White (White) women (19.7%) than among
Hispanic (11.9%) and non-Hispanic Black (Black) women
(6.0%). Vaccination coverage increased among all racial
and ethnic groups over the analytic period, likely because of
increased eligibility for vaccination† and increased availability
of vaccine over time. These findings indicate the need for
improved outreach to and engagement with pregnant women,
especially those from racial and ethnic minority groups who
might be at higher risk for severe health outcomes because of
COVID-19 (4). In addition, providing accurate and timely
* https://www.cdc.gov/vaccines/covid-19/clinical-considerations/covid-19vaccines-us.html
† https://www.cdc.gov/mmwr/volumes/69/wr/mm695152e2.htm

information about COVID-19 vaccination to health care providers, pregnant women, and women of reproductive age can
improve vaccine confidence and coverage by ensuring optimal
shared clinical decision-making.
VSD is a collaboration between CDC’s Immunization Safety
Office and nine integrated health care organizations in seven
U.S. states; eight sites provide data and one additional site provides subject matter expertise.§ Among the eight sites providing
data, the integrated health care organizations serve 11.6 million
insured persons, including approximately 2.7 million women
aged 18–49 years. To monitor vaccination coverage and safety,
CDC obtains COVID-19 vaccination data from the VSD sites’
electronic health records, health insurance claims, and state
immunization information systems. A dynamic pregnancy
algorithm, based on International Classification of Diseases,
Tenth Edition (ICD-10) diagnosis codes, procedure codes,
estimated dates of delivery, and last menstrual period dates
from electronic health records was used to identify pregnancies
weekly (5). Because the algorithm identifies pregnancies based
on coded health care utilization data, pregnancies are generally identified at approximately 8–10 weeks’ gestational age.
COVID-19 vaccination status was captured for all pregnant
women identified from December 14, 2020, when the first
COVID-19 vaccine received Emergency Use Authorization,
through May 8, 2021. This analysis focused on COVID-19
vaccination during pregnancy. Pregnant women who completed vaccination before pregnancy (1,073) were excluded
from this study to ascertain willingness of women to receive
the COVID-19 vaccine while pregnant. Receipt of ≥1 dose of
a COVID-19 vaccine was defined as receipt of either first or
second dose of the Moderna or Pfizer-BioNTech vaccines or
receipt of a single dose of the Janssen vaccine during pregnancy.
Vaccination initiation was defined as receipt of the first dose of
the Moderna or Pfizer-BioNTech vaccines during pregnancy.
Vaccination completion was defined as receipt of the second
dose (for women who received the first dose before pregnancy)
or both doses of Moderna or Pfizer-BioNTech vaccines or
1 dose of Janssen vaccine during pregnancy. COVID-19
§ https://www.cdc.gov/vaccinesafety/ensuringsafety/monitoring/vsd/
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Discussion

Summary
What is already known about this topic?
Pregnant women are at increased risk for severe illness and
death from COVID-19.
What is added by this report?
As of May 8, 2021, 16.3% of pregnant women identified in
CDC’s Vaccine Safety Datalink had received ≥1 dose of a
COVID-19 vaccine during pregnancy in the United States.
Vaccination was lowest among Hispanic (11.9%) and
non-Hispanic Black women (6.0%) and women aged
18–24 years (5.5%) and highest among non-Hispanic Asian
women (24.7%) and women aged 35–49 years (22.7%).
What are the implications for public health practice?
Improving outreach to and engagement with health care
providers and pregnant women, especially those who are
younger and from racial and ethnic minority groups, could
increase vaccine confidence and thus coverage of COVID-19
vaccination in this population.

vaccination initiation and completion during pregnancy were
estimated by age, race and ethnicity, and vaccine type. All
analyses were performed using SAS software (version 9.4; SAS
Institute). This activity was reviewed by CDC and VSD sites
and was conducted consistent with applicable federal law and
CDC policy.¶
A total of 135,968 pregnant women were identified in VSD
during December 14, 2020–May 8, 2021 (Table). Among
pregnant women, race and ethnicity data were complete for
93.8% and age data were complete for 100%. White women
accounted for 34.0% of pregnancies, and Hispanic women for
32.9%. A larger proportion of pregnant Hispanic women were
aged 18–24 years (47.4%) compared with pregnant White
(25.4%) and Asian (3.9%) women. Among pregnant women,
16.3% received ≥1 dose of a COVID-19 vaccine; 5.3% initiated, and 11.1% completed vaccination during pregnancy.
Vaccination increased with age, with highest rates of ≥1 dose
observed among women aged 35–49 years (22.7%) and lowest
rates among those aged 18–24 years (5.5%). Receipt of ≥1 dose
was highest among Asian women (24.7%), followed by White
women (19.7%), and lowest among Black women (6.0%) and
Hispanic women (11.9%). The highest rates of receipt of ≥1 dose
during pregnancy were reported for Pfizer-BioNTech (8.7%),
followed by Moderna (7.0%), and Janssen (0.6%) vaccines.
Cumulative receipt of ≥1 dose of a COVID-19 vaccine during
pregnancy has increased weekly since March 13, 2021, (when
these data were first reported to CDC) among all pregnant
women and across all racial and ethnic groups (Figure).
¶ 45 C.F.R. part 46.102(l)(2), 21 C.F.R. part 56; 42 U.S.C. Sect. 241(d); 5 U.S.C.

Sect. 552a; 44 U.S.C. Sect. 3501 et seq.

896

MMWR / June 18, 2021 / Vol. 70 / No. 24

In this analysis, receipt of COVID-19 vaccination during pregnancy was lowest among Black and Hispanic women and women
aged 18–24 years; a larger proportion of pregnant Hispanic
women were aged 18–24 years compared with pregnant White
and Asian women. Similar increasing trends in COVID-19
vaccination coverage have been observed among the general U.S.
population as seen among pregnant women (6). Even though
COVID-19 vaccination coverage has been increasing, Black
and Hispanic women still have the lowest vaccination coverage
among all racial and ethnic groups. Further, similar results have
been reported for receipt of other vaccinations during pregnancy,
including influenza and tetanus toxoid, reduced diphtheria toxoid,
and acellular pertussis vaccines, in which the lowest vaccination
coverage was noted among pregnant Black and Hispanic women**
(7). These findings highlight racial and ethnic disparities in
COVID-19 vaccination coverage to date among pregnant
women, who are at increased risk for infection and severe
COVID-19–associated illness, indicating a need to prioritize
vaccine equity by addressing potential barriers and access issues.
COVID-19 vaccination completion is lower in pregnant
women (11.1%) compared with nonpregnant females aged
18–49 years reported in VSD for the same period (24.9%)
(CDC, unpublished data, 2021). Low coverage among pregnant women might be attributable to various factors including
limited available safety data on COVID-19 vaccines during
pregnancy; need for increased vaccine confidence among health
care providers and pregnant women; vaccine prioritization,
access, and availability; and cultural and language barriers.
Coverage differences by vaccine type might be influenced
by the date the vaccines were authorized for use, the shorter
interval between receipt of first and second doses of PfizerBioNTech COVID-19 vaccine than for Moderna vaccine, and
vaccine availability at vaccination sites. Pregnant women were
excluded from preauthorization clinical trials, and only very
limited human data on safety and efficacy during pregnancy
were available at the time that the vaccines were authorized
for use. Survey data before COVID-19 vaccine authorization
showed low acceptance of COVID-19 vaccination among
pregnant women, and the most frequently reported reasons
for lack of intent to get vaccinated during pregnancy were
limited safety data in pregnancy and concerns about possibility
of harm to the fetus†† (8,9).
Through early May 2021, COVID-19 vaccination coverage among pregnant women within VSD was low; however,
coverage increased over the analytic period across all age and
** https://www.cdc.gov/flu/fluvaxview/dashboard/vaccination-coveragepregnant.html
†† https://www.medrxiv.org/content/10.1101/2021.03.26.21254402v1
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TABLE. Receipt of ≥1 dose,* initiation,† and completion§ of COVID-19 vaccination during pregnancy among pregnant women, by selected characteristics and
by vaccine type — Vaccine Safety Datalink, United States, December 14, 2020–May 8, 2021
No. (%¶)
Vaccine**
Characteristic

Total
population

Receipt of
≥1 dose*

Total
135,968 (100) 22,197 (16.3)
Age group, yrs
18–24
18,882 (13.9)
1,044 (5.5)
25–34
83,335 (61.3) 13,478 (16.2)
35–49
33,751 (24.8)
7,675 (22.7)
Race and Ethnicity
White, NH
46,245 (34.0)
9,105 (19.7)
Black, NH
10,729 (7.9)
644 (6.0)
Hispanic/Latino
44,673 (32.9)
5,312 (11.9)
Asian, NH
19,597 (14.4)
4,834 (24.7)
6,292 (4.6)
990 (15.7)
Other, NH††
Unknown
8,432 (6.2)
1,312 (15.6)

Total

Pfizer-BioNTech

Moderna

Initiation†

Completion§

Initiation†

Completion§

Initiation†

Completion§

Janssen

7,154 (5.3)

15,043 (11.1)

3,658 (2.7)

8,226 (6.0)

3,496 (2.6)

5,992 (4.4)

825 (0.6)

458 (2.4)
4,368 (5.2)
2,328 (6.9)

586 (3.1)
9,110 (10.9)
5,347 (15.8)

195 (1.0)
2,203 (2.6)
1,260 (3.7)

307 (1.6)
4,986 (6.0)
2,933 (8.7)

263 (1.4)
2,165 (2.6)
1,068 (3.2)

240 (1.3)
3,638 (4.4)
2,114 (6.3)

39 (0.2)
486 (0.6)
300 (0.9)

2,653 (5.7)
242 (2.3)
1,893 (4.2)
1,512 (7.7)
350 (5.6)
504 (6.0)

6,452 (14.0)
402 (3.7)
3,419 (7.7)
3,322 (17.0)
640 (10.2)
808 (9.6)

1,456 (3.1)
124 (1.2)
804 (1.8)
834 (4.3)
174 (2.8)
266 (3.1)

3,645 (7.9)
215 (2.0)
1,689 (3.8)
1,880 (9.6)
352 (5.6)
445 (5.3)

1,197 (2.6)
118 (1.1)
1,089 (2.4)
678 (3.5)
176 (2.8)
238 (2.8)

2,491 (5.4)
161 (1.5)
1,529 (3.4)
1,252 (6.4)
243 (3.9)
316 (3.7)

316 (0.7)
26 (0.2)
201 (0.4)
190 (1.0)
45 (0.7)
47 (0.6)

Abbreviation: NH = non-Hispanic.
* Receipt of first or second dose of the Pfizer-BioNTech or Moderna vaccines or a single dose of the Janssen (Johnson & Johnson) vaccine during pregnancy during
December 14, 2020–May 8, 2021.
† Receipt of first dose of Pfizer-BioNTech or Moderna vaccines only during pregnancy during December 14, 2020–May 8, 2021.
§ Receipt of both first and second dose, or second dose for women who received the first dose before pregnancy, of Pfizer-BioNTech or Moderna vaccines or receipt
of 1 dose of Janssen vaccine during pregnancy during December 14, 2020–May 8, 2021.
¶ Percentages might not sum to expected values because of rounding.
** The Food and Drug Administration issued Emergency Use Authorizations for use of COVID-19 vaccines on the following dates: Pfizer-BioNTech, December 11, 2020;
Moderna, December 18, 2020; and Janssen, February 27, 2021.
†† Includes American Indian or Alaska Native, Native Hawaiian or Pacific Islander, and Multiple or Other races.

racial and ethnic groups. The increase might be attributable
to inclusion of pregnancy among the conditions that increase
risk for severe COVID-19 and thus for prioritization for early
allocation of COVID-19 vaccines,§§ as well as the rollout of
vaccines to the entire U.S. population in mid-April. In addition, analyses of emerging data regarding safety of COVID-19
vaccines, specifically mRNA vaccines, have detected no safety
signals for pregnant women (10). In early data from three of
CDC’s vaccine safety monitoring systems, no safety concerns
were identified for vaccinated pregnant women or their infants;
additional follow-up is needed, particularly among women
vaccinated in the first and second trimesters of pregnancy (10).
There are also emerging data suggesting that COVID-19 vaccination during pregnancy can lead to transfer of antibodies
through placenta and breast milk, which might confer some
immunity to newborns.¶¶
This analysis is the first in the United States to assess
COVID-19 vaccination coverage among pregnant women. In
addition, this study identifies vaccinations recorded in medical
records, health insurance claims, and linked state immunization
registries, which minimizes recall or social desirability biases
inherent in studies relying on self-reported vaccination. VSD
will continue to monitor and assess COVID-19 vaccination
among pregnant women weekly.
§§

https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/peoplewith-medical-conditions.html
¶¶ https://www.ajog.org/article/S0002-9378(21)00187-3/fulltext

The findings in this report are subject to at least four limitations. First, the findings might not be generalizable to all pregnant women in the United States because VSD collects data
within eight integrated health care organizations. Second, vaccination status could be misclassified in VSD if some pregnant
women received vaccinations outside of participating vaccine
delivery systems or state registry catchment areas. Third, data
on some covariates of interest (especially race and ethnicity)
are incomplete in VSD data, although more complete than the
national vaccination data reported by CDC (6). Finally, the
dynamic pregnancy algorithm might result in some misclassification of pregnancy status and dates, especially in weekly reports
when data from ongoing pregnancies might be incomplete.
Although low, COVID-19 vaccination coverage among
pregnant women is expected to increase as vaccine availability
and access improve, and as more safety data become available.
Addressing barriers to access as well as augmenting the scientific evidence regarding safety and effectiveness of COVID-19
vaccines in pregnancy are critical. In addition, vaccine misinformation and hesitancy should be addressed. Strategies and
approaches to expanding vaccination coverage in ways to ensure
and prioritize equity also should be implemented.*** Finally,
making accurate and timely information available to health care
providers and pregnant women could increase confidence and
thus acceptance of COVID-19 vaccines in this population.
*** https://aspe.hhs.gov/system/files/pdf/265511/vaccination-disparities-brief.pdf
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FIGURE. Cumulative COVID-19 vaccination coverage (receipt of ≥1 dose*) among pregnant women,† overall and by race and ethnicity§ —
Vaccine Safety Datalink, United States, March 13–May 8, 2021¶
100
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Abbreviation: NH = non-Hispanic.
* Receipt of first or second dose of the Pfizer-BioNTech or Moderna vaccines or a single dose of the Janssen (Johnson & Johnson) vaccine.
† All pregnant women identified in the Vaccine Safety Datalink during December 14, 2020–May 8, 2021. These estimates do not exclude pregnant women who
completed COVID-19 vaccination before pregnancy.
§ “Other, NH” includes American Indian or Alaska Native, Native Hawaiian or Pacific Islander, and Multiple or Other races.
¶ Cumulative vaccination data from the Vaccine Safety Datalink were first reported to CDC on March 13, 2021, and included vaccines administered since
December 14, 2020; thus, data reported during December 14, 2020–March 12, 2021, could not be displayed by week.
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