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Background: Pregnant and postpartum women are at increased risk for severe illness from COVID-19. We
assessed COVID-19 vaccination coverage, intent, and attitudes among women of reproductive age overall
and by pregnancy status in the United States.
Methods: Data from the National Immunization Survey Adult COVID Module collected during April 22-
November 27, 2021, were analyzed to assess COVID-19 vaccination (receipt of �1 dose), intent for vac-
cination, and attitudes towards vaccination among women aged 18–49 years overall and by pregnancy
status (trying to get pregnant, currently pregnant, breastfeeding, and not trying to get pregnant or cur-
rently pregnant or breastfeeding). Logistic regression and predictive marginals were used to generate
unadjusted and adjusted prevalence ratios (PRs and aPRs). Trend analyses were conducted to assess
monthly changes in vaccination and intent.
Results: Our analyses included 110,925 women aged 18–49 years. COVID-19 vaccination coverage (�1
dose) was 63.2% overall (range from 53.3% in HHS Region 4 to 76.5% in HHS Region 1). Vaccination cov-
erage was lowest among pregnant women (45.1%), followed by women who were trying to get pregnant
(49.5%), women who were breastfeeding (51.5%), and all other women (64.9%). Non-Hispanic (NH) Black
women who were pregnant or breastfeeding had significantly lower vaccination coverage (aPR: 0.74 and
0.66, respectively) than NH White women.
Discussion: Our findings are consistent with other studies showing lower vaccination coverage among
pregnant individuals, with substantially lower vaccination coverage among NH Black women who are
pregnant or breastfeeding. Given the overlapping and disproportionate risks of COVID-19 and maternal
mortality among Black women, it is critical that COVID-19 vaccination be strongly recommended for
these populations and all women of reproductive age. Healthcare and public health providers may take
advantage of every opportunity to encourage vaccination and enlist the assistance of community leaders,
particularly in communities with low vaccination coverage.

Published by Elsevier Ltd.
1. Introduction

As of January 31, 2022, over 75 million cases of COVID-19 were
reported in the United States, with more than 880,000 reported
deaths [1]. COVID-19 vaccines have been available in the United
States since December 2020 and are currently recommended for
everyone aged 5 years and older, including people who are preg-
nant, lactating, trying to get pregnant now, or who might become
pregnant in the future [2,3]. Pregnant and postpartum women are
at increased risk for severe illness from COVID-19, including inten-
sive care admission, mechanical ventilation, or death, compared
with nonpregnant women of reproductive age [4–8]. Pregnant
women with COVID-19 are also at increased risk for pregnancy
complications such as preterm birth and stillbirth [4,5,8–10].
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Although 87% of adults aged�18 years have received�1 dose of
a COVID-19 vaccine in the United States [11], national and state
level data on COVID-19 vaccination coverage in pregnant women,
as well as women who are trying to get pregnant or breastfeeding
are limited. The information provided in this report is intended to
aid in improving these populations’ vaccination rates. The main
objective of this study was to assess COVID-19 vaccination cover-
age, intent, and factors associated with receipt of a COVID-19 vac-
cine among women of reproductive age by pregnancy status,
including women who are currently pregnant, breastfeeding, try-
ing to get pregnant, or of reproductive age who are not part of
the three aforementioned groups. Secondary objective was to
assess attitudes and behavior towards COVID-19 disease and vac-
cines. The final objective was to provide COVID-19 vaccination cov-
erage among women of reproductive age by HHS regions and state.
In addition, given the strong association between provider recom-
mendation for vaccination and receipt of vaccination [12–14], this
study also provided the prevalence of provider recommendation
for COVID-19 vaccination among women of reproductive age over-
all, by pregnancy status, and HHS regions.
2. Methods

The National Immunization Survey Adult COVID Module (NIS-
ACM) is a household telephone survey of adults aged �18 years
that uses the NIS random-digit-dialed sample of cellular telephone
numbers [15]. The interviews are conducted in English, Spanish,
and any other language. Data from seven data collection cycles in
2021 were used for these analyses (April 22-May 29, May 30-
June 26, June 27-July 31, August 1-August 28, August 29-
September 25, September 26-October 30, and October 31-
November 27). Response rates were calculated according to the
American Association for Public Opinion Research [16] and ranged
from 17.2% to 23.4%.

Pregnancy status was assessed through the following question:
‘‘Are you currently trying to get pregnant, pregnant, or breastfeed-
ing?” where respondents could choose one of the categories. An
additional 866 pregnant women were included who answered
yes to the question ‘‘Do you have a health condition that may
put you at higher risk for COVID-19?” and reported pregnancy as
the health condition that may put them at higher risk for COVID-
19 (these women were not asked the question on whether they
were currently pregnant). COVID-19 vaccination coverage was
assessed by asking, ‘‘Have you received at least one dose of a
COVID-19 vaccine?”; those who answered ‘‘no” were asked ‘‘How
likely are you to get a COVID-19 vaccine? would you say you would
definitely get a vaccine, probably get a vaccine, probably not get a
vaccine, definitely not get a vaccine, or are not sure?”.

Race and ethnicity were self-reported through two questions,
‘‘Please choose one or more of the following categories to describe
your race. Are you White, Black or African American, American
Indian, Alaska Native, Asian, Native Hawaiian or other Pacific Islan-
der”, and ‘‘Are you of Hispanic or Latino origin?”. For the purpose of
analysis, American Indian, Alaska Native, and Native Hawaiian or
other Pacific Islander were combined together. Respondents who
identified as ‘‘other” or chose multiple categories to describe their
race were grouped into ‘‘other/multiple races”.

Attitudes toward vaccination were assessed based on the
Behavioral and Social Drivers of Vaccination framework and the
Increasing Vaccination Model. This framework identified three
domains influencing vaccine uptake and intent: what people think
and feel, social process, and practical issues [17]. Attitudes were
assessed by responses to four questions: ‘‘How concerned are
you about getting COVID-19? ‘‘How important do you think getting
a COVID-19 vaccine is to protect yourself against COVID-19?”,
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‘‘How safe do you think a COVID-19 vaccine is for you?, and ‘‘If
you had to guess, about how many of your family and friends have
received a COVID-19 vaccine? Would you say none; some; many;
or almost all?” [18].

COVID-19 vaccination coverage for receipt of �1 dose and
intent for vaccination was assessed among all women aged 18–
49 years and four subgroups—women who are trying to get preg-
nant, pregnant, breastfeeding, and those who were not trying to
get pregnant, pregnant, or breastfeeding—overall and by sociode-
mographic characteristics and Department of Health and Human
Services (HHS) regions [19].

Multivariable analyses examined factors associated with receiv-
ing �1 dose of a COVID-19 vaccine overall and by the aforemen-
tioned subgroups. Analyses used logistic regression and
predictive marginals to generate unadjusted and adjusted preva-
lence ratios (PRs and aPRs). Adjusted analyses controlled for age
group, race and ethnicity, education, income, insurance status,
metropolitan statistical area, receipt of any other vaccine in the
past two years, comorbidity status, provider recommendation for
COVID-19 vaccination, essential worker status, and work or school
requirement for vaccination. Trend analyses were conducted to
assess monthly changes in vaccination and intent from the start
to the end of the data collection period. Additionally, COVID-19
vaccination status was assessed among pregnant women before
(May-July 2021) and after (August-November 2021) CDC strength-
ened their recommendation to vaccinate before, during, and after
pregnancy [20]. Data were analyzed using SAS (version 9.4) and
SUDAAN (version 11.0.3; Research Triangle Institute). Results were
weighted to represent the noninstitutionalized U.S. adult popula-
tion aged �18 years and calibrated to COVID-19 vaccine adminis-
tration data by jurisdiction, age group, and sex [1]. Accompanying
95% Confidence Intervals were calculated. For all analyses, statisti-
cal significance was defined as p < 0.05. This activity was reviewed
by the CDC and was conducted consistent with applicable federal
law and CDC policy (See, e.g., 45 C.F.R. part 46.102 (l) (2), 21 C.F.
R. part 56; 42 U.S.C. §241 (d); 5 U.S.C. §552a; 44 U.S.C. §3501 et
seq.).
3. Results

Our analyses included 110,925 women aged 18–49 years, of
whom 3.7% were trying to get pregnant, 3.4% were pregnant,
3.2% were breastfeeding, and 89.7% were not trying to get preg-
nant, were not pregnant or breastfeeding (all other women 18–
49 years). Overall, 63.2% of women reported receiving �1 dose of
a COVID-19 vaccine, 4.6% reported that they ‘‘will definitely” get
a vaccine, 5.4% ‘‘will probably” get a vaccine, 7.7% were ‘‘unsure”
about getting a vaccine, 6.1% ‘‘probably will not”, and 12.9% ‘‘defi-
nitely will not” receive a vaccine. Vaccination coverage was lowest
among pregnant women (45.1%), followed by women who were
trying to get pregnant (49.5%), women who were breastfeeding
(51.5%), and all other women 18–49 years (64.9%). We observed
the highest vaccination coverage, regardless of pregnancy status,
among women who were aged 35–49 years, non-Hispanic (NH)
Asian, college-educated, insured, living in non-rural areas, received
other vaccines in the previous two years, had comorbidities in
addition to pregnancy, received a provider recommendation for a
COVID-19 vaccine, had school or work requirement for vaccination,
never had COVID-19, and worked at school and childcare setting
(except for women who were breastfeeding, among whom vacci-
nation coverage was higher among those who considered them-
selves essential healthcare workers) (Table 1, Supplementary
Table 1).

When assessing factors independently associated with receiv-
ing �1 dose of a COVID vaccine, compared to referent groups



Table 1
Receipt of �1 dose of a COVID-19 vaccine among women aged 18–49 years by pregnancy status and select characteristics ─ National Immunization Survey-Adult COVID Module, United States, April 22-November 27, 2021.

All women aged 18–49 years Women who were trying to get
pregnant at the time of the survey

Women who were pregnant at
the time of the survey

Women who were breastfeeding
at the time of the survey

All other women aged 18–
49 years

Total Receipt
of �1 dose

Total Receipt
of �1 dose

Total Receipt
of �1 dose

Total Receipt
of �1 dose

Total Receipt
of �1 dose

N(Weighted %) Weighted %
(95 %CI)

N(Weighted %) Weighted %
(95 %CI)

N(Weighted %) Weighted %
(95 %CI)

N(Weighted %) Weighted %
(95 %CI)

N(Weighted %) Weighted %
(95 %CI)

Total 110,925 (100) 63.2 (62.6–63.8) 3,949 (100) 49.5 (46.4–52.6) 3,433 (100) 45.1 (42.0–48.3) 3,740 (100) 51.5 (48.2–54.7) 99,803 (100) 64.9 (64.3–65.5)
Age Groups (in years)
18–24 19,053 (20.5) 59.5 (58.1–60.9) 389 (15.1) 20.6 (15.4–26.9) 531 (21.8) 29.7 (23.8–36.3) 325 (15.5) 28.7 (20.9–37.9) 17,808 (20.9) 62.7 (61.3–64.0)
25–34 35,492 (30.8) 57.7 (56.6–58.8) 2,051 (51.7) 47.9 (44.0–51.9) 1,857 (52.2) 43.7 (39.6–47.9) 2,069 (54.4) 49.8 (45.6–54.1) 29,515 (28.2) 60.0 (58.8–61.2)
35–49 56,380 (48.7) 68.3 (67.5–69.1) 1,509 (33.2) 64.9 (59.6–69.8) 1,045 (26.0) 61.0 (54.3–67.4) 1,346 (30.1) 66.3 (60.3–71.7) 52,480 (50.9) 68.6 (67.7–69.5)

Race and Ethnicity
Non-Hispanic White 62,829 (54.5) 62.7 (61.9–63.5) 2,005 (51.7) 47.4 (43.2–51.5) 1,917 (51.5) 45.3 (41.2–49.5) 2,155 (53.6) 54.5 (50.2–58.8) 56,752 (54.8) 64.2 (63.4–65.1)
Non-Hispanic Black 13,605 (13.0) 53.4 (51.8–55.0) 605 (14.9) 45.0 (37.5–52.8) 402 (14.4) 31.3 (24.3–39.4) 367 (11.2) 31.1 (23.8–39.5) 12,231 (13.0) 55.4 (53.7–57.1)
Hispanic 18,851 (22.1) 66.5 (65.1–67.9) 683 (21.2) 54.9 (47.5–62.0) 645 (25.1) 48.2 (41.2–55.3) 667 (26.1) 49.0 (41.9–56.2) 16,856 (21.8) 68.5 (67.1–70.0)
Non-Hispanic Asian 7,286 (5.4) 88.7 (86.8–90.4) 329 (5.6) 79.1 (68.6–86.8) 206 (5.1) 69.8 (54.1–81.9) 265 (4.5) 81.7 (69.7–89.6) 6,486 (5.5) 90.0 (88.0–91.8)
Non-Hispanic AI/AN/NHOPI 2,430 (1.4) 54.3 (49.7–58.9) 110 (1.4) 27.6 (14.8–45.5) 86 (1.7) 45.2 (20.6–72.4) 100 (1.2) 60.8 (35.4–81.5) 2,134 (1.4) 55.7 (50.9–60.5)
Non-Hispanic other/multiple racesa 4,675 (3.6) 55.5 (52.3–58.7) 186 (5.0) 34.1 (21.9–48.9) 140 (2.1) 41.7 (30.3–54.1) 153 (3.5) 43.5 (28.3–60.0) 4,196 (3.6) 57.5 (54.0–60.8)

Educational Status
High school or less 22,072 (33.3) 52.1 (51.0–53.3) 718 (30.8) 34.8 (29.2–40.8) 699 (37.1) 33.3 (28.1–38.9) 603 (29.9) 31.4 (26.0–37.4) 20,052 (33.4) 54.2 (53.0–55.4)
Some college 31,890 (33.1) 58.5 (57.5–59.6) 1,119 (33.6) 45.6 (40.3–51.0) 857 (30.1) 41.3 (35.6–47.1) 857 (30.3) 47.7 (41.5–54.0) 29,057 (33.3) 60.0 (58.9–61.1)
College graduate 32,877 (22.1) 75.6 (74.5–76.7) 1,116 (21.2) 64.0 (58.5–69.1) 1,021 (20.4) 56.0 (49.5–62.3) 1,108 (23.4) 62.1 (56.0–67.8) 29,632 (22.2) 77.3 (76.1–78.4)
Above college graduate 24,086 (11.5) 85.3 (84.2–86.4) 996 (14.4) 68.3 (61.2–74.7) 856 (12.3) 72.3 (63.7–79.5) 1,172 (16.4) 79.7 (73.1–85.0) 21,062 (11.1) 87.1 (85.9–88.2)

Annual Household Incomeb, USD
Below poverty 12,853 (14.5) 48.4 (46.8–50.0) 396 (12.0) 33.7 (26.3–41.9) 414 (15.4) 26.7 (20.5–33.9) 433 (14.9) 33.4 (26.0–41.7) 11,610 (14.5) 50.3 (48.6–52.0)
Above poverty and <$75,000 35,685 (32.9) 59.7 (58.7–60.8) 1,142 (34.5) 41.3 (36.1–46.7) 935 (33.2) 38.5 (33.1–44.1) 877 (29.9) 38.8 (32.9–45.1) 32,731 (32.9) 62.0 (60.9–63.1)
Above poverty and � $75,000 42,362 (32.0) 76.4 (75.5–77.3) 1,793 (35.5) 62.2 (57.2–67.0) 1,475 (30.8) 65.9 (60.5–70.9) 1,813 (36.1) 73.5 (68.8–77.8) 37,281 (31.7) 77.6 (76.6–78.6)
Unknown income 20,025 (20.7) 58.8 (57.5–60.2) 618 (18.0) 50.3 (43.0–57.7) 609 (20.6) 38.7 (32.0–46.0) 617 (19.0) 43.6 (36.4–51.0) 18,181 (20.8) 60.4 (59.0–61.8)

Insurance status
Insured 99,110 (88.1) 65.1 (64.4–65.7) 3,533 (88.8) 50.4 (47.1–53.7) 3,164 (91.1) 46.0 (42.7–49.3) 3,399 (90.0) 53.5 (50.0–57.0) 89,014 (87.9) 66.9 (66.2–67.5)
Not insured 10,241 (11.9) 50.9 (49.0–52.7) 357 (11.2) 40.7 (31.9–50.2) 226 (8.9) 36.7 (26.4–48.3) 308 (10.0) 35.4 (27.3–44.4) 9,350 (12.1) 52.1 (50.2–54.0)

MSAc

MSA, Principal City 39,497 (33.0) 67.3 (66.3–68.3) 1,398 (33.1) 53.3 (47.9–58.7) 1,236 (35.5) 47.1 (41.6–52.7) 1,260 (29.2) 57.2 (51.6–62.6) 35,603 (33.0) 69.1 (68.0–70.1)
MSA, Non-Principal City 53,888 (54.9) 63.8 (63.0–64.6) 1,897 (54.5) 50.0 (45.7–54.3) 1,666 (53.3) 46.8 (42.5–51.0) 1,865 (57.2) 51.6 (47.1–56.1) 48,460 (54.9) 65.4 (64.6–66.3)
Non-MSA 17,540 (12.2) 49.7 (48.1–51.3) 654 (12.5) 37.0 (29.9–44.7) 531 (11.2) 31.2 (24.1–39.4) 615 (13.6) 38.5 (30.7–46.9) 15,740 (12.1) 51.4 (49.6–53.1)

Receipt of any vaccine other than COVID-19 in the past 2 years
Yes 63,760 (50.3) 78.0 (77.2–78.7) 2,165 (45.6) 62.7 (58.0–67.2) 2,137 (51.4) 56.8 (52.4–61.1) 2,761 (63.7) 65.9 (62.0–69.6) 56,697 (50.0) 80.0 (79.2–80.7)
No 46,518 (49.7) 48.3 (47.5–49.2) 1,755 (54.4) 38.2 (34.2–42.4) 1,282 (48.6) 32.7 (28.4–37.2) 956 (36.3) 27.2 (22.7–32.2) 42,525 (50.0) 49.9 (49.0–50.8)

Comorbidities other than pregnancyd

Yes 26,703 (23.8) 68.1 (66.8–69.2) 922 (22.3) 56.3 (50.1–62.3) 1,417 (33.2) 54.5 (49.1–59.8) 575 (13.9) 63.9 (54.6–72.3) 23,789 (23.9) 69.3 (68.0–70.6)
No 83,398 (76.2) 61.9 (61.2–62.6) 2,999 (77.7) 47.8 (44.2–51.4) 1,986 (66.8) 40.7 (36.8–44.6) 3,145 (86.1) 49.4 (45.9–52.8) 75,268 (76.1) 63.7 (63.0–64.4)

Provider recommendation for COVID-19 vaccination
Yes 47,977 (39.8) 74.1 (73.2–75.0) 1,821 (40.2) 64.2 (59.3–68.9) 1,905 (48.2) 58.5 (53.8–63.0) 2,167 (50.4) 71.0 (66.7–74.9) 47,977 (39.8) 75.4 (74.5–76.3)
No 62,130 (60.2) 56.0 (55.2–56.8) 2,111 (59.8) 39.5 (35.7–43.4) 1,509 (51.8) 33.2 (29.3–37.3) 1,543 (49.6) 31.7 (27.9–35.8) 56,967 (61.0) 58.1 (57.3–58.9)

Does your school or work require COVID-19 vaccinatione

Yes 24,759 (20.3) 88.7 (87.7–89.6) 894 (19.5) 77.8 (69.9–84.1) 670 (17.0) 76.0 (67.9–82.5) 702 (15.5) 80.0 (70.9–86.7) 22,493 (20.6) 89.8 (88.8–90.7)
No 81,158 (79.7) 57.6 (56.9–58.3) 2,903 (80.5) 43.0 (39.6–46.4) 2,587 (83.0) 39.4 (36.0–42.9) 2,737 (84.5) 47.0 (43.3–50.7) 72,931 (79.4) 59.3 (58.6–60.1)

Frontline or essential workerf

Essential healthcare 21,434 (16.9) 73.1 (71.8–74.4) 976 (22.5) 56.4 (50.2–62.5) 698 (15.4) 58.4 (51.1–65.5) 747 (14.5) 66.8 (58.9–73.9) 19,013 (16.8) 74.8 (73.4–76.1)
School and Childcare 7,037 (4.9) 80.8 (78.7–82.6) 244 (5.0) 56.9 (44.6–68.3) 183 (3.9) 63.5 (48.0–76.7) 203 (3.6) 65.7 (51.0–77.8) 6,407 (4.9) 82.7 (80.6–84.6)
Other frontline worker 6,434 (6.8) 57.3 (55.0–59.7) 231 (6.8) 43.2 (32.2–55.0) 163 (6.3) 51.8 (38.5–64.9) 133 (4.7) 51.7 (35.8–67.2) 5,907 (6.9) 58.2 (55.7–60.7)
Other essential worker 10,187 (9.7) 58.7 (56.7–60.7) 419 (12.0) 45.0 (36.8–53.5) 272 (8.6) 42.6 (32.9–52.9) 229 (7.3) 47.6 (33.5–62.1) 9,267 (9.7) 60.3 (58.2–62.4)
Persons who are not essential workers 65,339 (61.7) 60.7 (60.0–61.5) 2,057 (53.7) 47.9 (43.6–52.3) 2,102 (65.8) 40.4 (36.6–44.3) 2,412 (69.9) 48.3 (44.4–52.2) 58,768 (61.6) 62.5 (61.7–63.3)
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Table 1 (continued)

All women aged 18–49 years Women who were trying to get
pregnant at the time of the survey

Women who were pregnant at
the time of the survey

Women who were breastfeeding
at the time of the survey

All other women aged 18–
49 years

Total Receipt
of �1 dose

Total Receipt
of �1 dose

Total Receipt
of �1 dose

Total Receipt
of �1 dose

Total Receipt
of �1 dose

N(Weighted %) Weighted %
(95 %CI)

N(Weighted %) Weighted %
(95 %CI)

N(Weighted %) Weighted %
(95 %CI)

N(Weighted %) Weighted %
(95 %CI)

N(Weighted %) Weighted %
(95 %CI)

Ever had COVID-19
Yes 21,666 (23.4) 51.3 (50.1–52.6) 856 (28.6) 42.4 (36.3–48.7) 689 (24.6) 32.3 (26.6–38.5) 642 (21.7) 39.6 (32.7–47.0) 19,479 (23.2) 53.0 (51.6–54.3)
No 88,233 (76.6) 67.1 (66.5–67.8) 3,053 (71.4) 52.6 (49.1–56.2) 2,719 (75.4) 49.5 (45.8–53.2) 3,062 (78.3) 55.0 (51.2–58.7) 79,399 (76.8) 68.8 (68.1–69.5)

Abbreviations: AI/AN/NHOPI = American Indian/Alaska Native/ Native Hawaiian and Other Pacific Islander; MSA = metropolitan statistical area; Ref = referent group; USD = U.S. dollars.
a Respondents who identified as non-Hispanic or Latino origin and identified as ‘‘other” or chose multiple categories to describe their race were grouped into ‘‘other/multiple races”.
b Household income is derived from the number of persons reported in the household, the reported household income, and the 2020 U.S. Census poverty thresholds.
c MSA status was determined based on household reported city and county of residence and was grouped into three categories: MSA principal city (urban), MSA nonprincipal city (suburban), and non-MSA (rural). MSAs and

principal cities were as defined by the U.S. Census Bureau (https://www.census.gov/programs-surveys/metro-micro.html). Non-MSA areas include urban populations not located within an MSA as well as completely rural areas.
d Comorbidity status was ascertained by the following question: ‘‘Do you have a health condition that may put you at higher risk for COVID-19?”. This was followed by the question ‘‘Can you tell me what that is?” Responses to

this second question indicate at least 75% of respondents interpreted the question as medical conditions that have been associated with higher risk of severe COVID-19.
e Work or school requirement was assessed by the following question: ‘‘Does your work or school require you to get a COVID-19 vaccine?” Response options were yes, no, or unemployed/not applicable. Responses for ‘‘no” and

‘‘not applicable” were combined into one category.
f Essential worker status was defined based on the following questions: ‘‘Are you a frontline or essential worker according to your state or region?” and ‘‘In what location or setting do you currently work?” Essential worker

groups were categorized as ‘‘essential healthcare,” ‘‘school and childcare,” ‘‘other frontline,” ‘‘other essential,” and ‘‘nonessential.” Nonessential could include both employed and unemployed individuals.

Table 2
Factors associated with receipt of �1 dose of a COVID-19 vaccine among women aged 18–49 years by pregnancy status ─ National Immunization Survey-Adult COVID Module, United States, April 22-November 27, 2021.

Women who were trying to
getpregnant at the time of the survey

Women who were pregnant at the
timeof the survey

Women who were breastfeeding at
the time of the survey

All other women 18–49 years

PR (95 %CI) aPR (95 %CI) PR (95 %CI) aPR (95 %CI) PR (95 %CI) aPR (95 %CI) PR (95 %CI) aPR (95 %CI)

Age Groups (in years)
18–24 0.31 (0.23–0.42)a 0.48 (0.35–0.62)a 0.49 (0.39–0.62)a 0.68 (0.54–0.82)a 0.44 (0.32–0.59)a 0.86 (0.71–1.02) 0.91 (0.89–0.94)a 0.94 (0.92–0.96)a

25–34 0.74 (0.66–0.83)a 0.81 (0.72–0.91)a 0.72 (0.62–0.83)a 0.80 (0.69–0.92)a 0.76 (0.67–0.85)a 0.88 (0.78–0.97)a 0.87 (0.85–0.90)a 0.91 (0.89–0.93)a

35–49 (Referent) – – – – – – – –
Race/ethnicity
Non-Hispanic White (Referent) – – – – – – – –
Non-Hispanic Black 0.95 (0.79–1.16) 0.97 (0.80–1.14) 0.69 (0.53–0.89)a 0.74 (0.58–0.91)a 0.56 (0.43–0.74)a 0.66 (0.50–0.82)a 0.86 (0.83–0.89)a 0.92 (0.89–0.95)a

Hispanic 1.15 (0.98–1.35) 1.13 (0.97–1.29) 1.06 (0.89–1.26) 1.11 (0.93–1.29) 0.90 (0.76–1.06) 1.11 (0.97–1.25) 1.07 (1.04–1.09)a 1.12 (1.10–1.14)a

Non-Hispanic Asian 1.67 (1.44–1.93)a 1.28 (1.04–1.51)a 1.54 (1.23–1.92)a 1.34 (1.00–1.68)a 1.50 (1.29–1.73)a 1.46 (1.23–1.69)a 1.40 (1.37–1.44)a 1.28 (1.24–1.33)a

Non-Hispanic AI/AN/NHOPI 0.58 (0.33–1.03)a 0.59 (0.29–0.89)a 1.00 (0.53–1.89) 0.85 (0.13–1.57) 1.11 (0.74–1.69) 1.39 (0.92–1.86) 0.87 (0.80–0.95)a 0.99 (0.93–1.05)
Non-Hispanic other/multiple racesb 0.69 (0.46–1.04)a 0.64 (0.39–0.88)a 0.90 (0.67–1.23) 1.04 (0.81–1.27) 0.80 (0.54–1.17) 0.93 (0.58–1.27) 0.89 (0.84–0.95)a 0.93 (0.88–0.98)a

Educational Status
High school or less 0.51 (0.42–0.61)a 0.77 (0.61–0.94)a 0.46 (0.38–0.56)a 0.79 (0.63–0.95)a 0.39 (0.32–0.48)a 0.73 (0.59–0.87)a 0.62 (0.61–0.64)a 0.78 (0.76–0.80)a

Some college 0.66 (0.57–0.77)a 0.88 (0.74–1.03) 0.57 (0.48–0.68)a 0.79 (0.64–0.93)a 0.60 (0.51–0.70)a 0.92 (0.78–1.06) 0.69 (0.67–0.70)a 0.80 (0.78–0.82)a

College graduate 0.94 (0.82–1.07) 0.98 (0.83–1.13) 0.77 (0.66–0.90)a 0.81 (0.66–0.95)a 0.78 (0.69–0.88)a 0.90 (0.77–1.02) 0.89 (0.87–0.90)a 0.92 (0.90–0.95)a

Above college graduate (Referent) – – – – – – – –
Annual Household Incomec, USD
Below poverty 0.53 (0.42–0.68)a 0.83 (0.65–1.01) 0.40 (0.31–0.53)a 0.63 (0.49–0.78)a 0.45 (0.35–0.58)a 0.70 (0.56–0.85)a 0.65 (0.62–0.67)a 0.81 (0.79–0.84)a

Above poverty and <$75,000 0.66 (0.57–0.77)a 0.92 (0.80–1.05) 0.58 (0.50–0.69)a 0.76 (0.63–0.89)a 0.53 (0.45–0.63)a 0.75 (0.64–0.86)a 0.80 (0.78–0.82)a 0.92 (0.90–0.94)a

Above poverty & � $75,000 (Referent) – – – – – – – –
Unknown income 0.81 (0.68–0.96)a 1.02 (0.85–1.19) 0.59 (0.48–0.72)a 0.76 (0.62–0.89)a 0.59 (0.49–0.71)a 0.84 (0.71–0.96)a 0.78 (0.76–0.80)a 0.90 (0.87–0.92)a

(continued on next page)
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Table 2 (continued)

Women who were trying to
getpregnant at the time of the survey

Women who were pregnant at the
timeof the survey

Women who were breastfeeding at
the time of the survey

All other women 18–49 years

PR (95 %CI) aPR (95 %CI) PR (95 %CI) aPR (95 %CI) PR (95 %CI) aPR (95 %CI) PR (95 %CI) aPR (95 %CI)

Insurance status
Insured (Referent) – – – – – – – –
Not insured 0.80 (0.63–1.02)a 0.92 (0.74–1.10) 0.80 (0.58–1.09) 0.88 (0.67–1.08) 0.66 (0.51–0.85)a 0.98 (0.81–1.14) 0.78 (0.75–0.81)a 0.98 (0.95–1.00)

MSAd

MSA, Principal City (Referent) – – – – – – – –
MSA, Non-Principal City 0.94 (0.82–1.08) 1.00 (0.89–1.12) 0.99 (0.86–1.15) 0.99 (0.86–1.12) 0.91 (0.79–1.03) 0.94 (0.84–1.04) 0.95 (0.93–0.97)a 0.96 (0.94–0.98)a

Non-MSA 0.69 (0.55–0.87)a 0.91 (0.75–1.07) 0.66 (0.50–0.87)a 0.89 (0.71–1.08) 0.67 (0.53–0.85)a 0.88 (0.75–1.01) 0.74 (0.72–0.77)a 0.87 (0.85–0.90)a

Receipt of any vaccine other than COVID-19 in the past 2 years
Yes 1.64 (1.44–1.87)a 1.38 (1.22–1.54)a 1.74 (1.49–2.03)a 1.28 (1.10–1.46)a 2.42 (2.01–2.91)a 1.51 (1.29–1.74)a 1.60 (1.57–1.63)a 1.34 (1.31–1.37)a

No (Referent) – – – – – – – –
Comorbidities other than pregnancye

Yes 1.18 (1.03–1.35)a 1.11 (0.97–1.24) 1.34 (1.16–1.53)a 1.05 (0.92–1.17) 1.29 (1.11–1.51)a 1.14 (0.99–1.29) 1.09 (1.06–1.11)a 1.07 (1.04–1.09)a

No (Referent) – – – – – – – –
Provider recommendation for COVID-19 vaccination
Yes 1.61 (1.43–1.82)a 1.34 (1.19–1.49)a 1.76 (1.52–2.04)a 1.38 (1.20–1.56)a 2.24 (1.95–2.57)a 1.62 (1.43–1.81)a 1.30 (1.27–1.32)a 1.13 (1.11–1.15)a

No (Referent) – – – – – – – –
Does your school or work require COVID-19 vaccinationf

Yes 1.80 (1.59–2.02)a 1.61 (1.43–1.79)a 1.93 (1.70–2.20)a 1.76 (1.52–1.99)a 1.70 (1.50–1.93)a 1.50 (1.32–1.68)a 1.51 (1.49–1.54)a 1.40 (1.38–1.43)a

No (Referent) – – – – – – – –
Frontline or essential workerg

Essential healthcare 1.17 (1.02–1.35)a 0.89 (0.77–1.01) 1.45 (1.24–1.69)a 1.03 (0.87–1.20) 1.39 (1.21–1.59)a 0.95 (0.81–1.08) 1.19 (1.17–1.22)a 1.00 (0.98–1.03)
School and Childcare 1.20 (0.95–1.51) 1.01 (0.76–1.25) 1.57 (1.23–2.02)a 1.27 (0.92–1.62) 1.36 (1.09–1.70)a 1.12 (0.92–1.32) 1.32 (1.29–1.36)a 1.16 (1.13–1.20)a

Other frontline worker 0.91 (0.68–1.20) 1.09 (0.87–1.31) 1.28 (0.97–1.70) 1.26 (0.99–1.53)a 1.07 (0.77–1.48) 1.04 (0.84–1.23) 0.93 (0.89–0.97)a 1.00 (0.96–1.03)
Other essential worker 0.94 (0.76–1.16) 0.92 (0.76–1.09) 1.06 (0.82–1.37) 0.99 (0.78–1.21) 0.99 (0.72–1.36) 0.85 (0.65–1.04) 0.96 (0.93–1.00) 0.98 (0.95–1.01)
Persons who are not essential workers (Referent) – – – – – – – –

Ever had COVID-19
Yes 0.80 (0.68–0.94)a 0.86 (0.74–0.97)a 0.65 (0.54–0.80)a 0.70 (0.57–0.82)a 0.72 (0.59–0.88)a 0.79 (0.69–0.89)a 0.77 (0.75–0.79)a 0.81 (0.79–0.83)a

No (Referent) – – – – – – – –

Abbreviations: PR: Prevalence Ratio; aPR: adjusted Prevalence Ratio; AI/AN/NHOPI = American Indian/Alaska Native/ Native Hawaiian and Other Pacific Islander; MSA = metropolitan statistical area; Ref = referent group; USD = U.S.
dollars.
Note: models are adjusted for all the characteristics included in the table.

a Significant at p < 0.05.
b Respondents who identified as non-Hispanic or Latino origin and identified as ‘‘other” or chose multiple categories to describe their race were grouped into ‘‘other/multiple races”.
c Household income is derived from the number of persons reported in the household, the reported household income, and the 2020 U.S. Census poverty thresholds.
d MSA status was determined based on household reported city and county of residence and was grouped into three categories: MSA principal city (urban), MSA nonprincipal city (suburban), and non-MSA (rural). MSAs and

principal cities were as defined by the U.S. Census Bureau (https://www.census.gov/programs-surveys/metro-micro.html). Non-MSA areas include urban populations not located within an MSA as well as completely rural areas.
e Comorbidity status was ascertained by the following question: ‘‘Do you have a health condition that may put you at higher risk for COVID-19?”
f Work or school requirement was assessed by the following question: ‘‘Does your work or school require you to get a COVID-19 vaccine?” Response options were yes, no, or unemployed/not applicable. Responses for ‘‘no” and

‘‘not applicable” were combined into one category.
g Essential worker status was defined based on the following questions: ‘‘Are you a frontline or essential worker according to your state or region?” and ‘‘In what location or setting do you currently work?” Essential worker

groups were categorized as ‘‘essential healthcare,” ‘‘school and childcare,” ‘‘other frontline,” ‘‘other essential,” and ‘‘nonessential.” Nonessential could include both employed and unemployed individuals.
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defined in Table 2, NH Black race and ethnicity was significantly
associated with lower vaccination among pregnant women [aPR
(95% CI): 0.74 (0.58–0.91)], women who were breastfeeding [aPR
(95% CI): 0.66 (0.50–0.82)], and all other women 18–49 years
[aPR (95% CI): 0.92 (0.89–0.95)]. NH Asian race and ethnicity, hav-
ing received vaccines other than COVID-19 vaccines in the past two
years, having had comorbidities in addition to pregnancy, having
received a provider recommendation, and school or work require-
ment for COVID-19 vaccination were associated with significantly
higher vaccination among all women 18–49 years regardless of
pregnancy status. In addition, Hispanic ethnicity was associated
with significantly higher vaccination among all other women 18–
49 years [aPR (95% CI): 1.12 (1.10–1.14)]. Furthermore, lower edu-
cation status and having had COVID-19 were significantly associ-
ated with lower vaccination among all women 18–49 years
regardless of pregnancy status. Finally, lower household income
and living in rural areas was significantly associated with lower
vaccination among certain groups of women of reproductive age
(Table 2).

When examining attitudes and beliefs regarding COVID-19 and
COVID-19 vaccination, among those who were not sure about get-
ting a COVID-19 vaccine, beliefs that COVID-19 vaccines are not at
all safe were highest among women who were trying to get preg-
nant (23.2%) and lowest among women who were breastfeeding
(19.0%). Furthermore, among women who were unsure about get-
ting a COVID-19 vaccine, being very concerned about getting
COVID-19 was low and ranged from 7.2% among pregnant women
to 16.5% among women who were trying to get pregnant. Concerns
about getting COVID-19 varied within each intent category for vac-
cination, with a larger prevalence of being very and moderately
concerned among those who reported that they would definitely
Table 3
COVID-19 illness and vaccination beliefs among women aged 18–49 years vaccinated with
Adult COVID Module, United States, April 22-November 27, 2021.

All women aged
18–49 years

Women who were trying to get
pregnant at the time of the survey

Women
the time

%a (95 %CI) %a (95 %CI) %a (95 %

How concerned are you about getting COVID-19?
Not at all
concerned

17.3 (16.8–17.8) 18.4 (15.8–21.3) 14.3 (11

A little
concerned

31.3 (30.7–31.9) 29.1 (25.8–32.7) 32.2 (28

Moderately
concerned

32.0 (31.4–32.6) 32.9 (29.5–36.5) 30.9 (27

Very
concerned

19.4 (18.9–20.0) 19.6 (16.7–23.0) 22.6 (19

How safe do you think a COVID-19 vaccine is for you?
Not at all
safe

1.5 (1.3–1.7) 2.6 (1.6–4.0) 0.9 (0.5–

Somewhat
safe

22.8 (22.2–23.3) 28.0 (24.5–31.9) 21.1 (17

Very safe 40.7 (40.1–41.4) 38.0 (34.5–41.7) 41.2 (37
Completely
safe

35.0 (34.4–35.6) 31.4 (27.9–35.1) 36.8 (32

How important do you think getting a COVID-19 vaccine is to protect yourself ag
Not at all
important

1.4 (1.2–1.6) 3.5 (2.3–5.3) 1.7 (0.9–

A little
important

2.8 (2.6–3.1) 3.3 (2.2–4.8) 3.7 (2.5–

Somewhat
important

12.9 (12.5–13.4) 14.4 (11.9–17.3) 11.1 (8.7

Very
important

82.9 (82.3–83.4) 78.8 (75.5–81.8) 83.5 (80

If you had to guess, about how many of your family and friends have received a
None 0.7 (0.6–0.8) 0.6 (0.2–1.6) 0.8 (0.4–
Some 16.8 (16.3–17.3) 16.9 (14.4–19.8) 17.0 (14
Many 25.2 (24.6–25.8) 23.0 (20.1–26.2) 23.7 (20
Almost all 57.3 (56.7–58.0) 59.5 (55.8–63.1) 58.5 (54

a Percentages reported are weighted percentage.

4559
or probably get a COVID-19 vaccine. Finally, regardless of preg-
nancy status, the prevalence of knowing that almost all of one’s
family and friends were vaccinated against COVID-19 were highest
among vaccinated (range: 57.2%-59.5%), followed by those who
reported that they would definitely will (range: 30.9%-52.0%) or
probably will (range: 15.0%-25.1%) get a COVID-19 vaccine, were
unsure (range: 5.1%-17.5%) about getting a COVID-19 vaccine,
and would probably not (range: 7.0%-10.3%) or definitely not
(range: 5.6%-8.1%) get a COVID-19 (Table 3, Supplementary
Table 2).

COVID-19 vaccination coverage with �1 dose ranged from
53.3% in HHS Region 4 to 76.5% in HHS Region 1 among women
aged 18–49 years. The lowest and highest COVID-19 vaccination
coverage was observed among women who resided in U.S. Virgin
Islands (39.7%) and Vermont (80.5%), respectively (Table 4). We
observed similar patterns for the prevalence of provider recom-
mendation by jurisdiction; vaccination coverage was higher in
HHS regions where the prevalence of provider recommendation
for COVID-19 vaccination was higher and lower in regions where
the prevalence of provider recommendation for vaccination was
low (Supplementary Table 3).

When examining trends in COVID-19 vaccination and intent,
we observed significant increases in COVID-19 vaccination with
�1 dose from May (49.9%) to November (73.6%) among all women
aged 18–49 years. Among women trying to get pregnant at the
time of the survey, vaccination coverage increased significantly
from August (46.6%) to September (58.0%). Among women who
were pregnant at the time of the survey, vaccination coverage
increased significantly from July (32.5%) to August (54.2%)
(Fig. 1). Additionally, vaccination coverage was significantly higher
among pregnant women during August-November (57.2%; 95% CI:
�1 dose of a COVID-19 vaccine by pregnancy status ─ National Immunization Survey-

who were pregnant at
of the survey

Women who were breastfeeding
at the time of the survey

All other women
aged 18–49 years

CI) %a (95 %CI) %a (95 %CI)

.6–17.5) 12.5 (10.1–15.3) 17.5 (17.0–18.0)

.4–36.2) 28.8 (25.6–32.2) 31.4 (30.8–32.1)

.5–34.5) 35.3 (31.6–39.1) 31.9 (31.2–32.5)

.2–26.5) 23.5 (20.1–27.2) 19.2 (18.7–19.8)

1.6) 1.4 (0.6–3.5) 1.5 (1.3–1.7)

.9–24.6) 18.9 (15.6–22.7) 22.8 (22.2–23.4)

.2–45.4) 42.4 (38.6–46.2) 40.8 (40.1–41.5)

.9–40.9) 37.3 (33.7–41.1) 35.0 (34.3–35.7)

ainst COVID-19?
3.2) 1.6 (0.7–3.7) 1.3 (1.2–1.5)

5.6) 2.6 (1.5–4.4) 2.8 (2.6–3.0)

–14.2) 12.5 (9.7–16.1) 12.9 (12.5–13.4)

.1–86.4) 83.3 (79.5–86.6) 82.9 (82.4–83.5)

COVID-19 vaccine?
2.0) 0.5 (0.2–1.1) 0.7 (0.6–0.8)
.2–20.2) 13.9 (11.4–16.9) 16.9 (16.4–17.4)
.5–27.2) 26.3 (23.1–29.8) 25.3 (24.7–25.9)
.5–62.4) 59.3 (55.4–63.0) 57.2 (56.5–57.8)



Table 4
Receipt of �1 dose of a COVID-19 vaccine among women aged 18–49 years by pregnancy status and HHSa regions ─ National Immunization Survey-Adult COVID Module, United
States, April 22-November 27, 2021.

All women 18–49 years Women who were trying
to get pregnant at the
time of the survey

Women who were
pregnant at the time of
the survey

Women who were
breastfeeding at the time
of the survey

All other women 18–
49 years

N %b (95 %CI) N %b (95 %CI) N %b (95 %CI) N %b (95 %CI) N %b (95 %CI)

National 110,668 63.2 (62.7–63.8) 3,935 49.4 (46.3–52.5) 3,431 45.1 (42.0–48.2) 3,737 51.4 (48.1–54.7) 99,565 64.9 (64.3–65.6)

HHS Region 1 10,847 76.5 (74.9–78.1) 338 51.6 (41.7–61.4) 303 58.1 (48.7–67.0) 356 68.8 (58.4–77.7) 9,850 78.2 (76.5–79.8)
Connecticut 1,380 78.1 (74.7–81.1) 33 49.5 (28.3–70.9) 41 49.3 (31.9–66.9) 51 69.1 (50.2–83.2) 1,255 79.9 (76.3–83.0)
Maine 1,694 71.1 (68.1–74.0) 59 61.4 (44.1–76.2) 47 55.4 (37.3–72.1) 62 70.7 (54.5–83.0) 1,526 72.0 (68.8–75.0)
Massachusetts 2,474 78.2 (75.3–80.9) 97 47.1 (32.5–62.3) 70 66.8 (48.3–81.2) 87 70.6 (51.5–84.5) 2,220 80.0 (76.9–82.7)
New Hampshire 1,858 69.0 (65.9–71.9) 61 57.1 (40.2–72.5) 46 56.7 (35.8–75.4) 55 57.3 (39.0–73.9) 1,696 70.2 (66.9–73.2)
Rhode Island 1,689 73.7 (70.2–76.9) 43 63.8 (40.5–82.0) 52 46.6 (29.2–64.9) 51 65.8 (45.6–81.5) 1,543 75.4 (71.8–78.7)
Vermont 1,752 80.5 (77.7–83.1) 45 70.7 (51.4–84.6) 47 58.0 (39.6–74.5) 50 66.9 (46.9–82.2) 1,610 81.9 (79.0–84.5)

HHS Region 2 11,005 72.6 (70.8–74.3) 378 59.9 (50.7–68.5) 318 49.9 (40.5–59.3) 352 52.6 (42.9–62.1) 9,957 74.8 (73.0–76.5)
New Jersey 2,086 75.3 (72.4–77.9) 86 63.3 (47.9–76.3) 57 57.5 (38.0–74.9) 70 62.2 (44.4–77.2) 1,873 76.7 (73.8–79.5)
New York 4,128 70.9 (68.4–73.2) 154 57.9 (45.5–69.3) 147 49.1 (37.0–61.2) 134 48.2 (35.7–60.9) 3,693 73.4 (70.7–75.8)
NY-City of New York 2,459 72.3 (69.1–75.3) 90 58.1 (40.9–73.5) 85 49.0 (32.8–65.3) 68 45.4 (30.2–61.5) 2,216 74.8 (71.5–77.9)
NY-Rest of State 1,669 69.7 (65.9–73.2) 64 57.7 (40.2–73.5) 62 49.2 (32.1–66.4) 66 49.6 (32.9–66.3) 1,477 72.1 (68.1–75.8)

HHS Region 3 17,792 69.1 (67.7–70.6) 680 51.8 (43.9–59.6) 547 55.7 (46.9–64.1) 566 54.9 (46.4–63.2) 15,999 70.8 (69.3–72.3)
Delaware 1,486 62.8 (59.4–66.0) 61 37.3 (24.2–52.5) 48 48.9 (32.1–66.1) 40 54.1 (35.8–71.3) 1,337 65.2 (61.6–68.6)
District of Columbia 3,046 72.9 (70.4–75.2) 117 64.9 (52.0–75.9) 96 54.5 (41.1–67.2) 84 65.8 (50.6–78.3) 2,749 74.2 (71.7–76.7)
Maryland 3,350 75.6 (72.8–78.1) 146 71.6 (54.9–83.9) 101 60.6 (43.7–75.3) 133 63.7 (48.2–76.8) 2,970 76.6 (73.8–79.2)
Pennsylvania 5,164 69.0 (66.5–71.4) 185 42.9 (30.9–55.8) 157 50.0 (36.1–64.0) 158 54.3 (39.3–68.5) 4,664 70.8 (68.3–73.3)
PA-Philadelphia 2,183 70.2 (67.6–72.7) 90 57.2 (43.7–69.7) 68 46.8 (33.0–61.2) 68 54.2 (39.3–68.3) 1,957 72.4 (69.7–74.9)
PA-Rest of State 2,981 68.8 (65.9–71.5) 95 39.3 (25.5–55.0) 89 50.9 (33.7–67.8) 90 54.3 (36.0–71.5) 2,707 70.6 (67.6–73.4)

Virginia 2,849 69.3 (65.9–72.5) 107 47.7 (30.4–65.6) 100 63.6 (44.8–78.9) 108 51.9 (34.8–68.6) 2,534 71.1 (67.5–74.5)
West Virginia 1,897 44.7 (41.9–47.6) 64 32.6 (20.2–48.1) 45 29.2 (16.5–46.2) 43 26.0 (14.5–42.1) 1,745 46.3 (43.3–49.3)

HHS Region 4 14,405 53.3 (51.9–54.8) 494 46.6 (38.9–54.5) 406 36.6 (29.3–44.5) 405 40.2 (31.8–49.2) 13,100 54.7 (53.1–56.2)
Alabama 1,802 46.4 (43.5–49.4) 65 40.6 (27.2–55.4) 51 22.4 (11.7–38.6) – .c 1,660 47.9 (44.8–51.1)
Florida 2,140 58.0 (54.5–61.4) 79 48.5 (31.0–66.5) 65 53.4 (34.6–71.3) 72 49.6 (33.1–66.2) 1,924 59.0 (55.3–62.6)
Georgia 2,035 51.0 (47.7–54.3) 82 47.2 (32.8–62.1) 66 36.3 (23.2–51.9) 53 32.0 (17.5–51.0) 1,834 52.2 (48.7–55.8)
Kentucky 1,940 56.5 (53.6–59.3) 51 31.7 (19.8–46.7) 48 52.8 (35.9–69.2) 42 40.4 (24.5–58.6) 1,799 57.7 (54.7–60.6)
Mississippi 1,778 41.1 (38.3–44.1) 55 30.3 (18.4–45.5) 47 24.9 (14.4–39.5) 47 29.6 (16.9–46.3) 1,629 42.3 (39.3–45.4)
North Carolina 1,568 57.9 (53.8–62.0) 57 54.9 (35.2–73.1) 48 30.7 (16.8–49.2) 67 41.1 (21.9–63.4) 1,396 60.0 (55.6–64.2)
South Carolina 1,746 47.6 (44.6–50.6) 54 34.1 (21.7–49.0) 50 30.7 (18.8–45.9) 45 25.6 (15.0–40.2) 1,597 49.4 (46.2–52.6)
Tennessee 1,396 49.7 (45.7–53.8) 51 51.6 (33.9–68.9) 31 14.9 (6.0–32.4) 53 29.4 (16.8–46.3) 1,261 51.4 (47.1–55.7)

HHS Region 5 11,277 58.3 (56.6–60.0) 401 41.6 (34.0–49.7) 380 34.3 (28.0–41.2) 387 52.2 (44.1–60.2) 10,109 60.2 (58.4–62.0)
Illinois 3,715 68.3 (65.9–70.7) 130 57.4 (45.8–68.3) 143 56.3 (44.9–67.0) 112 46.4 (33.7–59.7) 3,330 69.9 (67.4–72.4)
IL-City of Chicago 1,352 68.6 (63.9–72.8) 44 49.5 (29.2–70.0) 55 47.4 (30.1–65.3) 40 47.7 (24.2–72.4) 1,213 71.1 (66.2–75.5)
IL-Rest of State 2,363 68.3 (65.4–71.0) 86 60.0 (46.4–72.2) 88 60.7 (46.8–73.1) 72 46.0 (31.4–61.4) 2,117 69.6 (66.6–72.5)

Indiana 1,407 48.0 (44.5–51.6) 43 22.9 (12.8–37.6) 39 21.8 (11.6–37.2) 38 46.7 (26.2–68.5) 1,287 50.2 (46.5–54.0)
Michigan 1,451 54.8 (50.3–59.2) 48 26.3 (13.6–44.6) 40 35.1 (18.3–56.6) 52 60.8 (40.6–77.8) 1,311 56.8 (52.0–61.5)
Minnesota 1,759 65.1 (61.6–68.5) 64 49.5 (33.4–65.6) 55 38.2 (23.2–55.8) 77 43.9 (29.9–59.0) 1,563 67.8 (64.1–71.4)
Ohio 1,308 53.0 (48.2–57.7) 59 47.2 (29.5–65.6) 50 15.0 (7.8–26.9) 50 58.7 (34.7–79.2) 1,149 54.8 (49.5–59.9)
Wisconsin 1,637 59.1 (55.8–62.3) 57 49.6 (34.4–64.9) 53 41.6 (27.0–57.9) 58 55.9 (38.3–72.1) 1,469 60.2 (56.7–63.6)

HHS Region 6 15,030 59.6 (58.2–61.0) 550 43.2 (36.8–49.9) 493 43.7 (37.1–50.5) 443 45.0 (37.3–52.9) 13,544 61.4 (60.0–62.9)
Arkansas 1,738 50.2 (47.0–53.4) 62 37.3 (24.8–51.8) 67 38.5 (26.1–52.6) 55 38.7 (24.1–55.6) 1,554 51.7 (48.2–55.1)
Louisiana 2,029 45.3 (42.6–48.1) 85 35.1 (24.2–47.7) 73 17.9 (11.3–27.2) 54 31.4 (19.0–47.1) 1,817 47.9 (45.0–50.9)
New Mexico 1,697 72.2 (69.3–74.8) 54 63.9 (47.5–77.6) 55 48.6 (33.4–64.0) 58 50.8 (36.0–65.4) 1,530 74.2 (71.2–77.0)
Oklahoma 1,717 53.4 (50.3–56.4) 64 35.3 (23.7–49.0) 53 37.5 (24.0–53.4) 52 58.8 (40.4–75.0) 1,548 54.7 (51.5–57.9)
Texas 7,849 62.8 (60.9–64.7) 285 45.4 (36.4–54.8) 245 51.2 (41.2–61.2) 224 45.4 (34.8–56.4) 7,095 64.5 (62.4–66.5)
TX-Bexar County 1,966 61.6 (58.6–64.4) 62 43.3 (28.4–59.4) 63 49.2 (34.7–63.8) 50 51.3 (35.1–67.3) 1,791 63.2 (60.1–66.2)
TX-City of Houston 1,680 61.6 (58.4–64.7) 62 50.9 (35.9–65.8) 58 50.0 (34.5–65.5) 54 36.9 (23.7–52.2) 1,506 63.6 (60.2–66.9)
TX-Rest of State 4,203 63.0 (60.8–65.2) 161 45.1 (34.6–56.0) 124 51.6 (39.6–63.5) 120 45.8 (33.2–59.0) 3,798 64.7 (62.3–66.9)

HHS Region 7 5,099 55.7 (53.3–58.0) 172 36.3 (26.1–47.9) 184 37.2 (27.1–48.5) 201 52.2 (40.5–63.6) 4,542 57.6 (55.0–60.1)
Iowa 1,183 56.8 (51.6–61.8) -c 40 28.5 (11.6–54.7) 53 49.9 (28.4–71.4) 1,061 59.2 (53.9–64.3)
Kansas 1,393 60.0 (56.5–63.3) 43 28.7 (17.0–44.2) 48 35.2 (22.6–50.4) 65 54.6 (39.5–69.0) 1,237 62.6 (59.0–66.2)
Missouri 1,400 51.5 (47.4–55.7) 50 31.2 (16.9–50.3) 58 42.6 (26.0–61.0) 44 53.6 (30.1–75.6) 1,248 53.0 (48.5–57.5)
Nebraska 1,123 60.9 (56.8–64.9) 50 62.5 (43.2–78.5) 38 42.7 (26.7–60.5) 39 48.9 (29.1–69.0) 996 62.3 (57.9–66.4)

HHS Region 8 7,775 64.3 (61.9–66.6) 251 55.8 (43.2–67.7) 259 51.0 (38.6–63.2) 309 48.8 (37.2–60.6) 6,956 65.9 (63.4–68.3)
Colorado 1,589 68.9 (65.0–72.6) 49 64.0 (40.8–82.1) 50 55.8 (34.3–75.3) 64 66.5 (43.1–83.8) 1,426 69.7 (65.5–73.5)
Montana 1,662 53.4 (50.5–56.4) 46 31.7 (19.4–47.1) 42 33.9 (20.7–50.1) 58 45.5 (31.6–60.1) 1,516 55.1 (51.9–58.2)
North Dakota 1,311 49.3 (45.7–53.0) 52 28.6 (17.0–44.1) 39 30.4 (16.4–49.2) 36 46.2 (27.0–66.6) 1,184 51.3 (47.5–55.2)
South Dakota 1,283 58.6 (55.0–62.1) 33 49.3 (30.4–68.4) 55 51.7 (34.8–68.2) 61 58.1 (41.5–73.1) 1,134 59.2 (55.3–63.0)
Utah 836 67.1 (61.5–72.2) 34 62.0 (35.2–83.0) 42 52.5 (29.2–74.8) 47 33.1 (17.2–54.0) 713 70.4 (64.4–75.8)
Wyoming 1,094 44.7 (40.7–48.8) 37 31.9 (17.3–51.2) 31 41.4 (22.5–63.2) 43 27.1 (14.4–45.2) 983 46.3 (42.0–50.6)

HHS Region 9 10,700 71.3 (69.5–73.0) 438 61.3 (51.3–70.5) 317 56.4 (45.5–66.7) 406 61.6 (50.8–71.4) 9,539 72.6 (70.7–74.4)
Arizona 1,673 56.8 (53.7–59.9) 60 46.8 (32.9–61.3) 45 39.2 (24.6–56.1) 49 61.6 (42.1–77.9) 1,519 57.7 (54.5–60.9)
California 4,382 74.5 (72.2–76.6) 166 64.7 (51.6–76.0) 134 60.6 (46.9–72.9) 165 63.0 (49.4–74.8) 3,917 75.8 (73.4–78.0)
Hawaii 1,861 76.4 (73.8–78.9) 82 59.8 (46.2–72.0) 45 47.9 (31.4–64.9) 78 59.0 (45.0–71.6) 1,656 78.6 (75.9–81.1)
Nevada 1,607 59.8 (56.5–62.9) 54 54.0 (37.2–69.9) 45 39.0 (24.4–55.9) 45 47.1 (29.8–65.1) 1,463 61.1 (57.7–64.4)

HHS Region 10 6,738 67.2 (64.7–69.6) 233 46.5 (33.2–60.3) 224 48.5 (34.7–62.6) 312 57.6 (46.6–67.9) 5,969 69.2 (66.7–71.7)
Alaska 1,490 56.6 (53.0–60.1) 63 42.1 (28.6–56.9) 63 28.5 (17.7–42.7) 96 54.0 (38.9–68.4) 1,268 59.2 (55.3–63.0)
Idaho 1,383 47.3 (44.1–50.4) 47 35.2 (22.2–50.9) 38 38.8 (23.1–57.2) 48 31.7 (20.0–46.3) 1,250 48.6 (45.2–52.0)
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Fig. 1. COVID-19 vaccination (receipt of �1 dose) and vaccination intent among women aged 18–49 years by pregnancy status — National Immunization Survey-Adult COVID
Module, United States, April 22–November 27, 2021.aSignificant (p < 0.05) changes in percentage points from previous month.

Table 4 (continued)

All women 18–49 years Women who were trying
to get pregnant at the
time of the survey

Women who were
pregnant at the time of
the survey

Women who were
breastfeeding at the time
of the survey

All other women 18–
49 years

N %b (95 %CI) N %b (95 %CI) N %b (95 %CI) N %b (95 %CI) N %b (95 %CI)

Oregon 2,184 70.4 (67.6–73.0) 58 56.4 (39.6–71.8) 66 48.2 (33.9–62.8) 80 53.8 (39.4–67.6) 1,980 72.6 (69.7–75.3)
Washington 1,681 70.7 (66.4–74.6) 65 45.5 (25.4–67.3) 57 53.5 (27.5–77.7) 88 63.6 (45.3–78.7) 1,471 72.7 (68.2–76.7)

Territories
Puerto Rico 3,452 77.1 (74.6–79.3) 76 68.8 (52.5–81.4) 78 41.7 (28.7–56.0) 101 62.4 (46.2–76.2) 3,197 79.2 (76.7–81.5)
U.S. Virgin Islands 1,339 39.7 (36.1–43.3) 62 31.7 (19.1–47.6) 36 16.5 (8.1–30.7) 47 26.4 (14.3–43.4) 1,194 41.6 (37.7–45.6)

a HHS regions were defined according to: https://www.hhs.gov/about/agencies/iea/regional-offices/index.html.
b Percentages reported are weighted percentage.
c Estimates do not meet the National Center for Health Statistic’s standards of reliability. https://www.cdc.gov/nchs/data/series/sr_02/sr02_175.pdf.
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52.7–61.7%) than during May-July (31.4%; 95% CI: 27.6–35.5%)
(Data not shown).
4. Discussion

According to data from the CDC COVID Data Tracker, as of
February 1, 2022, national coverage with�1 dose of COVID-19 vac-
cine ranges from 79.1% for women aged 18–24 years to 85.9% for
women aged 40–49 years [21]. Findings from this study using sur-
vey data from NIS-ACM indicated that as of mid-November 2021,
national coverage with �1 dose of COVID-19 vaccine was 73.6%
among women aged 18–49 years. The lowest vaccination coverage
was observed among pregnant women and women trying to get
pregnant which may be explained, in part, by limited information
on vaccine safety among pregnant women, many studies have not
been published on the safety of COVID-19 vaccines in pregnant
women, particularly vaccination with mRNA vaccines [22–24]. To
date, vaccine safety surveillance systems, including VAER, v-safe,
and vaccine safety data link, have not detected any safety signals
for people who received COVID-19 vaccines before or during preg-
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nancy, which may explain the increase in vaccination coverage
over time [25–28]. Additionally, several studies have found that
COVID-19 vaccination in pregnancy significantly lowers the risk
of infection from SARS-CoV-2 and serious illness from COVID-19
in pregnant women. Data indicate that there is passage of maternal
antibodies against COVID-19 through the placenta to the develop-
ing baby [29–33].

Furthermore, the observed increase in vaccination coverage
among pregnant women in August 2021 is likely due to the
strengthening of recommendations for vaccination of pregnant
women by CDC on August 11th along with other clinical organiza-
tions [20,34,35]. In response to a national trend of increased deaths
and ICU admission among pregnant women in August and Septem-
ber, CDC issued a Health Advisory in September 2021 as a call to
action to increase COVID-19 vaccination among people who are
pregnant, who were recently pregnant (including those who are
lactating), who are trying to become pregnant now, or who might
become pregnant in the future. In September 2021, data from the
COVID-19-Associated Hospitalization Surveillance Network
(COVID-NET) indicated that in 2021, approximately 97% of preg-
nant people hospitalized with confirmed SARS-CoV-2 infection

https://www.hhs.gov/about/agencies/iea/regional-offices/index.html
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were unvaccinated [36]. COVID-19 vaccines received during preg-
nancy are safe and effective, and the best way to prevent severe ill-
ness and adverse outcomes is to get vaccinated. CDC strongly
recommends COVID-19 vaccination either before or during preg-
nancy because the benefits of vaccination outweigh potential risks
[20].

Consistent with prior reports, sociodemographic disparities in
vaccination coverage were observed [12,14,37,38]. Vaccination
coverage was lowest among non-Hispanic Black women of repro-
ductive age overall. Only 1 in 3 Black pregnant women had
received �1 dose of a COVID-19 vaccine, and approximately 1
in 3 reported that they would probably/definitely NOT get a
COVID-19 vaccine. Previous studies reported that several factors,
including knowledge, attitudes, and beliefs about vaccines, mis-
trust resulting from past medical racism and experimentation,
and barriers related to accessing vaccines and healthcare services
contribute to lower vaccination rates in Black adults [39–41].
Household income below poverty, not having received other vac-
cines in the previous two years or a recommendation for COVID-
19 vaccination from a healthcare provider, and not having any
comorbidities were more commonly observed among unvacci-
nated women of reproductive age who were not sure about
receiving a COVID-19 vaccine. These characteristics suggest that
these women, particularly those who are not pregnant, may not
have routine access to health care. Community-based approaches
and leveraging trusted influencers such as faith leaders or vaccine
workers that are of the same race and ethnicity in their commu-
nities might have more impact on improving vaccination for this
population [42]. Continuing to monitor vaccination and intent for
vaccination by race and ethnicity and socio-demographics is
important to ensure equitable access to COVID-19 vaccines for
all women of reproductive age, especially pregnant women and
those of NH Black and other race and ethnicity groups (including
American Indian/Alaska Native/ Native Hawaiian and Other Paci-
fic Islander) who have experienced disproportionately higher
rates of hospitalization and death attributable to COVID-19 than
White persons [4,7,8,41,43].

Overall less than half of women of reproductive age in this
study received a provider recommendation for vaccination, with
approximately 48% of pregnant women and 40% of those who were
trying to get pregnant. Provider recommendation varied greatly by
state and HHS regions of residence. The reasons for such low pro-
vider recommendations are not clear; we could not assess whether
a provider recently saw the individuals. Given that our study, along
with many previous studies, has found that provider recommenda-
tion is one of the strongest factors associated with vaccination [12–
14], healthcare providers play a vital role in communicating the
risks of COVID-19, the benefits of vaccination, and information
on the safety and effectiveness of COVID-19 vaccination. By
strongly recommending that people who are pregnant, who were
recently pregnant (including those who are lactating), who are try-
ing to become pregnant now, or who might become pregnant in
the future receive all recommended COVID-19 vaccines doses
through a variety of resources including healthcare providers,
pharmacists, and allied health professionals can help increase vac-
cination rates and protect women and their infants from the severe
effects from COVID-19. Finally, while these data highlight the
importance of provider recommendation in COVID-19 vaccination
uptake, additional strategies should be leveraged to make vaccina-
tion a standard of care; for example, improving reimbursement to
providers who practice motivational interviewing may help over-
come barriers to administration of vaccines or health systems
could consider offering vaccination at all medical encounters
including ensuring COVID-19 vaccine is readily available for
administration at all clinic visits, emergency departments, obstet-
rical triage units and at discharge following delivery [44–49].
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The findings in this study are subject to at least five limitations.
First, response rates were low (approximately 20%) but consistent
with other NIS surveys [16]. Bias in estimates might remain after
weighting for household nonresponse and the incomplete sample
frame (households with only landline or no telephone service were
excluded). Second, receipt of vaccination, pregnancy status, and
other characteristics were self-reported and subject to recall and
misclassification bias. Survey weights were further calibrated to
COVID-19 vaccine administration data1 to mitigate possible bias
from incomplete sample frame, nonresponse, and misclassification
of vaccination status. Third, the timing of vaccination was not
asked in the survey; therefore, we could not assess whether
COVID-19 vaccinations occurred before or during pregnancy or
the breastfeeding period. Fourth, attitudes might have changed
over time with changes in the Advisory Committee on Immuniza-
tion Practices vaccination recommendations or the emergence of
the highly transmissible SARS-CoV-2B.1.617.2 (Delta) and
B.1.1.529 (Omicron) variants [50]. Finally, the survey is cross-
sectional; thus, causal relationships cannot be inferred.

Given that COVID-19 vaccination is low among women of
reproductive age, especially pregnant women, dissemination of
information on the safety and effectiveness of vaccines to pregnant
women, those who are breastfeeding, and trying to become preg-
nant is critical. Additionally, messaging that is strong, clear, con-
cise, consistent that is delivered by a trusted source is essential.
As observed in this study, vaccination rates in pregnancy increased
by more than 20 percentage points from July 2021 to August 2021
when CDC strengthened its recommendations for pregnant people
to get vaccinated. This study demonstrates that the availability of
safety data and strong recommendations from both trusted
organizations and healthcare providers results in higher vaccina-
tion coverage in this population. Continued focus to improve
vaccination in this population as well as populations with lower
vaccination coverage such as those with lower household income,
without insurance, and of Black or Hispanic race and ethnicity is
critical, including ensuring the availability of vaccination in all
medical encounters.
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