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Abstract

Background: In January 2020, the United States (US) declared a public health emergency due to COVID-19. The
first COVID-19 vaccine was issued an emergency use authorization by the Food and Drug Administration in
December 2020. At this time, only select populations (e.g., high-risk, essential workers) were eligible for the
vaccine. By April 2021, vaccine eligibility was expanded to include all individuals 216 years old. Pregnant
persons could elect to be vaccinated if they were eligible for the vaccine; however, guidance recommending
vaccination during pregnancy was officially released in July 2021. Staying up to date with COVID-19
vaccinations during pregnancy can help prevent severe illness and complications. This study examined COVID-
19 vaccine-related experiences and behaviors among individuals who had a live birth in 2021.

Methods: Data from 25 US jurisdictions implementing the Pregnancy Risk Assessment Monitoring System
COVID-19 Vaccine Supplement were analyzed. Examined data included individuals with a live birth occurring
January-December 2021. This study examined COVID-19 vaccination during pregnancy, barriers to vaccination
among unvaccinated, and healthcare provider (HCP) COVID-19-related practices during prenatal care (talking
about the vaccine, recommending vaccination, offering the vaccine, or providing referral for vaccination).
Indicators were examined overall, and by select respondent demographic, health-related, and geographic
characteristics. SAS statistical software was used to calculate weighted prevalence estimates and 95%
Confidence Intervals (Cl), using nonoverlapping Cl’s to assess significant differences across groups within each
of the examined characteristics. Chi-squared tests were used to compare distributions (p<0.05, statistically
significant).

Results: Among 20,056 respondents with a live birth in 2021, 28.1% reported getting a COVID-19 vaccine
during pregnancy ranging from 16.9% in Wyoming to 52.0% in the District of Columbia. COVID-19 vaccination
was lowest among those with births between January-April 2021 (10.1%) and highest for those September-
December 2021 (45.2%). Compared to their counterparts, COVID-19 vaccination was lowest among individuals
that were non-Hispanic, Black respondents (16.1%); aged <20 (10.7%) and 20-24 (15.6%), had high school
education (15.1%) or less (15.9%); those with incomes <100% the Federal Poverty Level; had depression
during pregnancy (23.1%); those with <8 prenatal care visits; and those who had a home birth (5.1%). Among
those unvaccinated, the most reported barriers to vaccination were related to safety-related concerns
(75.0%), followed by concerns over vaccine efficacy and perceived risk (37.4%), vaccine access (16.3%), and
HCP-related barriers (7.0%). Other reasons were reported by 41.7%, including preferring to use other
preventive measures (31.6%); having an allergy or health condition preventing vaccination (2.0%); getting
vaccinated before pregnancy (1.9%); or other, not specified (10.7%). Overall, 73.8% reported having an HCP
talk with them about the COVID-19 vaccine, 58.3% were recommended the vaccine, 38.3% were offered the
vaccine, and 27.3% were referred somewhere else for vaccination. Most of the vaccinated respondents
reported having a HCP talk with them about the vaccine (94.0%) or recommend vaccination (87.7%) during
prenatal care.

Conclusion: COVID-19 vaccination during pregnancy was suboptimal among individuals with a live birth in 2021,
with safety-related concerns being the most commonly reported barrier to vaccination. Study findings show
that HCPs could play an important role in supporting vaccine uptake for newly developed or recommended
vaccinations during pregnancy. Continued messaging highlighting the safety and benefits of staying up to date
with recommended vaccinations before, during and after pregnancy may be warranted.
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Introduction

Outbreaks result from increases in the habitual number of cases of a certain disease or the emergence of a new
disease. When outbreaks span over several countries or regions worldwide or impact a large proportion of the overall
population, those outbreaks are called pandemics. Often, pandemics are caused by viruses that are easily transmissible
and against which individuals have little or no immunity. While there have been numerous pandemics throughout
history (e.g., plagues, cholera, or influenza), due to increases in globalization, the spread of diseases has become more
common. Some recent examples of novel viruses that caused outbreaks include viral influenza (e.g., Swine Influenza or
H1N11), Ebola,? and severe coronaviruses, including Middle East Respiratory Syndrome (MERS)3, Severe Acute
Respiratory Syndrome (SARS),*® Zika virus infection® and, recently, the 2019 Novel Coronavirus, commonly known as
COVID-19.7

Vaccinations have a long history in illness prevention globally, and are recognized as a cost-effective primary
preventive practice to help decrease disease®. Recently, countries that were close to eradicating certain vaccine-
preventable diseases have reported a resurgence in cases, mainly due to decreases in vaccination rates.’ A study
published in 2022 reported that there has been an overall increase in vaccine-preventable diseases globally. This report
highlights findings from the World Health Organization (WHO) showing that vaccine hesitancy and shortages in
resources are among the key factors that have led to the increase in cases. Since 2010, areas such as Latin America and
the Caribbean have shown an approximate 14% decrease in routine vaccinations leading to increased infections (e.g.,
diphtheria, hepatitis B, measles, meningitis, mumps, tetanus, tuberculosis, and yellow fever).®

The resurgence of eradicated diseases is often seen in low-income countries; however, cases have also been on the
rise in high-income countries, including the United States (US). Public health professionals in the US worry that diseases
such as polio or measles, which were eradicated in the US, will make a resurgence largely due to increases in
unvaccinated individuals.'® In 2019, the US saw the largest number of measles cases reported since 1994, with
approximately 700 individuals affected nationwide. For this outbreak, reports indicated that most cases were among
unvaccinated individuals.

Since the first successful vaccine in 1796,2 vaccines have been an accepted preventive measure implemented
worldwide, but have also often been met with scrutiny and debate.'>!* Now, even though vaccines are a regular part of
preventive care and recommended guidelines of care, they are increasingly met with hesitancy, mainly due to
misinformation, lack of trust from the public, and safety concerns.>*3 In 2019, the World Health Organization (WHO)
included vaccine hesitancy as one of the top ten threats to global health.?>*3

Even though vaccine hesitancy has historically been a challenge, recent events such as the COVID-19 pandemic
(hereafter referred to as the pandemic), have raised concerns due to further increases in vaccine hesitancy, vaccine

politicization, and changes in healthcare practices.'?3

COVID-19 PANDEMIC

COVID-19 was first detected in Wuhan, China, in December 2019, and quickly spread worldwide leading to a
global pandemic in early 2020. The symptoms of COVID-19 include fever or chills, cough, sore throat, shortness of breath
or difficulty breathing, and new loss of taste or smell. Even though most individuals recover, severe infections can lead
to hospitalization and death, particularly among individuals at increased risk. As of March 2023, the WHO reported over
750 million confirmed cases and over 6.8 million deaths worldwide. The highest number of cases have been reported in
the European (274 million) and the Western Pacific (201 million) regions, followed by the Americas (191 million), South-
East Asia (60 million), Eastern Mediterranean (23 million), and Africa (9 million).*



Aside from the risk associated with COVID-19, the pandemic also led to disruptions in routine immunizations
globally.? Worldwide, studies show that in 2020 the number of childhood vaccinations decreased, with over 23 million
children missing routine vaccination. Also, recent data on measles cases in Africa show a 400% increase in cases for
2022, in comparison with 2021.%1>16

Given the wide span of the pandemic and global impact, private and public entities collaborated to develop
COVID-19 vaccines, which were first made available to the public in December 2020. The WHO estimates that over 13.5
billion COVID-19 vaccine doses have been administered worldwide as of February 2024. In the US, there are currently
four COVID-19 vaccines available and approved by the Food and Drug Administration (FDA): Moderna, Pfizer-BioNTech,
Johnson & Johnson’s Janssen, and Novavax. According to USA Facts, approximately 81% of the nation April 2024
received at least one dose of a COVID-19 vaccine.”’

Vaccine Release & Approval

Official roll-out of the COVID-19 vaccine in the US began on December 14, 2020, following an emergency use
authorization (EUA) issued by the FDA on December 11, 2020, for the Pfizer-BioNTech vaccine. This vaccine was
approved for individuals 16 years of age and older, which was later amended to include individuals 12-15 years old (May
2021), children 5-11 years old (October 2021), and children 6 months or older (June 2022).1° On December 18, 2020, the
FDA also issued an EUA approving the Moderna COVID-19 Vaccine to be administered to individuals aged 18 years and
older which was later amended to include those 6 months and older (June 2022).%° Both of these vaccines were a two-
dose series. On February 27, 2021, the FDA issued an EUA approval for the Janssen COVID-19 vaccine, a one-dose option
for individuals 18 or older. By September 2021, HHS released directives approving booster doses.?° Additional doses for
select individuals were subsequently supported by the Centers for Disease Control and Prevention (CDC) in March
2022.%

Eligibility

During the early vaccine roll-out period, due to high demand and supply shortages, vaccines were primarily
available to individuals who were deemed essential workers, immunocompromised, or ages 65 years or older. In early
March 2021, school personnel (i.e., staff, teachers) and childcare workers were included in the group of eligible
individuals.?2 By mid-March 2021, the US Department of Health and Human Services (HHS) released an official statement
making the vaccines available to all Americans following the age requirements set forth by the FDA.? This statement
was further supported by the White House, which released an official statement recommending vaccination for all
individuals 16 years old or older in April 2022.%

Pregnancy was not listed as a contraindication for receiving COVID-19 vaccination in the initial
recommendations and interim recommendations for allocation stated that pregnant people who were part of a group
that was recommended to receive a COVID-19 vaccine (e.g., health care personnel or essential worker), may choose to
be vaccinated. In July 2021 the American College of Obstetricians and Gynecologists (ACOG) and Society for Maternal-
Fetal Medicine (SMFM) released official guidance recommending COVID- vaccination during pregnancy.? This
recommendation was further supported by an official CDC statement released in August 2021 stressing the importance
and safety of vaccination during pregnancy.?® At the time of this report, the official CDC guidance recommends that all
individuals 6 months of age and older be vaccinated for COVID-19, including individuals who are trying to become
pregnant, are currently pregnant, or are breastfeeding.?”’

Throughout the vaccine roll-out, the CDC released guidance to help provide the most updated information
regarding vaccination eligibility groups, contraindications, and other information pertaining to the vaccines based on
recommendations provided by the Advisory Committee on Immunization Practices (ACIP). This information could be
used by jurisdictions when developing their guidance for vaccine distribution. COVID-19 vaccine doses were made



available to all states and territorial jurisdictions, which were responsible for developing and implementing a distribution
plan within their communities, leading to variations in access and distribution across the country.

VACCINATIONS DURING PREGNANCY

Vaccines have helped decrease the risk of severe COVID-19,% especially among individuals at increased risk, such as
older adults, individuals with underlying medical conditions (e.g., diabetes, heart disease, chronic lung disease), and
those who are immunocompromised, including individuals who are pregnant. Those who are currently pregnant or were
recently pregnant are at increased risk of severe illness, hospital admission, and death.?*3 Severe illness from COVID-19
during pregnancy has been found to increase the risk of preterm birth, stillbirth, cesarean delivery, postpartum
hemorrhage, and developing hypertensive disorders during pregnancy.3%32 COVID-19 vaccination during pregnancy can
help prevent severe illness and complications associated with infection.

Preliminary findings from the V-safe pregnancy registry on COVID-19 vaccine safety have shown that the mRNA
COVID-19 vaccines are safe during pregnancy.® The CDC recommends that individuals who are pregnant stay up-to-date
with their COVID-19 vaccination and boosters to prevent severe illness and complications.?* Additionally, ACOG has
released guidance recommending that all individuals 6 months and older, including pregnant and lactating women,
should be vaccinated for COVID-19.3> ACOG has also provided guidance for healthcare providers caring for pregnant
women regarding the need to provide counseling during prenatal care on the importance of staying up-to-date on
COVID vaccination, addressing concerns, and continuing to offer vaccinations to unvaccinated patients throughout
pregnancy.®

Recommended Vaccinations During Pregnancy

For pregnant people, being up-to-date on vaccinations is important as exposure to certain viral infections when
pregnant can increase the risk of adverse infant outcomes. Pregnant women are also at higher risk of severe illness and
hospitalizations compared to their non-pregnant counterparts. For example, research has found that exposure to
measles (rubeola) during pregnancy?® increases the risk of miscarriage, preterm birth, and low birth weight.3’ Similarly,
rubella infection during pregnancy has been associated with miscarriage, stillbirth, and congenital rubella syndrome
(CRS) which may also lead to birth defects in the infant.3%4°

In the US, the CDC recommends that all pregnant people receive the tetanus-diphtheria-acellular pertussis (Tdap)
vaccine and that all persons who are or might be pregnant during the influenza season receive an inactivated influenza
vaccination.*! Also, ACIP has developed “Guidance for Vaccine Recommendations in Pregnant and Breastfeeding
Women,” describing recommended vaccinations during pregnancy.*? Currently, ACIP recommends that pregnant women
receive an influenza vaccine during influenza season, regardless of the timing in pregnancy.*® Other vaccinations may be
recommended depending on the patient’s risks and exposure. During the COVID-19 pandemic, the COVID-19 vaccine
was added to the list of recommended vaccinations, and more recently the Respiratory Syncytial Virus (RSV) vaccine was
added.* Even though many vaccinations have been found to be safe during pregnancy, other vaccines are not
recommended. Live virus vaccines (e.g., Measles, Mumps, and Rubella [MMR], Human papillomavirus [HPV], live
influenza [nasal influenza], and varicella vaccines) should not be administered during pregnancy as they may increase
the risk of adverse effects to the infant. However, the MMR vaccine, for example, is highly recommended before
pregnancy® as part of pre-conception care.

Due to the increased risk of adverse effects from vaccine-preventable illnesses to both mothers and babies,
vaccination during pregnancy has been an ongoing priority in the US. The Healthy People 2030 objectives include
vaccinating pregnant women for both the influenza and Tdap vaccines. The objectives for Tdap vaccination remain
under development given the lack of reliable baseline data on vaccination during pregnancy, but they are focused on

increasing “the proportion of pregnant women who receive 1 dose of the Tdap vaccine during pregnancy.”*®
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Study Objectives

Even though there are data available on COVID-19-related behaviors during pregnancy, studies that compare the
same indicator across the US are limited. Gaining a better understanding of vaccine-related behaviors during the COVID-
19 pandemic is particularly important as the decision to vaccinate is multifactorial,*” not only impacted by availability
and access but also by social factors intrinsically connected to social determinants of health impacting each individual.
To better understand perinatal behaviors and the most important factors associated with COVID-19 vaccination, we will
examine data from the Pregnancy Risk Assessment Monitoring System (PRAMS) COVID-19 Vaccine Supplement
implemented in 25 US jurisdictions during 2021.

PRAMS is a collaborative project between the CDC and state or territorial health departments focused on collecting
data on experiences and behaviors before, during, and shortly after pregnancy among individuals with live birth. PRAMS
uses standardized methodologies to collect self-reported data from individuals sampled from the list of birth certificates
available from the state or territory’s (jurisdictions) vital record agency using a multi-mode approach (self-administered
and interview). The survey includes a set of questions that is collected by participants (core) and questions selected by
each jurisdiction based on their specific needs and priorities regarding maternal and infant health. Historically, PRAMS
has also used supplemental surveys (i.e., questions added to the end of their ongoing survey) to collect data on
emerging topics of concern, which included COVID-19 vaccination in 2021. The data available from PRAMS is also linked
to information available from the birth certificate making it a uniquely rich data set for research examining maternal and
infant health. Lastly, since PRAMS is a population-based survey, it provides information that is representative of all the
births withing the participating jurisdictions.

The key objectives and study questions for this research are:

Objective 1. Examine COVID-19 vaccination coverage during pregnancy among individuals who had a live
birth in 2021.

Among individuals that had a live birth in 2021...

v Study Question 1a: What is the prevalence of COVID-19 vaccination (receipt of at least 1 dose) during
pregnancy?

v" Study Question 1b: Does COVID-19 vaccine coverage during pregnancy vary by maternal geographic,
demographic, socioeconomic, and/or health-related characteristics?

v" Study Question 1c: Are there variations between different time periods throughout the year in COVID-
19 vaccination coverage during pregnancy?

Objective 2. Assess factors associated with not receiving at least one dose of the COVID-19 vaccine during
pregnancy among individuals who had a live birth in 2021 that were not vaccinated for COVID-19 during
pregnancy.

Among individuals that had a live birth in 2021 that were not vaccinated for COVID-19 during pregnancy...

v' Study Question 2a: What are the most common reasons for not receiving a COVID-19 vaccine during
pregnancy?

v" Study Question 2b: Do reported reasons for not getting a COVID-19 vaccination during pregnancy vary
by maternal geographic, demographic, socioeconomic and/or health-related characteristics?

v" Study Question 2c: Do reasons for not getting a COVID-19 vaccine during pregnancy vary during
different time periods throughout the year?
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Objective 3. Assess healthcare provider practices related to COVID-19 vaccination provided during prenatal
care to individuals with a live birth during 2021.

Among individuals that had a live birth in 2021...

v' Study Question 3a: What is the prevalence of respondents reporting having a healthcare provider do
any of the following COVID-19 related practices during prenatal care: talking about the vaccine,
recommending vaccination, offering the vaccine, and referring somewhere to get vaccinated?

v" Study Question 3b: Are there variations in reported COVID-19 related healthcare provider practices by
maternal geographic, demographic, socioeconomic and health-related characteristics?

v" Study Question 3c: Does the prevalence of COVID-19 vaccination differ by whether a healthcare
provider did any of the following things during prenatal care: talked about the vaccine; recommended
the vaccine; offered to give them the vaccine; or referred the mother somewhere else for vaccination?

The findings from this analysis will contribute to the existing public health knowledge by examining population-
based surveillance data on COVID-19 vaccination to highlight opportunities to inform public health messaging on COVID-
19 vaccination adoption, safety, and effectiveness as well as policies and practices to support vaccine uptake during
pregnancy across the country. By examining behaviors and actions by geographic, demographic, and socioeconomic
factors, we can help identify communities that may be at increased risk of adverse outcomes that may benefit from
targeted public health efforts. Additionally, our study will allow us to examine healthcare provider practices to assess
whether current guidelines are being implemented appropriately and equitably. This will help identify the need for
additional efforts to help ensure healthcare provider counseling of patients and practices to address barriers and
support COVID-19 vaccination during pregnancy. Finally, the findings from this analysis, though specific to the COVID-19
pandemic experience during 2021, can help guide efforts both in and outside the context of future public health
emergencies to increase vaccine uptake in women before, during, and after pregnancy.

Literature Review

Historically, influenza and Tdap vaccination during pregnancy have been low*® and have often been challenged
by many of the same issues impacting vaccine uptake in the general population, such as access, and concerns over
safety.**° Low vaccine coverage during pregnancy has highlighted the need for additional approaches and strategies,
including targeted messaging focused on describing the safety, importance, and benefits for the mother and the infant.
For example, prior to 2009, less than 30%>* of individuals were getting vaccinated against influenza during pregnancy;
however, data from 2019 shows that this measure increased to over 60% in more recent years.>? These increases in
vaccine coverage have often been attributed to increased public health messaging, guidance and provider-support
materials that focus on highlighting the safety and effectiveness during pregnancy. Most of these practices stemmed
from targeted efforts implemented as a result of the HIN1 pandemic and have continued to be used as evidence-based
practice for vaccine promotion.*’

To understand the needs and direction for vaccination promotion efforts in the context of pregnant individuals,
we must first understand overall trends in vaccination, particularly as there are distinct differences in vaccination
coverage by patient demographic characteristics and experiences. For example, a study examining influenza vaccination
and uptake during pregnancy found significant racial and ethnic disparities. The article highlights that non-Hispanic,
Black women were 30% less likely to receive the influenza vaccine compared to non-Hispanic, White women during
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pregnancy.> Another study assessing influenza vaccination during pregnancy also found that women under the age of
25 and those who were covered by Medicaid insurance during pregnancy were less likely to get vaccinated for influenza
than their older and privately insured counterparts.>*

Similar disparities in vaccination have been observed for COVID-19. Data examining COVID-19 vaccination
coverage among insured individuals 16 years and older during the early months of vaccine roll out (December 2020-May
2021) showed that approximately 48% of individuals received at least one dose of the COVID-19 vaccine, while 38%
reported being fully vaccinated. Vaccination was lower among Non-Hispanic Black and Hispanic individuals when
compared to Non-Hispanic White individuals (41% for both groups vs. 55%).>®> Additionally, individuals with preexisting
medical conditions during this same time were more likely to report being vaccinated for COVID-19, compared to those
without pre-existing conditions, which may have been greatly influenced by availability and vaccine eligibility.

The trends in racial and ethnic disparities observed in early 2021 continued throughout 2022, with data from the
American Community Survey (ACS) for 36 states showing racial and ethnic disparities in overall vaccination and uptake
of boosters of the COVID-19 vaccine; with lower vaccination rates among Non-Hispanic Black individuals (59%)
compared to those identified as Asian (87%), Hispanic (67%) and Non-Hispanic White (64%) individuals.>®

When examining COVID-19 data specifically among women of reproductive age, data from the National
Immunization Survey (NIS) published in 2022 showed that 63% of women aged 18-49 were vaccinated for COVID-19 in
2021. Their findings also showed that vaccination was lower among pregnant respondents (45%), followed by those
trying to become pregnant (50%), and those who were breastfeeding (52%), compared to all other women (65%).°’
Among this sample, Non-Hispanic Black respondents who were pregnant were less likely to be vaccinated than Non-

Hispanic White respondents. These data further support findings of racial disparities in vaccination uptake.
BARRIERS TO VACCINATIONS

Even though there have been great strides in vaccine uptake during pregnancy, understanding the barriers is
important to help address gaps in vaccination coverage, especially among groups that can be disproportionally impacted
by a disease. The factors associated with a person’s willingness to be vaccinated can be diverse, complex, and fluid.
Decisions to vaccinate can be impacted by social, physical, emotional, societal, environmental, organizational, and
situational factors.%%8 These factors can also be perceived differently by patients and healthcare providers, as each
carries discrete responsibilities to support overall well-being and adoption of healthy behaviors, particularly during
pregnancy when these behaviors can have long-lasting impacts for both mothers and their infants.

Vaccine hesitancy, for example, has been recognized as one of the top ten threats to global health.'* Vaccine
hesitancy is defined as being reluctant, delaying, or refusing to be vaccinated against an infectious disease when
vaccination is accessible and available to that individual. Vaccine hesitancy can apply to an individual deciding on
vaccination for themselves or as the decision-maker for someone else (e.g., a parent being reluctant or refusing to
vaccinate their child). Studies have shown that vaccine hesitancy is specific to the context surrounding vaccination and is
specific to each vaccine.*

In 2015, the WHO’s Strategic Advisory Group of Experts on Immunization (SAGE)*® published an article defining
vaccine hesitancy and describing the influencing factors associated with vaccine-related behaviors (i.e., accepting,

).>° The article describes a Vaccine Hesitancy Determinants Matrix which is still used

delaying, or rejecting vaccinations
today. The model identifies three factors associated with vaccine hesitancy: 1) confidence — which focuses on trusting
the safety of the vaccine and those recommending/providing it; 2) complacency — associated with the perceived risk of

the illness or disease; and 3) convenience — which includes availability, access, and affordability.
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Even though the term has been well described in the literature, peer-reviewed data examining trends in vaccine
hesitancy are limited, and often focus on global perspectives.®® Furthermore, data specific to hesitancy in the US are
scarce, with few articles focusing on child immunizations and most examining COVID-19 vaccination.

One of the studies performed in the US examined the factors surrounding COVID-19 vaccination decision-making
among racial and ethnic minority communities in California.®® This study, which was conducted from November 2020-
January 2021, found that the process of decision-making for COVID-19 vaccination was multifactorial, with one of the
main concerns being inequitable access to vaccination, and confidence in getting the vaccine. The qualitative data
highlighted that most factors associated with individuals” decision-making were influenced by the availability of
conflicting information and fear, guided by the historical context for the populations, inequitable access or differential
treatment, and an overall lack of trust in those recommending and developing the vaccines.

Conflicting information and emotions regarding vaccination have also been examined in the context of social
media. A study published in 2021 examined tweets to assess the public sentiment regarding COVID-19 vaccination
during the initial months of vaccine roll-out (December 2020 through February 2021).5! The study found that most
tweets were centered around the topics of administering the vaccine and vaccine accessibility. When examining the
tweets by specific emotions, almost half (47%) were centered on negative emotions such as fear (38%), sadness (5%)
and anger (4%); while approximately 33% reflected positive emotions, such as joy (22%) and hopefulness (11%). The
study also highlighted that most negative emotions were associated with misinformation surrounding the vaccine.

Concerns over conflicting or available information related to COVID-19 vaccination have repeatedly been
presented in the context of misinformation, especially around social media, and are often presented as a barrier to
vaccine adoption. For example, a study assessing parental or guardian decisions on vaccinating their children showed
that “unclear, overwhelming, or incomplete public health messaging about COVID-19 policies and vaccines left many
parents feeling concerned about the safety, effectiveness, and overall benefit of the vaccine, which lead to hesitation

around vaccination.”*

Another important aspect of vaccine hesitancy surrounding the COVID-19 vaccine was regarding its
politicization. Given the global impact, social environment, and rise in misinformation during the pandemic, the illness
and its preventive measures were highly politicized.®? Political beliefs played an important role in vaccine uptake and
support. Several surveys assessing COVID-19 vaccination found that in the US Democrats were more likely to get
vaccinated than Republicans. The Kaiser Family Foundation COVID-19 Vaccine Monitor for October 2021 showed data
supporting differing partisan trends in vaccination, with approximately 90% of Democrats reported to be vaccinated for
COVID-19 versus 61% of Republicans.®® Interestingly, after the pandemic, similar trends of partisan vaccination have
followed other vaccinations, like influenza,®*® further highlighting some of the current challenges facing vaccination in
the post-pandemic environment.

Even though decisions to vaccinate are multifactorial, available data suggest that confidence, complacency, and
convenience, as presented by SAGE, continue to be the main categories influencing vaccine hesitation, especially in the
context of COVID-19. However, the SAGE model does not specifically consider other external and historical factors that
may be specifically impacting vaccination behaviors among certain groups. For example, the impacts of historical racism
against minority groups, historical context surrounding health or medical injustices, and the lack of data on safety for
specific populations due to poor inclusion in research.>®

Historically, women have been underrepresented in research, and even more so for pregnant women.® Calls
for action have been published highlighting limited data specifically on pregnant individuals and a need for this
population to be included more in research.t”®8 Limited data on pregnant individuals have been a concern, particularly
because they can be adversely impacted by emerging threats, and often receive limited or vague guidance on the
recommended behaviors.
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Similar circumstances were seen during the COVID-19 vaccination guidance. Even though data regarding the
safety of COVID-19 vaccination specifically during pregnancy have been increasing, data on safety were mainly centered

89-71 |nitial guidance on vaccination during pregnancy was ambiguous and

on findings among non-pregnant individuals.
included subjective recommendations based on patient-specific risks or left the decision up to the individual. Even
though pregnant people were never excluded from being vaccinated against COVID-19, the lack of data placed these
individuals (and the healthcare providers caring for them) in a unique decision-making position that could lead to

vaccine hesitancy due to a lack of clear information stating the risks and benefits.

Poor data among specific populations are challenging for both patients and healthcare providers as it limits the
ability to provide clear, concise messaging on recommendations and safety.®® Limitations in data have also impacted
clinical guidance during pregnancy, as low inclusion of pregnant women in research has led to limited data on dosing,
impact, and adverse impacts.®® Because there are limited data, guidance assuring safety often references studies with
convenience samples of pregnant individuals or small sample sizes. This further exacerbates concerns over the science
behind recommendations.

Efforts are ongoing to help address these gaps in data. Even though there are important ethical considerations
to consider when including pregnant women in research, in 2021, the Pregnancy Research Ethics for Vaccines,
Epidemics, and New Technologies (PREVENT) Working Group presented recommendations on how to best include
pregnant individuals in research including special considerations based on patient characteristics such as geography,
ethnicity, age, gestational age, and season.®"?

Another important factor to consider in vaccination is the historical context and the impacts of racism and
injustices adversely impacting minoritized communities. Events such as the Tuskegee study and forced sterilizations
have ongoing adverse impacts on minority communities in the US.”® The impacts of these events along with continuing
systemic racism have led to environmental, political, and socioeconomic circumstances that continue to hinder trust in
and outside of the healthcare system. A 2021 study examining the association between COVID-19 vaccine hesitancy and
trust found that individuals who did not trust their healthcare providers were more likely to report vaccine hesitancy or
refuse to get vaccinated. The study also highlighted that Black respondents had higher odds of being hesitant or refusing
to get vaccinated due to mistrust. Similar trends were observed among Hispanic respondents. However, when observing
trends among White respondents, they did not find a significant association between trust and vaccine hesitancy or
refusal.”

Aside from individual-specific circumstances and experiences that can impact vaccination, there are a number of
social and structural determinants of health, such as education, economic stability, social/community context,
neighborhood and built environment and healthcare access and quality, that are associated with access to vaccination.”
For example, a study examining the Social Determinants of Health and Vaccinations and child mental health found that
during the COVID-19 pandemic in the US children who lived in states with poor vaccination rates were more likely to
experience higher COVID-19 related stress, sadness, and worry than those in states with higher rates of vaccination.”®

Urbanicity has also been found to play a role in the uptake of COVID-19 vaccination. A study examining
vaccination rates in Tennessee showed that approximately 40% of the population were vaccinated, but most of those
individuals lived in urban areas.”” Among the individuals that were not vaccinated, vaccine hesitancy was most
commonly identified among those in rural areas, who account for approximately 70% of the state.”’ Similar findings
were seen among individuals in Oklahoma, where approximately 40% of individuals living in rural areas were hesitant to
get vaccinated for COVID-19.7

Economic stability is another important factor impacting healthcare and the adoption of healthy behaviors. In
the US, approximately one in 10 people live below the poverty level, with a higher prevalence of economic insecurity
observed among minority populations and those living in rural areas.” Individuals who suffer from economic insecurity
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are at increased risk of adverse outcomes due to barriers to accessing resources such as jobs, healthcare, and support
programs.®® Economic instability directly impacts the ability to access healthcare, not only due to cost of services or
insurance, but also due to a lack of support to address barriers such as transportation, taking leave or time off work,
housing, or having support to care for other family members such as children or the elderly.®

Additionally, the healthcare system plays an important role in the decision-making process and is an important
factor in accessing preventive care. Healthcare delivery system or organizational factors can influence influenza
vaccination coverage, such as access to services or care, resource availability (e.g., technology, personnel, treatment,
materials), organizational priorities, structure of healthcare practice, reimbursements, and community resources.>®
Another barrier associated with healthcare access is affordability, health insurance being an important factor in the
context of the US.

The Affordable Care Act (ACA), enacted in March 2010, established that all health insurance providers must
provide approved preventive health services without cost sharing, including screenings and select immunizations.8%-#
Findings on healthcare coverage among pregnant women show that over three-fourths of women with a live birth
between 2016 and 2020 had health insurance in the month before their pregnancy and most reported having insurance
during pregnancy for their prenatal care. Not having insurance in the month before pregnancy averaged 14% across the
four years and decreased to 3% in 2020 for not having health insurance during pregnancy.®® Even though these data
show that most individuals report having some type of health insurance coverage during pregnancy that should cover
preventive vaccination, uptake of the influenza vaccine remains sub-optimal.2* For the COVID-19 vaccine specifically,
financial barriers were addressed by making the vaccine available free of cost to all individuals.®

Social support within a community is another important factor that can influence adoption of healthy behaviors.
The literature shows that several public health strategies have been developed to help support reinforcing factors
associated with vaccination. For example, the Motivate, Vaccinate, and Activate Campaign is a community-based
initiative in California focused on increasing COVID-19 vaccination rates among predominately Latin communities. This
initiative supports peer-reinforcing factors, where community members are encouraged to share their vaccine
experiences and success stories further promoting vaccination among unvaccinated community members. This initiative
showed that 91% of participants recommend vaccination to their peers and allowed the administration of over 20,000
vaccines in 16 weeks.®

Religious or cultural exceptions are another important patient-specific factor that impacts vaccination uptake.
While true religious objections to vaccination are rare, religious exemptions have a long history in vaccination policies,
particularly for those recommended during childhood. Most (88%) US states allow religious exemptions for childhood
vaccinations. Parents or guardians are required to sign a bona fide objection indicating that the reasons for not receiving
required vaccinations are solely due to religious beliefs, not personal beliefs.®

Given the increase in religious exemptions, it has been questioned whether individuals are, in fact, making the
decision on a theological basis or using religious exemptions, which are more widely accepted, to act based on their
personal beliefs, which are more widely criticized. In comparison to religious exemptions, fewer states (36%) currently
allow personal belief exemptions. A study published in 2018 found that the number of non-medical exemptions for
childhood vaccinations has been increasing, particularly in metropolitan areas, where individuals are at increased risk.®’
Interestingly, data from 2023 showing the number of kindergartners with vaccine exemptions by state highlight that the
number of children with exemptions doubled from 2012 to 2022, and is highest among states in the northwest.®8 Also, a
report published by ASTHO in March 2023 highlights that at least 30% of states have introduced bills associated to the

allowability of non-medical exemptions to require immunizations for children.8?

In the context of the COVID-19 pandemic, findings from a survey completed by the Public Religion Research
Institute (PRRI) and the Interfaith Youth Core (IFYC) found that approximately 10% of Americans believe that COVID-19
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vaccination conflicts with their religious beliefs.®® Another analysis published in 2022 reported that 3.4% of healthcare
workers requested religious exemptions during the early implementation of the COVID-19 vaccine.’* However, research
on theological disapproval of the COVID-19 vaccine showed that most religions support the practice and that even if a
few oppose it, individuals within those religions may still support vaccination given the benefits.

The role healthcare providers play in influencing vaccination is another important factor to consider. Healthcare
provider attitudes, clinical experience, behaviors, and confidence in a vaccine can influence a patient’s behavior and
their overall decision to get vaccinated. Healthcare providers can also be instrumental in addressing misinformation and
vaccine hesitancy.?

Healthcare providers are widely encouraged to discuss and offer recommended vaccinations to their patients.
Healthcare provider counseling is positively associated with patient acceptance of recommended behaviors,’® meaning
that the more often healthcare providers discuss certain practices, the more likely patients will be to adopt them. For
example, a study published in 2019 examined the association between healthcare provider recommendations and
adolescents getting vaccinated for Human Papillomavirus Virus (HPV). The study found that individuals with healthcare
providers who recommended the vaccine were more likely to get vaccinated than those whose healthcare providers did
not recommend it, with 69% of individuals reporting providers recommending being vaccinated (compared to 35% for
those not recommended).®* Another study found similar findings among pregnant women, where data showed that
women who were recommended and offered the influenza vaccine during pregnancy were nearly five times as likely to
get vaccinated than their non-counseled counterparts.8

In this role, healthcare providers can help address some of the knowledge gaps that patients might have, and aid
in mitigating some of the factors that could be limiting patients’ acceptance of vaccines, particularly those associated
with vaccine hesitancy and misinformation. They can also play an important role in ensuring that information and
conversations with patients are culturally sensitive and tailored to a patient’s demographic needs.*® However, even
though these behaviors may be beneficial in facilitating vaccine uptake, there are also provider-level barriers to
implementing or addressing specific topics or concerns related to vaccines.

A qualitative study examining healthcare provider behaviors surrounding vaccine recommendations found that
many providers do not regularly discuss vaccinations with patients during health visits, and report the primary barriers
as time restraints, and prioritization of other health concerns or problems during visits.>® Another barrier reported was
healthcare providers’ concerns over being mindful and respectful of a patient’s autonomy over their care. Even though
healthcare providers are instructed to offer ongoing recommendations on healthy behaviors, they are often concerned
that these discussions might hinder the patient-provider relationship and negatively impact other needed care.

An additional study published in 2023 examined provider vaccination-related attitudes and practices when
caring for pregnant women. The researchers found that even though providers agreed on the importance of
vaccinations during pregnancy, healthcare providers often did not incorporate practices that help increase vaccinations
(e.g., providing on-site vaccination, or ongoing counseling for patients that are not vaccinated).® These findings
demonstrate gaps and opportunities to support healthcare providers caring for pregnant women in complying with
guidelines for care and the important role they play in the adoption of preventive practices.

Another study published in 2020 highlights evidence-based practices and strategies to help address barriers in
vaccination coverage, while still focusing on patient-centered care. These include home visiting programs, cost
reduction, convenient vaccination locations, and continuous engagement with healthcare providers.? Shared decision-
making has also been proposed as an approach for healthcare providers to ensure patients and providers work together
to determine the best care for the patient based on their healthcare needs, while ensuring that the care aligns with the
patient’s values and beliefs.?® The premise of shared decision-making focuses on enabling patients to be knowledgeable
about their own health, understand and recognize the need for decision-making, help them understand the benefits and
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risks of the decisions, provide information or resources needed, and allow room for patients and providers to
collaborate.®® Shared decision-making has also been found to help improve the likelihood that patients will adopt and
maintain the behaviors, and may directly support the reinforcing factors associated with adopting those behaviors.

GAPS IN LITERATURE

This literature review highlights that examining vaccination trends requires looking beyond healthcare-related
behaviors and assessing the contextual factors that may impact a person’s willingness to adopt a behavior, particularly
during pregnancy. Even though there is extensive literature highlighting factors and determinants of health that are
associated with the patient-provider dyad in adopting health behaviors, including vaccination during pregnancy, we
found that data often lacked context surrounding barriers or concerns that were specific to the time surrounding
pregnancy.

Even though some of the factors associated with non-vaccination include personal factors that influence the
decision-making process, specific attention needs to be placed on the far more complex decision that women face when
making healthcare-related decisions when they are pregnant. Particularly, because a woman’s decision to adopt the
behavior is also linked to the burden that her decision may have on the infant, and the social, emotional and health
implications her decision can have for not just herself, but also her family.

Methodology

Data Source

PRAMS collects data on experiences and behaviors before, during, and shortly after pregnancy among women
with a recent live birth in participating jurisdictions.*” Each jurisdiction participating in PRAMS samples women from the
list of live births using birth certificate records available through their vital records agency. PRAMS information is
typically collected 2-6 months after a live birth. Individuals are eligible to participate in PRAMS until 9 months
postpartum. Data collection in each participating jurisdiction has been approved by local and CDC Institutional Review
Boards (IRB).

PRAMS uses a multi-mode surveying approach offering respondents the opportunity to complete the survey by
mail, web or telephone.”” The web survey modality was first piloted during 2022 in five jurisdictions (Maryland, South
Carolina [SC], Puerto Rico [PR], Virginia, and Wyoming [WY]), therefor the data examined in the study was only collected
using mail and phone modalities. The PRAMS survey is available in two languages, English and Spanish; however, each
jurisdiction can opt out of offering Spanish surveys based on their need (e.g., low Hispanic populations) or limited
capacity to support Spanish-specific activities (e.g., not having Spanish-speaking personnel).

Jurisdictions participating in PRAMS can tailor their survey based on the state or territory’s specific needs and
priorities. The survey questions are divided into three categories: core, standard and site-specific questions. Core
guestions are those identified as high-priority items for maternal and child health and must be collected by all PRAMS
sites. Standard questions are topic-specific questions that jurisdictions can select to include from a list offered by CDC,
but are not collected by all jurisdictions. Core and standard questions are developed by CDC and provided to
jurisdictions. Lastly, site-specific questions are those developed at the jurisdiction-level to assess a specific area of
interest or emerging concern. All questions included in PRAMS surveys must be tested prior to implementation. Core
and standard questions undergo cognitive and field testing at the CDC-level; while site-specific questions undergo
cognitive testing at the jurisdiction level to ensure questions assess intended outcomes or behaviors and to ensure they
are well understood by the population.
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PRAMS has also been leveraged to collect data on areas of emerging concern using supplemental surveys.
Supplements are short, topic-specific surveys which are added at the end of the PRAMS survey for a limited time.
Historically, PRAMS has implemented surveys on H1N1 Influenza and seasonal influenza (2009), e-cigarette use (2015),
history of breast and ovarian cancer (2016-2020), Zika virus infection (2016-2017), Disaster and Emergency
Preparedness (2017), marijuana and prescription drug use (2019), disability (2018-2021), maternal COVID-19
experiences (2020), COVID-19 vaccine (2021), and social determinants of health (2022).%” For this analysis, we will use
data from the PRAMS core survey, the COVID-19 vaccine supplement, and birth certificates.

The COVID-19 Vaccine Supplement collected data on the experiences and behaviors associated with COVID-19
vaccination before, during and shortly after pregnancy. The questions included also assessed healthcare provider
practices related to COVID-19 vaccination, such as talking about, recommending, or offering the COVID-19 vaccine, or
referring patients somewhere else to get vaccinated. It also assessed whether individuals were vaccinated during or
after pregnancy. Among individuals reporting not getting vaccinated during pregnancy, a question collected information
on reasons or barriers to vaccination. Additional questions were included to assess trusted sources of information
regarding the COVID-19 vaccine and type of employment to assess risk of infection.

Historically, CDC has imposed a response rate threshold for PRAMS sites used to determine inclusion of the
site’s data in reports, publications, and to determine whether their data are made publicly available.®” For 2021, the CDC
PRAMS response rate threshold was 50%.%® Exceptions have been made for releasing data for supplements that collect
information on emerging topics; however, only birth certificate variables and information collected in the supplement
are released (i.e., data from the ongoing PRAMS survey is not released). For the COVID-19 Vaccine Supplement, sites
that did not meet the response rate threshold for 2021 (>50% participation) only had their supplement and birth
certificate data released.

Analysis

For this analysis, we conducted a cross-sectional analysis looking at PRAMS 2021 data from 20,056 respondents
with a live birth in 2021. A total of 25 jurisdictions that implemented the COVID-19 Vaccine Supplement were eligible for
inclusion in this analysis. A complete list of jurisdictions included in the analysis can be found in Appendix A. The
examined data included individuals that had a live birth from January 1, 2021 through December 31, 2021. Data were
collected starting in April 2021 and ending in June 2022. Across all examined jurisdictions, only three sites (SC, PR, and
WY) offered the web survey modality in addition to the mail and phone modes. From the 25 eligible jurisdictions being
examined, four (SC, New Hampshire [NH], lowa [IA], and Arizona [AZ]) did not meet the 2021 response rate threshold
(250%), only allowing us to examine data from the COVID-19 Vaccine Supplement and birth certificate variables for
these jurisdictions.

PRAMS data are weighted to account for survey design, noncoverage, and nonresponse, allowing the data to be
representative of all live births in each jurisdiction. We followed the data suppression rules recommended by CDC
PRAMS to ensure the analysis produced stable estimates. For this analysis, marginal totals for columns or rows were not
shown for fewer than 30 respondents. Marginal totals between 30 to 60 respondents were noted to be interpreted with
caution. Missing observations were excluded from analyses, and all instances where the percentage of missing values
equaled or exceeded 10% were noted.

SAS statistical software was used to conduct the quantitative analysis and account for PRAMS’ complex survey
design. We calculated weighted prevalence estimates and 95% Confidence Intervals (Cl), using nonoverlapping Cl’s to
assess significant differences across groups within each of the examined characteristics. Chi-squared tests were used to
compare distributions, with a p-value of less than 0.05 (p<0.05) being defined as statistically significant. Throughout the
analysis, select maternal characteristics including demographic, geographic, and socioeconomic factors, health
conditions, and healthcare-related behaviors were examined. Among the 22,849 PRAMS respondents from the 25
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jurisdictions, this analysis included 20,056 (90.5% weighted) individuals that completed the question on COVID-19
vaccination during pregnancy. Respondents not that didn’t complete the COVID-19 question were not included in this
study.

Geographic variables examined included jurisdiction (state or territory), urbanicity (urban and rural based on
maternal place of residency indicated in the birth certificate), and region. Categories available from the US Census
Bureau were used when assigning jurisdictions to one of the regional classifications, which included Midwest, Northeast,
Southeast, Southwest, and West.? Since the US Census Bureau only provides groupings for the 50 states and DC, an
additional grouping was included called Island Areas for Puerto Rico in accordance with the Census Bureau’s geographic
level categories.'® Regional classification for each jurisdiction can be found in Appendix A.

When examining geographic characteristics, a variable was created for political party based on the results of the
2020 presidential election.”” The two categories included in this variable were Democratic and Republican. Democratic
category included: Illinois (IL), New Jersey (NJ), Massachusetts (MA), New Hampshire (NH), Pennsylvania (PA), District of
Columbia (DC), Delaware (DE), Wisconsin (WI), Georgia (GA), Arizona (AZ), Washington (WA), and Oregon (OR). The
Republic party included: West Virginia (WV), Nebraska (NE), South Dakota (SD), North Dakota (ND), lowa (lA), Missouri
(MO), Tennessee (TN), South Carolina (SC), Oklahoma (OK), Utah (UT), Montana (MT) and Wyoming (WY). Puerto Rico
was categorized as Democratic based on local government election as presidential election data is not available for the
island as residents are not eligible to participate in the U.S. presidential general elections due to its status as an
unincorporated territory.

Demographic variables examined include age, race and ethnicity, and educational attainment. Maternal age is
obtained from the birth certificate and was categorized into the following groups: less than 20 years old (<20), 20-24, 25-
29, 30-34 and 35 or above (235). Maternal educational attainment data are obtained from the birth certificate and
provide 9 distinct classifications. For this analysis, the classifications for education were recategorized in the following
three categories: 1) less than high school education (including respondents categorized as having education of 11 grade
or less); 2) high school education (including those with 12 years of education); and 3) more than high school education
(including those with 13 years or more of education.

For this analysis we defined mutually exclusive racial and ethnic categories where all individuals identified as
Hispanic regardless of race were one category. Non-Hispanic individuals were categorized based on the racial category
available from the birth certificate. Racial categories included: American Indian/Alaska Native (Al/AN); Black, Non-
Hispanic; Hispanic; White, Non-Hispanic; Another Race; or Asian. Another Race combines mixed race, other non-white,
and Hawaiian/Pacific Islander. Asian combines other Asian, Chinese, Japanese, and Filipino.

Socioeconomic variables examined include health insurance at the time of pregnancy, Special Supplemental
Nutrition Program for Women, Infants, and Children (WIC) participation, and income. Health insurance data were
obtained from the PRAMS survey where respondents were asked “During your most recent pregnancy, what kind of
health insurance did you have for your prenatal care?” and were provided a list of options to select from. Respondents
could select more than one option, if applicable. Because jurisdictions can modify the responses to best accommodate
the resources available to pregnant individuals within their state or territory, the response options were recategorized
into four groups: private, public or Medicaid, other not specified health insurance, or none.

WIC participation was also used as a socioeconomic indicator given the income-related eligibility criteria for
participation in the program.® WIC participation was established using the dichotomous variable available from the
birth certificate indicating whether respondent participated in WIC during the pregnancy. Lastly, income was obtained
from the PRAMS survey where participants were asked “During the 12 months before your new baby was born, what
was your yearly total household income before taxes?” Respondents were instructed to include their own income, their
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husband’s or partner’s income, and any other income they may receive. Participants could select one option from a list
of responses.

We also examined self-reported income using the guidelines for Federal Poverty Level (FPL) for 2021. The income
was categorized into one of the following three groups: <100% of the FPL, 101%-200% of the FPL, or >200% the of FPL.
Respondents were categorized into these groups based on their responses to two items in the PRAMS survey. The first
was “During the 12 months before your new baby was born, what was your yearly total household income before taxes?”
and the second “During the 12 months before your new baby was born, how many people, including yourself, depended
on this income?”. Categorization of income was based on the US Federal Poverty Guidelines released by the US HHS,
which are traditionally used when determining financial eligibility for federal programs.1°? Based on the guidelines for
2021, the poverty level for a one-person household was set at $12,880.00 and increased $4,540 for each additional
person in the household.

Health condition variables examined were obtained from the PRAMS survey where respondents were asked about
health conditions during pregnancy. Responses to the question “During your most recent pregnancy, did you have any of
the following health conditions?” were examined. Participants selected No or Yes for each of the options provided. For
this analysis, we solely examined responses regarding the three health conditions that were collected by all jurisdictions,
which included gestational diabetes, high blood pressure (including pre-eclampsia or eclampsia), and depression.

We also examined the medical risk factor variable available from the birth certificate which consolidates the individual’s
risk based on having one or more of the following diagnoses: pre-pregnancy diabetes, gestational diabetes, pre-
pregnancy hypertension, gestational hypertension, previous preterm births, poor pregnancy outcome, and vaginal
bleeding. Individuals having any of the above conditions are categorized as having a medical risk factor. This variable is
coded as “Yes” if the patient had none of the above conditions reported, and “No” if one or more conditions were
reported. Any individuals with missing information are categorized as “Unknown.”

Lastly, healthcare-related behavior variables available from the PRAMS survey were examined, including coverage
of other recommended vaccinations during pregnancy (e.g., Influenza), and prenatal care attendance. To assess
coverage of influenza vaccination during pregnancy, responses to the question “During the 12 months before the
delivery of your new baby, did you get a influenza shot?” were examined. Respondents could select one of the following
options: No; Yes, before my pregnancy, or Yes, during my pregnancy.

Prenatal care attendance was assessed by examining responses to the question “How many weeks or months
pregnant were you when you had your first visit for prenatal care?” Participants were able to provide the number of
weeks or months. Respondents that did not have prenatal care could select an option for “I did not go for prenatal
care.” We created a dichotomous variable for any prenatal care with those selecting “I did not go for prenatal care”
being categorized as No, and those providing a response for first prenatal care visit being categorized as Yes. We also
examined the number of prenatal care appointments attended, which was available from the birth certificate.

Use of fertility treatment for the pregnancy being assessed was also examined as a health-related characteristic
given that those using assisted reproductive technology (ART) report higher concerns associated with miscarriages and
stress during pregnancy compared to those not using ART.1% This is valuable given the increased misinformation and
concerns related to COVID-19 vaccines impact on fertility and increased miscarriges.’®* Additionally, individuals receiving
fertility treatment are more likely to have increased contact with healthcare providers and the healthcare system which
can have an impact on the outcome of interest. This dichotomous variable is available from the "Risk factors in this
pregnancy" section of the US standard birth certificate. This variable is coded as Yes if infertility treatment was reported,
or No, for no treatment. Any individual with missing information is categorized as “Unknown.”
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Objective 1. Examine COVID-19 vaccination coverage during pregnancy among individuals who had a live birth in 2021.

To assess the prevalence of self-reported COVID-19 vaccination during pregnancy, responses to the question “During
your most recent pregnancy, did you get at least one shot or dose of a COVID-19 vaccine?” were examined. Respondents
could select Yes, if they were vaccinated or No, if they were not. The prevalence of COVID-19 vaccination during
pregnancy was examined overall and by the select maternal characteristics described above. We also examined
variations in COVID-19 vaccination coverage during pregnancy throughout the year by calculating the prevalence of
COVID-19 vaccination by infant birth month. Variations in vaccination were examined by maternal demographic; health-
related; geographic and political characteristics.

Objective 2. Assess factors associated with not receiving at least one dose of the COVID-19 vaccine during pregnancy
among individuals who had a live birth in 2021 that were not vaccinated for COVID-19 during pregnancy.

To examine factors associated with not receiving at least one dose of the COVID-19 vaccine during pregnancy
among non-vaccinated individuals, responses to the question “What were your reasons for not getting a COVID-19
vaccine during your most recent pregnancy?” were examined. Respondents were provided a “check all that apply” list of
18 options to select from, and an alternative for “Other reason,” which allowed participants to provide a write-in
response. Reasons for not getting vaccinated were examined overall.

Due to the extensive list of reasons for not getting vaccinated (18 options) response options were assessed to
identify common themes. Separate themes were developed if two or more response options qualified under the same
theme. Answer choices that did not share a common theme were grouped together into other reasons. A total of five
themes were identified: 1) Safety-related reasons; 2) Reasons related to vaccine efficacy and perceived risk; 3) Access-
related reasons; 4) Healthcare provider-related reason; and 5) Other reasons. These recategorized reasons were
examined overall and by select maternal characteristics described above. Definitions of how response options were
recategorized into the five themes is described below.

1. Safety-related reasons included: concerned about possible side effects of vaccine for the baby, concerned

about possible side effects of vaccine for the mom, did not have enough information about vaccine to feel
comfortable getting it, and concerned vaccine was developed too fast.

2. Reasons related to vaccine efficacy and perceived risk included: did not think vaccine protected against
COVID-19, already had COVID-19, did not think vaccines were beneficial, did not think COVID-19 was a
serious illness, and did not think they were at risk for infection.

3. Access-related reasons included: not in group that could get vaccine, vaccine not available or ran out in

area, couldn’t get appointment or was placed on waiting list, and did not have transportation to get to
vaccination site.
4. Healthcare provider-related reasons included: my doctor or healthcare provider told me not to get the

vaccine, and the staff at the vaccination site did not want to give me the vaccine because | was pregnant.
5. Other reasons included: Preferred using masks and other precautions, couldn’t get it due to allergy/health
condition, got vaccine before pregnancy, and other.

Qualitative Analysis Examining Other Reported Barriers to Vaccination

To gain a better understanding of the barriers to COVID-19 vaccination in the specific context surrounding the
initial year of vaccine rollout during 2021, qualitative analysis was conducted to examine the write in responses provided
to the “Other reason, Please tell us:” option when individuals were asked “What were your reasons for not getting a
COVID-19 vaccine during your most recent pregnancy?” A thematic analysis approach was used to manually examine the
1,491 text responses provided by individuals that reported not getting a COVID-19 vaccine during pregnancy.
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Thematic analysis was used as it allows the opportunity to examine and identify emerging patterns across
respondent concerns, experiences, behaviors and thinking®® regarding COVID-19 vaccination during pregnancy.
Additionally, this approach provides the opportunity to obtain further context to self-reported barriers to vaccination by
allowing us to quantify, analyze and report findings while still maintaining flexibility throughout the text review process®®
as barriers to vaccination and potential themes were unknown prior to the analysis. Lastly, thematic analysis is valuable
in the context of this analysis as it allows researchers to examine themes across all responses without necessarily being
restricted to provide values based on the frequency or times that theme was repeated, but rather how that theme is
related to the study question.?® This is particularly important in the context of COVID-19 vaccination, as we are
examining adoption of a newly developed vaccine during a specific period (e.g., initial year of vaccine roll out) with
specific factors that may influence vaccine coverage (e.g., vaccine eligibility, changes in guidelines, and politization of
public health guidelines); and some identified themes, even if less frequent, can play an important role in providing
context over other themes that may be more commonly reported. Examining all themes, regardless of frequency, can
provide the opportunity to examine concerns that can be beneficial for the public health implications and
recommendations of this analysis.

Thematic analysis is centered in assigning a theme to each of the data points (text responses). Themes are
concise and short statements that provide the overall meaning or intention of the text. The themes examined were
established simultaneous to the manual text review, and each response was coded based on the theme it was assigned.
Since themes have to accurately represent the entire data or text, one data point (or response) could be assigned more
than one theme. Multiple themes could be assigned for one data point if the text mentioned multiple reasons for not
getting vaccinated that fell under different themes. Sub-themes were established to further specify the context of the
data point. Thematic analysis was completed using Microsoft Excel.

The steps taken in this qualitative thematic analysis are described below:

1. Preparing and Cleaning the Data — throughout this process researchers were familiarizing with the data,
Spanish text was translated to English, and any grammatical errors were corrected.

2. Generating Initial Themes — a standard list of themes was selected based on the findings from the

guantitative data examining barriers. These included: Access-related, Healthcare Provider-Related, Safety-
Related, Vaccine Efficacy or Perceived Risk, or Other. A code book was generated to define each theme and
provide specific criteria regarding when each data point should or should not be assigned to the themes. The
code book can be found in Appendix B.

3. Defining Themes & Generation Subthemes — After data points were assigned themes, sub-themes were
identified to help provide context and further categorize the data. Subthemes are definitions used to refine
the content provided in the text to highlight the unique intention of the text. The code book was further

revised to define each sub-theme.
4. Analysis & Reports — After all data were assigned themes and subthemes, inter-rater reliability was
conducted. Final themes and sub-themes were assessed using descriptive analysis.

Once the primary rater (reviewer) completed all the coding for the comments, inter-rater reliability was
performed to assess consistency across how themes and sub-themes were assigned. Inter-reliability consisted of
randomly selecting a subset of comments for a second rater to recode. Throughout this process the second rater used
the developed codebook, which included the inclusion and exclusion criteria for each theme and sub-theme, to code
each of the selected comments. The second rater was blinded to how the primary rater categorized each comment.
After the second rater completed their assignments, all the themes and sub-themes were cross-referenced to ensure
they matched. Any comment that was coded differently by the raters was discussed to reach a consensus on the
assignments. For this analysis, 223 randomly selected data points were reviewed, representing approximately 15% of all
examined responses. A percentage agreement of 80% or greater was acceptable for this study.*®
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Objective 3. Assess healthcare provider practices related to COVID-19 vaccination provided during prenatal care to
individuals with a live birth during 2021.

To assess healthcare provider practices related to COVID-19 vaccination, responses to the question “During your
most recent pregnancy, did a doctor, nurse, or other health care worker do any of the following things?” were examined.
Respondents were offered four distinct statements regarding healthcare provider actions and they could select Yes or
No for each one. The four statements in the question included: a) Talked with me about the COVID-19 vaccine, b)
Recommended that | get the COVID-19 vaccine, c) Offered to give me the COVID-19 vaccine, and d) Referred me to
another place to get the COVID-19 vaccine. Weighted prevalences and 95% Cl were examined for each practice overall,
by maternal characteristics described above, and COVID-19 vaccination status during pregnancy.

Results

COVID-19 Vaccination Coverage During Pregnancy

Our study examined data from 20,056 respondents with a live birth between January 1, 2021 and December 31,
2021, across 25 US jurisdictions. Overall, 28.1% (N=6,135) of respondents self-reported receiving one or more COVID-19
vaccines during pregnancy (Table 1). COVID-19 vaccine coverage varied by month of birth (p<0.001) (Table 2) The
prevalence of COVID-19 vaccination was lowest among those that gave birth in January through April 2021 (10.1%, 95%
Cl1 8.9-11.2), compared to those with births in May 2021 through August 2021 (26.3%, 95% Cl 24.7-27.8) and was highest
among those with births in September through December 2021(45.2%, 95% Cl 43.4-46.9) (Table 2).

Maternal Demographic Differences

COVID-19 vaccination during pregnancy varied by maternal age; race and ethnicity; education; health insurance
during pregnancy; WIC participation; and income (p<0.0001). When examining COVID-19 vaccine coverage by maternal
age, a lower prevalence was observed among individuals who were 24 years old or younger (220: 10.7%, 95% Cl 7.3-
14.2; and 20-24: 15.6%, 95% Cl 13.6-17.5) compared to those who were 25-29 (21.2%, 95% Cl 19.6-22.8), 30-34 (34.9%,
95% Cl 33.2-36.6), with the highest prevalence observed among those who were 35 years or older (40.3%, 95% Cl 38.1-
42.5) (Table 1).

When examining COVID-19 vaccination by race and ethnicity, the lowest prevalence was observed among those
who were Non-Hispanic, Black (16.1%, 95% Cl 13.7-18.5). COVID-19 vaccine coverage for other racial and ethnic groups
were 25.3% (95% Cl 23.4-27.2) for Hispanics; 25.9% (95% Cl 21.1-30.7) for those of another race; and 30.0% (95% ClI
28.8-31.3) for those who were non-Hispanic, White. The highest prevalence was observed among respondents who
identified as Asian ethnicity (49.7%, 95% Cl 45.6-53.8) (Table 1).

When examining COVID-19 vaccination by maternal education, findings showed a higher proportion of those
who had more than a high school education reported getting at least one COVID-19 vaccine during pregnancy (34.7%,
95% Cl 33.5-35.9) compared to those with less than high school (15.9%, 95% Cl 13.4-18.4) or high school education
(15.1%, 95% Cl 13.6-16.7) (Table 1).

When examining vaccination coverage by household income, findings showed that COVID-19 vaccination was
lowest among respondents reporting incomes that were at or below 100% of the Federal Poverty Level (FPL) (15.5%,
95% Cl 13.9-17.2) compared to those with incomes between 101%-200% FPL (20.2%, 95% Cl 18.1-22.3) and or above
200% FPL (40.3%, 95% Cl 38.-41.8) (Table 1). When examining vaccination by WIC participation, lower vaccination
coverage was observed among those participating in WIC compared to those who did not (19.0% [95% Cl 17.5-20.5] and
31.5% [95% Cl 30.4-32.7], respectively) (Table 1). Lastly, COVID-19 vaccination coverage also varied by type of health
insurance during pregnancy, with the highest prevalence seen among those privately insured (36.8%, 95% Cl 35.4-38.2)
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compared to those with other types or who were uninsured (Other: 18.9%, 95% Cl 10.8-26.9; Public/Medicaid: 15.8%,
95% Cl 14.4-17.2; or None: 13.1%, 95%: 7.5-18.7) (Table 1).

Maternal Health-Related Differences

When examining COVID-19 vaccination coverage by health conditions during pregnancy, significant differences
(p<0.0001) were observed based on self-reported depression with lower vaccination seen among those reporting having
depression (23.1%, 95% Cl 20.8-25.4) during pregnancy compared to those without (29.7%, 95% Cl 28.6-30.8) (Table 3).
No significant differences were observed by gestational diabetes, high blood pressure, or having other medical risk
factors (p>0.05) (Table 3).

COVID-19 vaccination coverage was also examined by healthcare-related practices resulting in contact with the
healthcare system with vaccination varying by number of prenatal care visits attended, flu vaccination, fertility
treatments and place of birth (p<0.0001) (Table 3). When examining prenatal care attendance, results showed that
COVID-19 vaccination coverage was lower among those with eight or less prenatal care visits (21.5%, 95% Cl 19.5-23.6)
compared to respondents that had nine visits or more (9 -11 visits: 28.9%, 95% Cl 27.3-30.5 and 12 or more visits: 29.9%,
95% Cl 28.5-31.2) (Table 3). Vaccination was also highest for individuals that had fertility treatment for the examined
pregnancy (46.9%, 95% Cl 40.8-52.9) compared to those who did not have fertility treatment (27.6%, 95% Cl 26.7-28.6)
(Table 3).

COVID-19 vaccination coverage was also examined relative to receiving a Flu vaccination sometime in the 12
months before delivery. Findings showed that COVID-19 vaccination coverage during pregnancy was higher among those
who were also vaccinated for flu during pregnancy (58.2%, 95% Cl 56.2-60.2) compared to those who received their Flu
vaccine before pregnancy (19.5%, 95% Cl 18.0-21.1) or did not get the Flu vaccine in the 12 months before their baby’s
birth (22.3%, 95% Cl 20.5-24.0) (Table 3). Lastly, COVID-19 vaccination was lower among individuals that had home
births (5.1%) compared to those who did not (hospital: 28.5%, 95 % Cl 27.6-29.4 or birthing center: 22.2%, 95% Cl 11.1-
33.3) (Table 3).

Geographic & Political Differences

When examining COVID-19 vaccination by geographic and political characteristics, variations were observed for
region; urbanicity; states (p<0.0001) and political party (p=0.0009) (Table 4 and 5).

Across all examined jurisdictions, COVID-19 vaccination during pregnancy ranged from 16.9% in Wyoming to
52.0% in the District of Columbia. When examining vaccination by region, across all the seven states included in the
Midwest, the vaccine coverage ranged from 24.3% in Missouri to 30.0% in Nebraska. Among those in the Northeast
region, coverage ranged from 25.0% in New Jersey to 42.9% in Massachusetts. For Southeast states, prevalences ranged
from 18.2% in Georgia to 52.0% in the District of Columbia. The Southwest region included two states, Arizona with a
prevalence of 23.9% and Oklahoma with 30.0%. Among western states, coverage ranged from 16.9% in Wyoming to
46.4% in Washington. Only one jurisdiction was included in the Island Areas, Puerto Rico, with a 39.4% reporting COVID-
19 vaccination during pregnancy.

Across all examined jurisdictions, 84.5% of respondents resided in urban areas (data not shown). Three states
(DC, DE, and NJ) were solely categorized as urban, and four states (AZ, MA, PA, and WA) had over 90% of their
respondents categorized as residing in urban areas (95.1%, 98.1%, 89.2%, and 92.0%, respectively) (data not shown).
When examining vaccination coverage by maternal urbanicity, the findings showed a lower proportion of individuals
that lived in rural areas received a COVID-19 vaccine during pregnancy compared to those residing in urban areas (16.4%
[95% Cl 14.5-18.3] vs. 30.1% [95% Cl 29.0-31.2], respectively) (Table 4).

When examining vaccination coverage by state political party voting history based on the 2020 presidential
election, it was found that the overall COVID-19 vaccination coverage during pregnancy throughout 2021 was lower
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among jurisdictions where the Republican presidential candidate won in the 2020 elections compared to those where
the Democratic presidential candidate won (25.9% [95% Cl 24.4-27.4] vs. 29.2% [95% CI 28.0-30.3]) (Table 4).

Barriers to Vaccination

Overall, 71.9% (N=13,921) of respondents with a live birth throughout 2021 did not get a COVID-19 vaccine
during pregnancy (Table 13). When examining the reasons for not getting vaccinated (barriers to vaccination), data
showed that 75.0% (95% Cl 73.9-76.1) of unvaccinated respondents reported not doing so due to safety-related reasons
or concerns, 37.4% (95% Cl 36.2-38.6) indicated having reasons related to vaccine efficacy and perceived risk, 16.3%
(95% Cl 15.4-17.2) selected reasons related to vaccine access; and 7.0% (95% Cl 6.4-7.6) had reasons related to
healthcare providers (Table 6). Approximately, 41.7% (95% Cl 40.5-42.9) had other reasons which included those that
did not fall in the previously described groups. The following sections discuss the specific barriers to vaccination for each
of the groups (Table 6).

Safety-Related Reasons

Safety-related reasons for not getting the COVID-19 vaccine during pregnancy ranged from 38.5% in Washington
to 90.0% in Oklahoma (Table 10). The options included in safety-related reasons included those that reported being
concerned about the possible side effects of the vaccine for the baby (66.3%, 95% Cl 65.1-67.5); those who were
concerned about the possible side effects of the vaccine for the mom (53.7%, 95% Cl:52.-54.9); not having enough
information about the vaccine to feel comfortable getting it (42.6%, 95% Cl: 41.4-43.8); and being concerned that the
vaccine was developed too fast (41.7%, 95% Cl: 40.5-42.9) (Table 7).

The prevalence of reporting safety-related reasons for not getting vaccinated was statistically different across
the following categories: maternal age, race, and ethnicity, education, month of birth, flu vaccination before delivery,
jurisdiction, Democratic or Republican voting status, geographic region, urbanicity, getting the flu vaccine during
pregnancy, and number of prenatal care visits (p<0.05) (Tables 6, 8, and 9). Rates of reporting safety-related reasons
were higher among those that had a high school education (75.8% [95% Cl 73.6-78.0]) or more (76.0% [95% C| 74.7-
77.3]) versus those with less than high school (69.1% [95% Cl 65.4-72.7]); those that did not get the flu vaccine (77.5%
[95% Cl 75.8-79.2]) or received it before pregnancy (76.8% [95% Cl 73.2-80.3]) versus those who were vaccinated for flu
during pregnancy (68.6% [95% Cl 66.7-70.5]); those with 9 or more prenatal care visits (9-10: 76.3% [95% C| 74.5-78.1] or
>12:76.7% [95% CI 75.1-78.3]) versus those with 8 or less (69.5% [95% Cl 66.7-72.2]); those who gave birth in a birthing
center (88.3% [95% Cl 80-96.7]) versus those with births in a hospital (75.0% [95% Cl 73.9-76.1]) or residence (71.1%
[95% Cl 62.5-79.7]); and those residing in states with a Republican voting status (80.7% [95% Cl 79.1-82.3]) versus those
in Democratic states (72.3% [95% Cl| 70.9-73.7]) (Tables 6, 8, and 9).

When examining prevalence variation across the year, a lower proportion (64.3%) of individuals who were not
vaccinated that gave birth in January through April reported safety-related reasons for not getting vaccinated than those
with a birth occurring later in the year (May-August: 82.3%; September-December: 80.6%). Increases were seen from
January (51.9%) through May (81.0%), with a slight decrease in June (77.7%) and increasing again in July (85.5%). From
August through December the prevalence of reporting safety-related reasons declined from 85.1% to 77.8%,
respectively. (Figure 3)

Reasons Related to Vaccine Efficacy and Perceived Risk

Reason related to vaccine efficacy and perceived risk ranged from 20.3% in the District of Columbia to 58.2% in
Oklahoma (Table 10). Specific reasons within this group included already having had COVID-19 (16%); respondents not
thinking the vaccine would protect against COVID-19 (20.6%); not thinking COVID-19 was a serious illness (7.0%);
respondents thinking they were not at risk for infection (6.4%); and not thinking vaccines were beneficial (8.4%) (Table
7).
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The prevalence of respondents reporting reasons related to vaccine efficacy and perceived risk was statistically
different across the following categories: maternal age, race and ethnicity, education, insurance during pregnancy, WIC
participation, income, flu vaccination before delivery, month of birth, state or territory, political party based on 2020
presidential elections, geographic region, and urbanicity (p<0.05) (Tables 6, 8, and 9).

When examining differences by race and ethnic categories, reasons related to vaccine efficacy and perceived
risk were lower among those who were of Asian ethnicity (18.8% [95% ClI 14.5-23.1]) versus individuals of other races
and ethnicities examined (White, Non-Hispanic: 40.0% [95% Cl 38.4-41.6]; Black, Non-Hispanic: 36.7% [95% Cl 33.2-
40.2]; Hispanic: 33.1% [95% Cl 30.7-35.5]; American Indian or Alaska Native: 52.1% [95% Cl 43.4-60.8] ; and Another
Race: 39.4% [95% Cl 32.8-45.9]) (Table 6).

Reasons related to vaccine efficacy and perceived risk were higher among those <29 years old (<20: 47.5% [95%
Cl41.1-53.8]; 20-24: 46.8% [95% Cl 43.7-49.8]; and 25-29: 40.1% [95% CI 37.9-42.4]) versus 230 (30-34: 32.3% [95% CI
30.2-34.3]; and 235: 28.3% [95% Cl 25.8-30.9]); those with high school (42.1% [95% Cl 39.6-44.6]) or less (44.3% [95% ClI
40.4-48.1]) versus those with more than high school education (33.9% [95% Cl 32.5-35.4]); those with public (Medicaid)
health insurance (40.3% [95% Cl 38.1-42.5]) or those that were uninsured ( 45.6% [95% Cl 37.2-54.1]) versus those with
private (32.1% [95% Cl 30.4-33.8]) or other (26.1% [95% ClI 15.3-36.9]) type of health insurance; those that participated
in WIC (41.3% [95% Cl 39.1-43.6]) versus does that did not (35.7% [95% Cl 34.2-37.1]); and those with incomes <200%
the FPL (< 100% FPL: 41.3% [95% Cl 38.7-43.9] ; and 101%-200% FPL: 42.1% [95% Cl 39.2-45.0]) versus those with
incomes > 200% the FPL (29.7% [95% Cl 27.8-31.5]) (Table 6).

Reasons related to vaccine efficacy and perceived risk was higher among those reporting depression during
pregnancy (44.0% [95% Cl 40.7-47.2]) versus those that did not (34.3% [95% Cl 32.9-35.8]); those that didn’t get a flu
vaccine (45.3% [95% Cl 43.3-47.2]) versus those that did receive it either before (29.9% [95% Cl 26.1-33.6]) or during
pregnancy (25.2% [95% Cl 23.4-27]); those who had fertility treatment (37.6% [95% Cl 36.4-38.8]) versus those that did
not have fertility treatment for the examined pregnancy (26.1% [95% ClI 19.3-33]); and those giving birth in a birthing
center (62.3% [47.9-76.6]) or residence (63.1% [95% ClI 53.9-72.3]) versus those with births that occurred in a hospital
(36.7% [95% Cl 35.5-37.9]) (Table 8).

When examining geographic or political differences, reasons related to vaccine efficacy and perceived risk were
higher among individuals residing in states with a Republican voting status (46.5% [95% Cl 44.5-48.6]) versus those in
Democratic states (33.2% [95% Cl 31.7-34.7]); and individuals residing in rural (45.1% [95% Cl 42.5-47.6]) areas versus
those in urban areas (34.9% [95% Cl 33-36.8]) (Table 9).

When examining changes in prevalence across the year, a lower proportion (28.2%) of individuals who were not
vaccinated that gave birth in January through April reported not getting vaccinated due to reasons related to vaccine
efficacy and perceived risks than those with a birth occurring later in the year (May-August: 38.5%; September-
December: 49.4%). Increases were seen from January (24.8%) through November (54.7%), with a slight decrease in
December (49.6%). (Figure 3)

Access-Related Reasons

Access-related reasons ranged from 0.7% in Washington to 28.8% in Puerto Rico (Table 10). Reasons included in
this grouping were not being in a group that could get vaccinated (11.6%), the vaccine not being available or running out
in their area (6.7%), not being able to get an appointment or being placed on a waiting list (1.8%), and not having
transportation to get to a vaccination site (0.9%) (Table 7).

The prevalence of reporting access-related barriers was statistically different across the following categories:
maternal age, race and ethnicity, education, insurance during pregnancy, flu vaccination before delivery, month of birth,
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state or territory, geographic region, and urbanicity (p<0.05) (Tables 6, 8, and 9). The prevalence of access-related
reasons was higher for those receiving a flu vaccine during pregnancy (23.5% [95% Cl 21.7-25.3]) versus those that
received it before pregnancy (12.5% [95% Cl 9.6-15.3]) or did not receive it (11.1% [95% Cl 9.9-12.3]); those that gave
birth in a hospital (16.5% [95% Cl 15.6-17.4]) versus those who gave birth elsewhere (residence: 9.8% [95% Cl 3.6-15.9]
or birthing center: 7.3% [95% Cl 0-15.3]); and those residing in the Island Areas (28.8% [95% Cl 24.5-33]) versus other
regions (Midwest: 16.6% [95% Cl 15.0-18.3]; Northeast: 18.4% [95% Cl 16.4-20.4]; Southeast: 15.3% [95% Cl 13.1-17.5];
Southwest: 16.0% [95% Cl 13.2-18.8]; and West: 12.7% [95% CI 11.5-14]). (Tables 6, 8, and 9).

When examining differences in prevalence across the year, a higher proportion (33.3%) of individuals giving
birth in January through April reported access-related reasons than those giving birth in the mid (May-August) or later
(September-December) part of the year (7.9% and 2.8%, respectively). Access-related reasons remained relatively stable
from September (3.4%) through December (2.6%) (Figure 3).

Healthcare Provider-Related Reasons

Healthcare provider-related reasons ranged from 2.5 in Washington to 12.8% in Puerto Rico (Table 10).
Healthcare provider-related barriers included having a doctor or healthcare provider telling them not to get the vaccine
(5.2%) and staff at the vaccination site not wanting to vaccinate them because they were pregnant (2.5%) (Table 7).

The prevalence of reporting healthcare provider-related barriers to vaccination was statistically significant
across the following categories: race and ethnicity, flu vaccination before delivery, month of birth, state or territory, and
geographic region (p<0.05) (Tables 6, 8, and 9). No significant differences were observed by demographic, health-
related, or geographic characteristics.

Other Reasons

Other reasons ranged from 22.1% in Washington to 50.5% in Oregon (Table 10). The reasons grouped into other
included: preferring to use masks and other precautions instead (31.6%), other non-specified reasons (10.7%), having an
allergy or health condition that prevented them from getting vaccinated (2.0%), and getting vaccinated before
pregnancy (1.9%). (Table 7)

The prevalence of reporting other reasons was statistically different across the following categories: maternal
age, race and ethnicity, education, insurance during pregnancy, WIC participation, income, flu vaccination before
delivery, month of birth, state or territory, jurisdiction status of voting Democratic or Republican, geographic region, and
urbanicity (p<0.05). (Tables 6, 8, and 9) Report of the other reasons was higher among those that were <24 years old
(<20:51.2% [95% Cl 44.9-57.6] and 20-24: 47.6% [95% Cl 44.6-50.7]) versus those that were 225 years old (25-29:41.1%
[95% Cl 38.8-43.3]; 30-34: 38.8% [95% Cl 36.6-40.9]; >35: 38.7% [95% Cl| 35.8-41.5]); respondents with a high school
education (46.1% [95% Cl 43.6-48.7]) or less (51.4% [95% Cl 47.5-55.3]) versus those with more than high school (37.7%
[95% Cl 36.2-39.2]); individuals participating in WIC (49.5% [95% Cl 47.2-51.8]) versus those that did not (38.2% [95% Cl
36.7-39.7]); and those with incomes £200% the FPL (< 100% FPL: 48.2% [95% Cl 45.6-50.9], and 101%-200% FPL: 44.8%
[95% Cl 41.9-47.7]) versus those with incomes > 200% the FPL (33.1% [31.2-35.0]); those that did not get the flu vaccine
(45.4% [95% Cl 43.4-47.3]) or received it before pregnancy (42.4% [95% Cl 38.2-46.6]) versus those who were vaccinated
for flu during pregnancy (35.1% [95% Cl 33.1-37.1]); those residing in a state with a Republican voting status (44.7%
[95% Cl 42.7-46.7]) versus those in Democratic states (40.3% [95% Cl 38.8-41.8]); and those residing in Island Areas
(73.1% [95% Cl 68.9-77.2]) versus those in other regions (Midwest: 42.0% [95% Cl 39.8-44.1] ; Northeast: 35.2% [95% Cl
32.7-37.7]; Southeast: 47.6% [95% Cl 44.5-50.8]; Southwest: 49.1% [95% Cl 45.2-53.0] ; and West: 35.1% [95% Cl 33.0-
37.2]) (Tables 6, 8, and 9).
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When examining prevalence by birth month, other reasons were reported more often by individuals giving birth
in December (55.7%) and lowest among those in January (34.0%) showing an upward trend throughout the year (Figure
3).

Qualitative Review of Write-In Responses for Other Reasons for Not Getting Vaccinated

Respondents selecting the Other Reasons option were requested to provide a write in response specifying their
reason(s). The write-in responses were also examined as they could provide additional context surrounding the concerns
and barriers of recently pregnant women regarding COVID-19 vaccination. A total of 1491 text responses were reviewed
to establish overarching themes and sub-themes. Multiple themes could be assigned to one response if the text
mentioned more than one reason for not getting a COVID-19 vaccine during pregnancy. From the 1491 text responses,
188 were assigned two themes, 22 were assigned three themes, and two had four themes. This resulted in a total of
1,703 themes and sub-themes examined. After the initial themes and sub-themes were established, inter-rate reliability
agreement was assessed on 15% (223) of the total number of responses examined. An agreement of 90% or above was
observed across all themes and sub-themes. Coding disagreements were discussed and resolved prior to any analysis.

A total of nine themes were identified across text responses: 1) Access-Related Reasons, 2) Healthcare Provider-
Related Concerns, 3) Perceived Risk Related Reasons, 4) Vaccine Efficacy Related Reasons, 5) Pregnancy or Infant
Related Concerns, 6) Maternal Health Related Concerns, 7) Vaccine Safety Centered Concerns, 8) Data or Information
Related Concerns, and 9) Other Reasons. Furthermore, all themes were further categorized into one of 45 identified sub-
themes described in the sections below.

Other Reasons

Across all examined write-in responses 25.5% were related to other reasons (Figure 8) and included the
following sub-themes: Not wanting to (11.0%); Other (not specified) (5.3%); Vaccine not being released or
available while pregnant (5.2%); Religious, moral or culture-related reasons (3.1%); Going into labor before
being able to get it (0.7%); and Unable to get due to a health condition (0.2%) (Table 11).

Examples of other reasons by sub-theme are reflected in the quotes below:

Not wanting to

1”7

“Because it's my choice to make
“I DO NOT WANT IT!I”
“I refused [and] still do.”

Other (not specified)

“I honestly did not have a great reason and | wish | had gotten it while pregnant.”
“I'd rather get the virus and develop a natural resistance/immunity.”
“Living on the street.”

Vaccine not being released or available while pregnant

“Gave birth before vaccine was available.”

“The vaccine wasn’t available at the time.”
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“The vaccine wasn't released until after my baby was born.”

Religious, moral or culture-related reasons

“Religion being Native American we do not let people put something in us because of what
happened in the past.”

“Historically medical interventions have created angst in minorities.”
“l' am a child of God and God told me not to.”

Going into labor before being able to get it

“My baby was delivered ahead of time & | missed vaccine ap[pointmen]t.”
“Baby came a day before scheduled vaccine shot.”
“Was scheduled to get vaccine but baby came early.”

Unable to get due to a health condition

“Had to wait until | was symptom free...”
“Dr made me have baby early due to 5th percentile markers.”

“She heard that her blood type was RHO- blood type.”

Pregnancy or Infant Related Concerns

Across all examined write-in responses 19.7% were related to pregnancy or infant related concerns
(Figure 8) and included the following sub-themes: Preferring to wait until after birth (5.0%); Concerned over side
effects of the COVID-19 vaccine (pregnancy or baby) (4.1%) ; Concern for pregnancy or fear of miscarriage
(2.8%); Breastfeeding-related concerns (2.1%); Not wanting to due to complications or high-risk pregnancy
(1.8%); Available in late pregnancy and concerned over side effects close to delivery (1.5%); Not wanting to get it
while pregnant (1.6%); Not getting vaccine because it wasn’t recommended for babies and/or children (0.4%);
and Fertility-related concerns (0.4%) (Table 11).

Examples of pregnancy or infant related concerns by sub-theme are reflected in the quotes below:

Preferring to wait after birth

“I decided to wait and not having it during my pregnancy.”
“I just wanted to wait after having the baby.”
“When the vaccine was made available to me i would only have been able to get one dose before

giving birth; | preferred to wait until after giving birth and felt | was at a low risk as my husband and |
work from home.”
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Concerned over side effects of the COVID-19 vaccine (pregnancy or baby)

“Hadn't been approved for babies yet so | did not know how it would affect my baby.”

“...did not know if it would harm baby.”
“Felt like the information was too new. Did not want to do anything to risk the baby.”

Concern for pregnancy or fear of miscarriage

“I had 2 abortions in my past and was finally happy that | was pregnant again. Therefore, | did not
want to get the Covid vaccine because | was scared it was mess something up with this pregnancy.”

“I just had a miscarriage & mentally couldn't handle anything else.”

“Saw an article about a baby dying/mom miscarrying after mom received COVID-19 vaccine. After
reading that, decided not to get the vaccine while pregnant.”

Breastfeeding-related concerns

“Afraid it would affect breast feeding.”

“The doctor and myself were concerned about how it would affect unborn child and how it would
affect breastfeeding.”

“Do not know how it will affect breastfeeding & my milk supply...”

Not wanting to due to complications or high-risk pregnancy

“A friend of mine got the vaccine during pregnancy and her baby was born prematurely, and since
the baby | had previously was born prematurely, | did not want it to happen again.”

“My baby had serious health issues before she was born and needed surgery when she was born.
This made me nervous about getting the vaccine.”

“My pregnancy was already high risk to put through more risks.”

Not wanting to get it while pregnant

“Not enough time had passed for me to feel comfortable to get during pregnancy.”
“When | am pregnant | do not take any shots or medication besides prenatal vitamins.”
“While pregnant felt uncomfortable getting it because it was recently approved for pregnant moms.”

Available in late pregnancy and concerned over side effects close to delivery

“By the time it was available it was already close to my due date and | did not want to go into labor
and have any adverse reactions.”

“The vaccine was only available for pregnant women a few weeks prior to delivery so | was
concerned about timing of side effects and my delivery.”
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“When | was ready for the shots, the second shot was going to be very close to the due date and | did
not want to have side effects and delivery at the same time.”

Not getting vaccine because it wasn’t recommended for babies and/or children

“Felt my baby would be at risk at time 4 children not able to get the shot difficult to choose between
my kids very awkward.”

“I have 2 other toddler children and if they can't receive the vaccine then | did not want one vaccine.”
“Wanted to get the shot when the shot was cleared for the younger kids.”

Fertility-related concerns

“Unsure how vaccine will affect fertility.”
“Worried about future infertility.”

“Worried about its effects on fertility.”

Data or Information Related Concerns

Across all examined write-in responses 17.4% were related to data or information related concerns

(Figure 8) and included the following sub-themes: Lack of data, research or information (8.2%); Lack of

pregnancy-specific data (pregnant women not included in trials) (4.5%); General sentiments of distrust

(Government, Politics or General) (3.6%); and HCP unable to provide clear recommendation due to limited

information on vaccine (1.1%) (Table 11).

Examples of data or information related concerns by sub-theme are reflected in the quotes below:

Lack of data, research, or information

“I didn’t get clear enough information about the vaccine. I'm all by myself and | had to take care of
my kids. | heard you can get sick after the vaccine, and no one would be there to care for my kids.”

"Way too much uncertain info."
“Choosing to wait for more info/research on current people who've received it.”

Lack of pregnancy-specific data (pregnant women not included in trials)

“I was concerned the vaccine was not tested on pregnant women and the baby in the womb.”

“I don’t feel confident to have it because they try it with older people but not with kids or pregnant
women.”

“It's not been tested on pregnant women.”

General sentiments of distrust (Government, Politics or General)
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“I believe the covid vaccine has been developed and propagandized in an unethical and dishonest
manner.”

“I am skeptical of government mandated medical therapies.”

“I don’t trust the government and people behind creating the vaccine.”

HCP unable to provide clear recommendation due to limited information on vaccine

“...I' asked my Dr OB-GYN if | should get dose. She left decision up to me.”
“MD/OBGYN couldn't give me a yes or no to get the vaccine.”

““Vaccine was just starting to be given to pregnant women. My midwife did not feel comfortable
with it so | didn’t feel comfortable with it. She would have given it to me if | insisted though.”

Vaccine Safety Centered Concerns
Across all examined write-in responses 8.9% were related to vaccine safety centered concerns (Figure 8)

and included the following sub-themes: General sentiments of fear, uneasiness or being scared about the
vaccine (4.1%); Concerned due to others’ experiences (COVID-19 or vaccination) (1.7%); Concerned vaccine was
developed too fast (1.4%); Not recommended by spouse, family or other non-HCP source (0.9%); Vaccine not
being approved (only had emergency status) (0.5%); and Concern over number of vaccines being recommended
(0.3%) (Table 11).

Examples of vaccine safety centered concerns by sub-theme are reflected in the quotes below:

General sentiments of fear, uneasiness or being scared about the vaccine

"I didn’t want to get it because of all the things that happen on TV. | was afraid."
“I hated feeling like the choice was not mine to make. It is a very scary choice.”

“I'am also a black woman so | did not know if that would be affected. | was concerned about the
mortality rate of black women being pregnant.”

Concerned due to others’ experiences (COVID-19 or vaccination)

“Three family members got it and all died right after.”
“Seen on TV. People were dying from the vaccine so no; | don’t want the COVID-vaccine.”
“My sister was killed by the Johnson and Johnson vaccine.”

Concerned vaccine was developed too fast

“I felt it was odd how fast it was made and then pushed on us.”

17

“They made it too fast!!!
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“It was just a little too new and made a little too fast.”

Not recommended by spouse, family, or other non-HCP source

“At the time was living with my parents and they told me to not get the vaccine.”
“Husband did not want me to get it.”
“Partner was not comfortable with me getting vaccinated.”

Vaccine not being approved (only had emergency status)

“Because it wasn't FDA approved for pregnant women during my pregnancy.”
“Beginning stages of vaccine not approved for pregnancy.”
“Just not FDA approved.”

Concern over number of vaccines being recommended

“Already got lots of shots during that time. | didn’t think it was good to have them all together like
that.”

“Feel there are too many vaccines on the recommended schedule not enough information on long
term effects on babies.”

“I get enough shots with the military and | don’t want more.”

Perceived Risk Related Reasons
Across all examined write-in responses 7.7% were related to perceived risk related reasons (Figure 8)

and included the following sub-themes: Already had COVID-19 (3.1%); Thinking it was not needed or not being

at risk (2.8%); Vaccinated before pregnancy (0.8%); Thinking COVID-19 wasn’t a serious illness (0.6%); and
Preferring to use masks or other precautions (0.4%) (Table 11).

Examples of perceived risk related reasons by sub-theme are reflected in the quotes below:

Already had COVID-19

“Got COVID while pregnant & was told | was immune (at the time that was the word on the street).”

“I already had the antibodies.”

“I had COVID while pregnant and | am for the natural antibodies rather than a rushed vaccine that
people are dying from or getting serious health conditions from.”

Thinking it was not needed or not being at risk

“I did not think | was at high risk for developing complications from COVID.”
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“I was a young, healthy, individual, not in any of the "high risk" criteria for Covid, and statistically had
a great chance of recovery.”

“Just worked from home and didn’t go anywhere.”
Vaccinated before pregnancy

“Already vaccinated.”
“Already vaccinated before pregnancy.”
“Already vaccinated prior to getting pregnant - got booster after | gave birth.”

Thinking COVID-19 wasn’t a serious illness

“COVID 19 is not a serious illness for someone of my age & heath.”
“COVID IS A JOKE.”
“Don’t believe it's serious.”

Preferring to use masks or other precautions

“We remained isolated for the pregnancy & used N95 masks.”

“By the time the vaccine became available to me, | had about 2 weeks left in my pregnancy. | decided
to work from home when | could & continue to keep myself/social distance.”

“I had taken precaution to limit seeing others to 3 people.”

Vaccine Efficacy Related Reasons
Across all examined write-in responses 5.9% were related to vaccine efficacy related reasons (Figure 8)

and included the following sub-themes: Doesn’t believe in vaccine or is against vaccines (3.2%), Unsure about
vaccine benefits given you can still get or spread COVID-19 (2.4%); and Not thinking vaccine would protect

against COVID-19 (0.3%) (Table 11).

Examples of vaccine efficacy related reasons are reflected in the quotes below:

Doesn’t believe in vaccine or is against vaccines

“] do not believe in the vaccine.”

“I do not believe in vaccines at all. You don’t know what is being put into your body.”
“I don’t take elective vaccines no matter what they are.”

Unsure about vaccine benefits given you can still get or spread COVID-19

“Wouldn't have prevented me from getting COVID-19 or spreading it.”

“Even when vaccinated you can still get covid and spread it. So what's the point in getting something

that developed so fast with little research?”
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“It doesn't stop you from getting it. It doesn't stop you from passing it. So how does that make it a
true vaccine? If getting a shot gives someone a peace of mind, cool. That works for them. | don’t feel
that it's necessary...”

Not thinking vaccine would protect against COVID-19

“COVID keeps mutating.”
“I had 2 friends died from the covid 19 and they had the shots.”

“The vaccine is pointless.”

Healthcare Provider-Related Concerns

Across all examined write-in responses 5.5% were related to healthcare provider-related concerns
(Figure 8) and included the following sub-themes: healthcare provider never recommended or offered the
vaccine (2.7%); healthcare provider recommended not getting the vaccine (1.4%); healthcare provider
recommended to wait after delivery (1.3%); and healthcare provider only recommended if they were at risk for
infection (0.1%) (Table 11).

Examples of healthcare provider-related concerns by sub-theme are reflected in the quotes below:

HCP never recommended or offered the vaccine

"l wanted to get it, but the doctor didn’t mention it."
“No one spoke to me about the vaccine while | was pregnant. | did not know to take it.”
“None of my doctors talked to me about it or offered it.”

HCP recommended not getting the vaccine

"I had an appointment but | asked the pediatrician, they didn’t recommend that | get it because | was
going to breastfeed."

“My doctor just advised me not to get it and while i was breastfeeding.”

“My doctor told me not to get it as i already had cv19 and the vaccine is not tested in pregnant
women.”

HCP recommended to wait after delivery

“Doctor recommended mom to get vaccine after pregnancy.”
“Two nurses advised her not to get one until her baby was out of the womb.”

“Was 32 weeks when it was available Doc. told me to wait until after giving birth.”
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HCP only recommended if they were at risk for infection

“DR. only recommended it if i felt i was at risk of getting covid at work.”

“Dr. said wait awhile, | was staying home & mostly quarantined to avoid COVID taking all
precautions.”

Maternal Health Related Concerns
Across all examined write-in responses 5.3% were related to maternal health related concerns (Figure 8)
and included the following sub-themes: Concerned over side effects of the COVID-19 vaccine (mom) (2.7%);

Concerned about getting vaccine due to health condition (1.5%); and Concerned due to allergy to vaccines or
medications (1.1%) (Table 11).

Examples of maternal health related concerns by sub-theme are reflected in the quotes below:

Concerned over side effects of the COVID-19 vaccine (mom)

“I have bad reactions with vaccine.”

“I was afraid if it would affect my health, and some other people | know got Covid even being
vaccinated.”

“I was scared and | didn't know about the effects | would have and | have all my little kids with me.”

Concerned about getting vaccine due to health condition

“I' have a blood clotting disorder.”
“I have auto immune issues and my body reacts to a lot of things | put in my body.”

“I have epilepsy and there is unknown trigger so | have told not to get it by a neurologist.”

Concerned due to allergy to vaccines or medications

"Allergies to any medications they told me | could have a serious reaction...”
"Autoimmune disorder causes unusual reactions to vaccines. vaccinated after pregnancy.”

"Potential allergic reaction to vaccine history of allergies MD states not worth the risk while
pregnant.”

Access-Related Reason

Across all examined write-in responses 4.1% were related to access related reasons (Figure 8) and
included the following sub-themes: Not eligible for vaccine (not in groups that could get the COVID-19 vaccine)
(3.2%); Being too busy (0.6%); Unable to get appointment or was placed on a waiting list (0.1%); Not knowing
where to get it (0.1%); and Not having transportation to get to a vaccination site (0.1%) (Table 11).
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Examples of access related reasons by sub-theme are reflected in the quotes below:

Not eligible for vaccine (not in groups that could get the COVID-19 vaccine)

"They do not grant it [the vaccine] to me because | was not of legal age."

“I was in the group of people not to take cause of pregnancy.”
“It was not recommended by the CDC yet during my pregnancy.”

Being too busy

“Have not had time.”
“I couldn't schedule my appt. until | was on maternity leave (no time)...”
“I didn’t organized myself to get the appointment and get the vaccine.”

Unable to get appointment or was placed on a waiting list

“Didn’t get any appointment.”
“I applied to get the vaccine while pregnant but could only sign up for a clinic after | had given birth.”

Not knowing where to get it

"I didn’t know where to go, and it didn’t occur to me to get it"
“I just didn’t know where to get it.”

Not having transportation to get to a vaccination site

“The time mom said had no transportation.”

Healthcare Provider Practices

Healthcare Providers Discussing the COVID-19 Vaccine with Patients During Pregnancy

Overall, 73.8% of respondents reported that a healthcare provider talked with them about the COVID-19 vaccine
during their pregnancy (Table 12). Being talked to by an HCP about the COVID-19 vaccine varied by maternal age, race
and ethnicity, education, insurance during pregnancy, WIC participation, and income (p<0.05) (Table 14). The prevalence
of being talked to by an HCP about the COVID-19 vaccine during pregnancy was lowest among those aged <29 years old
(<20: 69.5% [95% Cl 64.1-74.9] ; 20-24: 66.3% [95% Cl 63.6-69.1] ; and 25-29: 71.4% [95% Cl 69.5-73.3]) versus 230 years
old (30-34: 77.4% [95% ClI 75.9-79.0] and >35: 78.2% [95% Cl 76.3-80.1]); those with high school education (66.8% [95%
Cl 64.5-69.1]) or less (62.4% [95% Cl 58.9-65.9]) versus those with more than high school (78.2% [95% Cl 77.1-79.2]);
those with that had other type of health insurance (54.4% [95% Cl 43.3-65.4]) or were uninsured (51.5% [95% Cl 43.5-
59.6]) versus those with either public (Medicaid) (68.7% [95% Cl 66.7-70.7]) or private (79.4% [95% Cl 78.2-80.6]) health
insurance; individuals participating in WIC (69.4% [95% Cl 67.5-71.4]) versus those that did not (75.3% [95% CI 74.2-
76.4]); and those with incomes <200% the FPL (101%-200% FPL: 69.3% [95% Cl 66.8-71.8] and <100% FPL: 67.4% [95% Cl
65.0-69.8]) versus those with incomes > 200% the FPL (81.1% [95% ClI 79.8-82.4]) (Table 14).
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When examining healthcare provider counseling on COVID-19 vaccination by vaccination status, among those
who were vaccinated, 94% (95% Cl 93.2-94.9) had a healthcare provider talk to them about the COVID-19 vaccine (Table
13). Among those who were not vaccinated for COVID-19 during pregnancy, 65.9% (95% Cl 64.7-67.2) had a healthcare
provider talk to them about the COVID-19 vaccine during prenatal care (Table 13).

Healthcare Providers Recommending COVID-19 Vaccination During Pregnancy

Overall, 58.3% of respondents reported that a healthcare provider recommended they get the COVID-19
vaccine. (Table 12) Recommending getting the COVID-19 vaccine varied by maternal age, race and ethnicity, education,
insurance during pregnancy, WIC participation, and income (p<0.05) (Table 14). The prevalence of being recommended
the COVID-19 vaccine during pregnancy was lower among those with a high school education (51.9% [95% Cl 49.5-54.2])
or less (51.7% [95% Cl 48.1-55.3]) versus those with more than high school (61.6% [95% Cl 60.3-62.8]); those with public
(53.1% [95% CI 50.9-55.2]), other (41.7% [95% ClI 31.0-52.4]) or no health insurance (40.2% [95% ClI 32.2-48.1]) versus
those with private health insurance (63.6% [95% Cl 62.1-65.0]); those participating in WIC (55.4% (95% Cl 53.3-57.5))
versus those that did not (59.2% [58.0-60.5]); and those with incomes <200% the FPL (£100% FPL: 54.1% [51.6-56.6] and
101%-200% FPL: 51.9% [95% Cl 49.3-54.6]) versus those >200% the FPL (65.3% [95% Cl 63.7-66.8]) (Table 14).

When examining HCPs recommending COVID-19 vaccination by vaccination status, among those that were
vaccinated, 87.7% (95% Cl 86.5-89.0) were recommended to get the vaccine (Table 13). Among those who were not
vaccinated, 46.6% (95% Cl 45.3-47.9) reported having a HCP recommend the vaccine (Table 13).

Healthcare Provider Offering COVID-19 Vaccination During Pregnancy

Overall, 38.3% of respondents reported that a healthcare provider offered to give them the COVID-19 vaccine
(Table 12). Respondents reporting healthcare providers offering the COVID-19 vaccine varied by maternal age, race and
ethnicity, education, insurance during pregnancy, WIC participation, and income (p<0.05) (Table 14). The prevalence of
being offered the COVID-19 vaccine during pregnancy was lower among those that did not participate in WIC (35.8%
[95% CI 34.6-37.0]) versus those that did (44.9% [95% Cl 42.8-46.9]); and among those with incomes 101%-200% FPL
(38.2% [95% Cl 35.7-40.7]) and > 200% FPL (35.5% [95% Cl 34.0-37.1]) versus those with incomes <100% the FPL (45.4%
[95% Cl 43.0-47.9]) (Table 14).

When examining the impact of HCPs offering the COVID-19 vaccine during pregnancy by vaccination status,
among those who were vaccinated, 44.7% (95% Cl 42.8-46.6) were offered the vaccine. Among those that were not
vaccinated, 35.7% (95% Cl 34.5-36.9) had a HCP offer them the vaccine. (Table 13).

Provider Referral for COVID-19 Vaccination

Overall, 27.3% of respondents reported that a healthcare provider referred them somewhere else to get the
COVID-19 vaccine (Table 12). Being referred somewhere else to get vaccinated varied by maternal age, education,
insurance during pregnancy, and income (p<0.05) No significant differences were observed by demographic, health-
related, and geographic or political characteristics. (Table 14). When examining the prevalence of HCPs referring
patients somewhere else to get the COVID-19 vaccine by vaccination status, among those who were vaccinated, 46.6%
(95% Cl 44.7-48.5) were recommended to get vaccinated somewhere else compared to 19.8% (95% Cl 18.7-20.8) among
those who were unvaccinated (Table 13).
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Discussion

COVID-19 Vaccination Coverage

Overall, COVID-19 vaccination coverage during pregnancy was suboptimal among women with a live birth in 2021
with only about one-third getting at least one dose of the vaccine while pregnant. However, even though overall
vaccination was low, vaccine coverage did show an increasing trend throughout the year reaching vaccination coverage
being higher for those giving birth later in the year (September — December 2021) compared to those giving birth earlier
in the year (January — April 2021). Since our data examine COVID-19 vaccination coverage after its release in December
2020, several factors are likely associated with the observed increases throughout the year, including 1) the expansion of
individuals eligible to get vaccinated,® 2) increased availability and access of the vaccine,'® 3) the release of specific
guidelines recommending vaccination during pregnancy?, and 4) targeted efforts at the federal, state, local and
community-levels focused on promoting COVID-19 vaccination.t

Throughout 2021, our data show two noteworthy increases in the prevalence of COVID-19 vaccination during
pregnancy, the first was observed among respondents who had a birth in April 2021 and the second among respondents
with births in September 2021 (both times with increases of approximately eight percentage points compared to the
previous months). Interestingly, these two increases coincide with key events regarding COVID-19 guidelines and public
health messaging in the US. The first observed spike (April 2021) coincides with HHS’s release of an official statement
making the vaccines available to all Americans, and the second coincides with the release of official guidance
recommending COVID-19 vaccination during pregnancy by ACOG and SMFM in July and CDC'’s statement stressing the
importance and safety of vaccination during pregnancy in August 2021.

The lack of clear guidance on vaccination during pregnancy was a barrier observed when examining the write-in
responses regarding reasons for not getting vaccinated among those that didn’t receive a COVID-19 vaccine during
pregnancy. Several respondents indicated confusion around unclear recommendations, uneasiness, or being unsure due
to continuing changes in guidelines. In addition, respondents often mentioned incorrect information, such as the
perspective that pregnant women were not eligible for the vaccine, the vaccine was unsafe for pregnant women, that it
wasn’t recommended for those who were breastfeeding, as well as concerns about potential associations between the
vaccine and poor pregnancy outcomes, such as miscarriages, or impacts to fertility. Even though the data does not
assess direct associations between released guidance and vaccination recommendations, the temporal relationship
between the increases previously described and the released messaging may highlight that there was a clear response
to expanding eligibility for getting the vaccine (i.e. increasing access) to all individuals and of releasing clear guidelines
and recommendations specifically targeted to the pregnant population endorsed by both CDC and relevant medical
professional organizations. These efforts can help minimize confusion around the decision and may increase individuals’
willingness to adopt those behaviors.

However, even though expanding access and providing clear recommendations for vaccination during pregnancy
may have supported the increased trend in COVID-19 vaccination seen as 2021 progressed, most pregnant women were
still not vaccinated for COVID-19. Future public health planning may benefit from focusing not only on efforts that were
successful, but also to understand the gaps and reasons why these strategies may have been less effective, in general
and across certain population groups, and identify opportunities to address identified barriers.
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Barriers to COVID-19 Vaccination
Our findings showing a wide gap in vaccination coverage between individuals who were less than 20 years old

compared to those who were 35 years or older (10.7% vs. 40.3%) highlight a distinct need to address barriers that may

be disproportionately impacting younger women eligible to get vaccinated against COVID-19 during pregnancy. Based

on the findings, approximately three fourths of respondents of all ages who were not vaccinated for COVID-19 during

pregnancy in 2021 did not do so due to reasons related to safety concerns. However, respondents who were 20 years

old or younger more often reported reasons related concerns about vaccine efficacy and perceived risk compared to
respondents of other ages. Even though over half of respondents across all age groups
reported that a HCP talked with them and recommended they get the COVID-19

They didn’t grant it ;e during pregnancy, this was less common among younger respondents. These
to me because | findings highlight the need to further assess variations in care provided by healthcare
wasn’t of legal age."  providers caring for younger individuals during their pregnancy, as well as to

understand any concerns they may have regarding recommending vaccination to

younger patients. It is also important to understand the implications of recommending
vaccines and discussing the risks and benefits for a population that has been highlighted to be at decreased risk for
severe illness. Additionally, it may be valuable to assess if there are implicit biases that healthcare providers may have
when working with younger mothers, and to provide strategies that support improved communication with this
population. These strategies may be helpful not only to increase COVID-19 vaccination coverage but to also increase
coverage of other recommended vaccines, such as flu or Tdap, as historical data shows lower coverage among younger
individuals for these vaccines as well. The findings highlighting potential gaps for younger women are particularly
important as a larger proportion of younger mothers are from minority racial or ethnic groups, who are often
disproportionally impacted by inequities in social determinants of health that increase risk for poor health outcomes.

It is also important factor to consider in vaccination in its historical context and the impacts of racism and injustices
adversely impacting minoritized communities. The impacts of these events along with continuing systemic racism have
led to environmental, political, and socioeconomic circumstances that continue to hinder trust in and outside of the
healthcare system.” The findings of this study show that the lowest COVID-19 vaccination coverage during pregnancy
was seen across minority groups, including respondents who were non-Hispanic, Black. These findings align with
previously published data that show decreased vaccination coverage among non-Hispanic Black,> populations, with
safety-related concerns being the most commonly reported barrier.1°2, The lower coverage and safety-related concerns
are not unique to Black women during pregnancy. Findings from other studies also showed similar sentiments in the
Black community across individuals of differing ages, with vaccine-related safety concerns as the most common barrier
to vaccination. One study specifically mentions concerns over the vaccine ingredients, the emergency use authorization
that was granted, and inconsistent information available on the vaccine,'°%1% all themes which were also commonly
discussed across our responses.

While the findings from this study show that the most common barriers
to vaccination across all racial and ethnic groups were those related to safety,
the wide disparity in vaccination coverage across racial and ethnic groups “Historically medical
highlights that other factors may be contributing to a larger proportion of non- interventions have created
Hispanic, Black and Hispanic individuals experiencing these concerns, compared
to individuals from other racial and ethnic groups. This highlights the importance
of also examining our findings in the context of both current and historical
factors that may be specifically impacting vaccination behaviors among certain
groups.

angst in minorities."
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The impacts of historical racism against minority groups, the historical
context surrounding health or medical injustices, and the lack of data on safety
for specific populations due to poor inclusion in research are all important
factors to be examined.*® Sentiments surrounding vaccine distrust or hesitancy
due to these experiences and the shared community trauma that has been
I was concerned about the  arried through generations need to be at the forefront when discussing barriers

mortality rate of black to adopting health-related behaviors. Inequities in social determinants of health

women being pregnant.” that contribute to health inequities among these communities are closely linked
to a loss of trust in the healthcare system. Disparities in pregnancy outcomes,
such as the increased risk of maternal mortality among Black women,'®* may be
further influencing a lack of trust, not only of healthcare providers, but in the
overall healthcare system that has been failing to ensure their overall health and
well-being during and after pregnancy.®

“I am also a black woman ...

In the context of this study, trust in the healthcare system is important because individuals who do not trust their
healthcare providers are more likely to report vaccine hesitancy or refuse to get vaccinated.® Previously published
studies have shown that Black respondents had higher odds of being hesitant or refusing to get vaccinated due to
mistrust and similar trends were seen among Hispanic respondents. Unsurprisingly, sentiments of mistrust were often
seen across write-in responses in our study.

Although special attention must be given to racial and ethnic groups
with the lowest rates of vaccine coverage, it is important to note that

o o : , “...being Native American we
some minority groups may be showing high vaccine coverage but are still

impacted by racial and ethnic injustices. For example, vaccination coverage do not let people put
among American Indian/Alaska Native respondents, though suboptimal, something in us because of
was still higher than those of other minority groups (Black, Native what happened in the past."

Hawaiian, Hispanic). However, American Indian/Alaska Native individuals
who were not vaccinated still referenced the historical injustices their
community has experienced as a barrier to vaccination.

Similar to other published studies, our findings also showed higher vaccination coverage among individuals
identifying as Asian.'® Nonetheless, previously published findings have shown that individuals from these racial groups,
even though they show a higher acceptability of the vaccine, do have specific COVID-19-related challenges, such as
increased experiences of racism, increased concerns related to safety, and higher negative perceptions of public health
agencies!®” which need to be considered when developing strategies focused on these communities.

These identified sub-group disparities further highlight the importance to disaggregate data to ensure that
community needs are well understood that efforts are truly targeted to address the populations at increased need, and
that disparities within racial group categories are not lost given how data are being described or presented. Even though
the overall sentiments for not getting vaccinated were centered around safety-related concerns, it is important to
understand how these are translated across different communities, particularly when individuals face challenges with
other factors such as social determinants of health and overall health status that may influence how those concerns are
understood and experienced by each group, and by individuals within groups.
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All of these factors can also influence a person’s overall mental health,
particularly when being described in the context of the COVID-19 pandemic
and the recommendations for a newly developed vaccine that is raising
concerns over safety, distrust, or hesitancy. Mental health is often discussed in

“I hated feeling like the choice the context of the COVID-19 pandemic, as data show increased depression and
anxiety symptoms during this time, disproportionally impacting individuals
from racial and ethnic minority groups, individuals with disabilities, those with
housing or financial insecurity, as well as parents and pregnant persons,
among others.1% Overall, our findings showed that approximately one out of
six respondents reported depression during pregnancy, and vaccination
coverage was lower among those who had depression compared to those who
did not.

was not mine to make. It is a
very scary choice.”

This is important as having poor mental health, such as depression and/or anxiety during pregnancy, has been found
to be associated with a delay in starting prenatal care,' which can decrease the opportunities to receive recommended
prenatal and preventive services, including vaccinations. This is further supported by our findings that individuals with
eight or fewer prenatal care visits were less likely to be vaccinated than those with nine or more visits. Adequate
prenatal visits and contact with the healthcare system are important to overall pregnancy outcomes. Evidence has
shown that healthcare providers are widely encouraged to discuss and offer recommended vaccinations to their
patients, and healthcare provider counseling is positively associated with patient acceptance of recommended
behaviors, such as vaccinations,®® meaning that the more often healthcare providers discuss recommended practices,
the more likely patients will be to adopt them.

Adopting vaccination not only helps prevent adverse outcomes associated with COVID infection but may also
help decrease depressive and/or anxiety symptoms. This is supported by a study looking at findings from the Household
Pulse Survey in 2021 which assessed the relationships between COVID-19 vaccination and reporting symptoms of
anxiety and/or depression. This study showed that COVID-19 vaccination was associated with lower odds of having
anxiety or depressive symptoms among middle-aged individuals with higher household incomes,*'° a population that is
generally willing to be vaccinated.’! Conversely, this same study found that vaccination was associated with higher
odds of depression and/or anxiety among individuals from ethnic minority groups or those with lower education
potentially due to vaccine-specific worries or concerns and misinformation'® which frequently lead to the increased
vaccine hesitation that has been reported among these groups®1%1'! This highlights that HCPs should not only counsel
and recommend vaccination during pregnancy to unvaccinated patients, but in the context of the COVID-19 vaccine, it
may also be beneficial to reinforce messaging around the safety and benefits of the vaccine to those who have already
been vaccinated, particularly among those from minority groups.

Healthcare Provider Role in COVID-19 Vaccination

The benefits of healthcare provider counseling were also highlighted in this study, which showed that a larger
number of individuals who were vaccinated were talked to about the vaccine by a healthcare provider than those who
were not vaccinated. Despite seeing that a larger proportion of individuals that were vaccinated reported having a
healthcare provider talk to them about the vaccine or recommend they get vaccinated, we still saw that one-fourth of
respondents reported that they did not have an HCP talk with them about the COVID-19 vaccine during pregnancy, and
about three out of every seven women reported a healthcare provider did not recommend the vaccine. These findings
highlight the need to assess barriers to healthcare providers discussing, recommending, and offering the COVID-19
vaccine. Proactive and ongoing communication with healthcare providers may be valuable, especially during the initial
year of vaccine roll-out, to ensure that they are up to date with recommendations and guidelines for the vaccine, are
knowledgeable of available data, and know where to get information to address any concerns. This may be further
supported by providing counseling strategies as well as materials that can help support healthcare providers’ ability to
understand the recommendations and discuss COVID-19 vaccination concerns with their patients throughout their
pregnancy, including highlighting benefits and safety.
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Seeing the value healthcare provider practices can have on vaccination also highlights the importance of
ensuring that guidance on effective communication, recommended practices, and safety be provided to all providers
caring for women during pregnancy, including midwives who may provide perinatal or assist during the deliver, as well
as doulas, who often provide supportive. Both midwives and doulas often hold more engaging relationships with women
throughout their pregnancy. They also often provide and assist in home births, which is particularly important given the
increasing trend in home births. Data from the CDC’s National Center for Health Statistics, which may have been
influenced by the pandemic, show that home births increased approximately 22% from 2019 to 2020 and show a 12%
increase from 2020 to 2021, which is the highest level since 1990 across all racial and ethnic groups!3. In our analysis, a
larger proportion of individuals who gave birth in the hospital or birthing centers were vaccinated for COVID-19
compared to those who gave birth in their residence. The difference by birthing location highlights potential gaps for
individuals giving birth in residences and it may be warranted to identify alternate opportunities to reach these
individuals, especially if we continue to see increases in home births as this may lead to fewer touchpoints with pregnant
patients than in traditional healthcare settings. Working with doulas and midwives who are generally supporting home
births may be beneficial to ensure that conversations related to COVID-19 vaccination and other recommended
screening tests and vaccinations, such as flu and Tdap, are being provided across all populations.

Even though COVID-19 vaccines were newly developed and recommended for use
during pregnancy in 2021, vaccination for other infectious diseases during pregnancy “..Certain vaccines
has been ongoing. Vaccines such as Flu have been regularly recommended for years have been around for
and can help us understand if the challenges related to COVID-19 vaccine coverage
were related to this specific vaccine or to overall vaccination during pregnancy. When
examining the prevalence of getting the COVID-19 and Flu vaccine, findings showed
that a higher proportion of individuals that received the Flu vaccine during pregnancy
were also vaccinated for COVID-19 during pregnancy compared to those who received the Flu vaccine before pregnancy
or didn’t get it at all. The findings showing over half of individuals getting the Flu vaccine during pregnancy highlight that
concerns may be specifically related to the COVID-19 vaccine or to specific barriers to receiving the COVID-19 vaccine
not necessarily to getting vaccinated during pregnancy.

decades, that's fine
but this is too new.”

Addressing the concerns of these individuals is especially important, as these are individuals who understand the
value of vaccinations, have had a connection with the healthcare system at least once to get other recommended
vaccines, yet were not vaccinated for COVID-19. This is particularly important as previously published findings from the
Fall DocStyles survey administered in the United States in 2022 found that approximately 90% of healthcare providers
caring for women of reproductive age, including pregnant people, that recommended influenza or Tdap vaccines to
pregnant patients also recommended COVID-19 vaccination.!** This proportion may have been lower during 2021 given
the limited access to the COVID-19 vaccine and the fact that training, guidelines, and resources focused on having HCPs
offer COVID-19 vaccinations in their offices were reinforced from the end of 2021 through early 2022.

All'in all, one of the challenges with vaccination specifically is the fact that patients need to have an in-person
visit with a healthcare provider, versus screening or other visits that may be provided virtually (i.e., telemedicine). This
may be particularly challenging for individuals living in rural and other communities where healthcare may not be as
accessible.

Geographic Differences in COVID-19 Vaccination

When examining findings by geographic characteristics, this study supports previously published data showing
higher vaccination coverage among individuals residing in urban areas, compared to those in rural areas. For example, a
study published in the Morbidity and Mortality Weekly Report in May 2021 found disparities between individuals living
in rural and urban areas in relation to accessing and getting COVID-19 vaccinations, with approximately 39% of
individuals in rural counties being vaccinated, compared to 46% among those in urban areas.'*® The disparities seen
across individuals living in urban versus rural areas are further supported in our findings as we observed that the District
of Columbia, which is entirely denominated as urban, had the highest vaccine coverage (52.0%) across all examined
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jurisdictions. In addition, both Washington and Massachusetts, the other two jurisdictions with vaccine coverages over
40%, had over 90% of their sample categorized as urban. These observed differences could also be related to political
differences observed.

Disparities in vaccination coverage by urbanicity are particularly important, as approximately 46 million people in
the United States during 2020 (or 14% of the population) resided in rural areas.!® These disparities have prompted the
development of guidance and funding opportunities focused on decreasing barriers and ensuring equitable access to
healthcare resources, including vaccinations for communities in rural areas. For example, in 2021, the National
Governors Association Center for Best Practices developed the guidance State Strategies to Increase COVID-19 Vaccine
Uptake in Rural Communities **7 highlighting that confidence in the COVID-19 vaccine was low among rural populations
and the call for action by Governors to build trust and create systems that address the barriers among these
populations. The guidance provided strategies such as leveraging funds from the Coronavirus Aid, Relief, and Economic
Security Act (CARES Act) to increase access to healthcare services such as expanding telehealth services and increasing
communication or vaccine-specific campaigns. Similarly, the Health Resources Services Administration (HRSA) provided
specific funding opportunities starting in July 2021 for jurisdictions to implement the Rural Health Clinic Vaccine
Confidence (RHCVC) Program focused on vaccine outreach in rural communities.!!®

Even though our study did not examine specific strategies or interventions that may have led to increased coverage,
there are examples of strategies implemented across states with higher coverage during 2021 that may have aided in
decreasing some of the barriers to getting vaccinated, particularly in the context of equitable vaccine access and
addressing barriers. For example, in Washington, community-driven COVID-19 outreach and communication was one of
the major focuses in the state. In early 2021, they implemented the COVID-19 Community Media Outreach (CMO) to
increase access to resources and information on COVID-19 vaccines among communities that were adversely impacted
throughout the pandemic. The funding available to this program supported the development of strategies to address
key barriers to COVID-19 vaccination for those communities, including culturally appropriate messaging related to
COVID-19 prevention and vaccination.'® More recently, Washington has implemented strategies such as Power of
Providers where they offer resources to healthcare providers to help encourage COVID-19 vaccination across the state.
This initiative offers HCP resources and materials to implement the SAVE intervention, where they seek, ask/educate,
vaccinate, and empower their patients.!?

Another example was seen in Massachusetts, where they implemented strategies such as the COVID-19 Vaccine
Equity Initiative: Investment in Community Health Centers.'?* The Massachusetts Department of Public Health along
with the Massachusetts League of Community Health Centers provided funding to health centers targeted for COVID-19
vaccine outreach and increasing access. The guidance provided included support for implementing COVID-19 Vaccine
Community Engagement Campaigns with specific efforts on customizing messaging based on the specific concerns of the
population. Even though these were not programs directly related to the observed vaccination coverage in our findings,
they can help highlight community and equity-based interventions that may help address barriers for both patients (e.g.,
resources, access, and culturally appropriate messaging) and healthcare providers (e.g., strategies for communication,
targeted funding for education, use of culturally sensitive language).

When examining coverage by region, it was found that the two southern regions (Southeast and Southwest) had the
lowest COVID-19 vaccine coverage (under 25%) across all five regions. Consistent with this, four of the five jurisdictions
with the lowest vaccinations were in the southern regions (except Montana), with West Virginia and Georgia having the
lowest coverage, with less than 20%. Findings showing that pregnant women in southern states had lower vaccine
coverage align with published findings that southern states are often identified as having public health challenges and
inequities, due to both healthcare-related barriers (e.g., lack of Medicaid expansion) as well as social and economic
barriers (e.g., having a higher proportion of rural communities and individuals living in poverty or low-income).1?%123
Alternatively, when examining the jurisdictions with the highest vaccination coverage, based on data from the US Census
Bureau, all jurisdictions had less than 15% of their population with incomes at or below the poverty level, with the
notable exception of Puerto Rico, which had 41% of the population living below poverty, the highest in the US for
2021.58
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Interestingly, the Island Areas region had the highest COVID-19 vaccination coverage among women with a live birth
across all regions. This region solely included Puerto Rico, which, based on data from the CDC, was the jurisdiction with
the highest overall vaccination coverage in the US with approximately 73% of their total population being fully
vaccinated.’® Even though the island has many similar challenges to states with the lowest vaccination coverage
observed in this analysis, such a high poverty rates, public health professionals working in Puerto Rico highlight that the
community is mainly concerned over the weak healthcare infrastructure in the island, and this concern along with strict
government-mandated pandemic measures (e.g., closing non-essential businesses, stay at home and masking mandates)
potentially led to the higher vaccination coverage observed. Additionally, the island's public health efforts focused on
implementing differentiated strategies and integrating communities to help promote vaccination efforts to help increase
access for minorities, rural communities, and the elderly, who are often harder to reach due to poor access to
healthcare systems!?.,

Public health professionals in Puerto Rico also highlight the political culture as an opportunity for increasing COVID-
19 vaccination and adoption of preventive measures on the island. Even though COVID-19 was politicized in Puerto Rico,
like in other parts of the country, it was not politicized in the same manner. In Puerto Rico, the politicization of COVID-19
was reflected in criticism towards the management of resources and complaints about the healthcare infrastructure and
other government-centered actions. These did not focus on associating political ideologies with prevention strategies
(such as masking or vaccination), as was done in the continental US'?® as reflected in the number of responses in this
analysis that questioned the politics and governance behind COVID-19. By not having the same level of politicization of
prevention efforts, the messaging on recommended actions may have been more broadly adopted by the population.
Additionally, politicization of vaccination overall was supported by the findings, as a higher proportion of individuals
living in Democratic-voting states were vaccinated during pregnancy compared to those residing in Republican-voting
states, and individuals in Republican states more often reported not getting vaccinated due to reasons related to vaccine
efficacy and perceived risk or safety-related reasons than those in Democratic states.

Limitations

This study is subject to several limitations. First, the findings are representative of individuals in the 25
jurisdictions included in the study and may not be generalizable to other jurisdictions. Second, data were collected
among individuals that had a live birth in 2021, which was the initial year of vaccine roll-out, therefor these findings may
not be comparable to subsequent years when vaccine availability and resources were better established. Third, survey
data are self-reported and may be subject to several biases, including social desirability and recall bias potentially
impacting the findings on healthcare provider practices and vaccination. Fourth, this study was only able to assess
whether individuals received at least one COVID-19 vaccine during pregnancy, therefore findings are unable to assess
whether and individual received all of the doses recommended. Fifth, the study doesn’t take into consideration
contextual factors related to jurisdiction-specific orders, laws, or practices that may have impacted the access,
availability, public health efforts, and information/misinformation related to COVID-19 vaccines within that state or
territory; therefore, differences across jurisdictions may have been associated to systemic factors within their
jurisdictions that were not assessed in the study. Seventh, when examining political parties, we categorized states based
on the results of the 2020 presidential elections and this categorization may not have aligned with the predominant
political orientation of the state or respondents’ specific political ideologies or political affiliation. Nonetheless, these
findings build on the available literature on vaccine coverage during pregnancy and provide important data on behaviors
related to the adoption of COVID-19 vaccination during pregnancy, healthcare provider practices related to COVID-19
vaccination, and common barriers that may be impacting populations. These findings can also help inform future public
health efforts where newly developed vaccines are available and recommended during pregnancy and related to
vaccination during pregnancy, more generally.

Conclusion

Overall, the findings in this study show that during the calendar year of 2021, access-related barriers to COVID-19
vaccination for pregnant women decreased throughout the year, yet, vaccination rates remained low and many women
chose not to get vaccinated for COVID-19. Even though access-related barriers decreased, and information related to the
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vaccine was increasing, safety-related concerns increased. By the end of 2021, safety-related concerns, rather than
problems related to access or healthcare providers, remained the most significant reason pregnant women reported for
not getting vaccinated. This highlights the need to better understand and address ongoing safety concerns for
vaccination during pregnancy.

Additional research is needed to examine current behaviors surrounding COVID-19 vaccine coverage during
pregnancy, as there is now information available about both vaccine safety and potential side effects. Additionally,
additional qualitative research would be beneficial to help us understand the specific concerns and challenges women
confront throughout the decision-making process, when faced with making choices they feel could potentially impact
both their pregnancies and the health of their children. Understanding the burden women experience in making those
decisions, particularly those from minority groups, would be valuable to help develop recommendations, guidance, and
strategies to address those concerns. Future studies must assess not only the barriers but also the concerns that those
who do get vaccinated carry throughout their pregnancy as these could potentially lead to increased anxiety and
burdens throughout an already difficult time in their lives.

Based on the findings, public health efforts targeted to increasing vaccination during pregnancy may benefit from
placing a higher focus on addressing barriers in rural communities, including working on de-politicizing public health,
especially prevention measures, and making data and information about vaccine benefits and potential risks easily
available, understandable, and culturally-tailored. Additionally, healthcare providers would benefit from more deeply
recognizing the risks and fears women might feel when adopting a newly recommended vaccine in general, but
especially during pregnancy, when information may be limited or unclear as well as the need to take extra time to
explain and discuss the risks and benefits of vaccination, especially with younger moms. Working with all healthcare
providers caring for pregnant people, from OB/GYNs, doulas, and midwives to mental health professionals, will be
essential to extending vaccination coverage.

Additionally, it is critical that public health professionals understand the specific challenges of newly recommended
behaviors, including vaccinations, during pregnancy. Particularly, among minority communities, we are asking women to
trust the government and systems that many feel have continuously failed them and have historically placed their lives
at risk. Until trust is built with communities and across the multiple levels of healthcare, recommendations for
preventive practices may continue to be met with fear, hesitancy, and resistance. This will continue to be challenging for
both healthcare providers and those developing guidelines. We need to start looking at the public health and healthcare
systems that are failing to meet the needs of women, especially those from minority communities, and start identifying
ways we can leverage the systems they do trust to increase services and improve health.

In closing, it is essential that both healthcare and public health professionals recognize that we are working with
people, with intricacies, with a range of hopes and fears, sentiments of joy or sadness, and with differing beliefs; and we
need to respect that they each have a right to decide for themselves and their families. Until those serving within the
public health space understand that our primary responsibility as public health professionals is to provide the public with
adequate and trustworthy information to comfortably make the best decision for themselves and their families, we will
continue to experience hesitancy and disdain from the public we serve.
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Tables & Figures

Table 1. Prevalence of COVID-19 Vaccination During Pregnancy by Maternal Demographic
Characteristics, 25 US Jurisdictions, PRAMS, 2021

Maternal . Self-Reported COVID-19 Vaccination Coverage During Pregnancy
. Unweighted
Demographic Sample Size Unweighted
Characteristics Weighted % 95% ClI Chi-Square
Frequency
Overall 20,056 6,135 28.1 27.2-29.1 -
Maternal Age
<20 790 133 10.7 7.3-14.2
20-24 3324 608 15.6 13.6-17.5
25-29 5461 1,344 21.2 19.6-22.8 <0.0001*
30-34 6317 2,323 34.9 33.2-36.6
>35 4164 1,727 40.3 38.1-42.5
Race & Ethnicity
Black, Non-Hispanic 2410 507 16.1 13.7-18.5
Hispanic 4712 1393 25.3 23.4-27.2
White, Non-Hispanic 9342 2869 30.0 28.8-31.3
. . . <0.0001*
American Indian / Alaska Native 827 219 31.6 23.6-39.6
Asian” 1531 762 49.7 45.6-53.8
Another Race’ 1167 367 25.9 21.1-30.7
Education
< High School 2,213 441 15.9 13.4-18.4
High School 4,621 863 15.1 13.6-16.7 <0.0001*
> High School 13,070 4,781 34.7 33.5-35.9
Insurance During Pregnancy+t
Private 9,840 3,776 36.8 35.4-38.2
Public/Medicaid 6,168 1,283 15.8 14.4-17.2 <0.0001*
Other 145 43 18.9 10.8-26.9
None 433 72 13.1 7.5-18.7
WIC Participation
Yes 6,183 1,456 19.0 17.5-20.5 <0.0001*
No 13,614 4,604 31.5 30.4-32.7
Incomet
<100% FPL 4,683 957 15.5 13.9-17.2
101%-200% FPL 3,587 827 20.2 18.1-22.3 <0.0001*
>200% FPL 7,709 3,250 40.3 38.7-41.8

Abbreviations: Cl=Confidence Intervals, FPL=Federal Poverty Level, WIC= Special Supplemental Nutrition Program for Women, Infants, and Children
* Significant (P<0.05)

§ Includes other non-specified and respondents categorized as mixed race due to low sample size (n=15)

T Data obtained from the PRAMS survey, doesn’t include data from sites that did not meet the response rate threshold for PRAMS (AZ, IA, NH, and
SC)

§Another Race combines mixed race, other non-white, and Hawaiian/Pacific Islander.

AAsian combines other Asian, Chinese, Japanese, and Filipino



Table 2. COVID-19 Vaccination During Pregnancy by Birth Month, 25 US Jurisdictions, PRAMS, 2021

Self-Reported COVID-19 Vaccination Coverage During Pregnancy

Infant
Birth Month :
Unweighted Weighted % 95% CI Chi-Square
Frequency
Overall 6,135 28.1 27.2-29.1 -
Month”A
January 64 4.1 2.4-5.7
February 123 7.8 5.7-10
March 160 9.8 7.4-12.1
April 275 17.8 15-20.7
May 387 22.1 19.1-25
June 417 254 22.2-28.7
July 524 25.7 22.8-28.6 <0001
August 655 31.2 28.1-34.3
September 821 39.9 36.4-43.3
October 896 45.1 41.7-48.6
November 931 49.9 46.3-53.4
December 882 46.1 42.5-49.6
Months (grouped)
January-April 622 10.1 8.9-11.2
May-August 1,983 26.3 24.7-27.8 <.0001
September-December 3,530 45.2 43.4-46.9

Figure 1. COVID-19 Vaccination During Pregnancy Among Women with a Live Birth by Month of Birth,
25 US Jurisdictions, PRAMS, 2021 (N=6,135)
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Table 3. Prevalence of COVID-19 Vaccination During Pregnancy by Maternal Health-Related

Characteristics, 25 US Jurisdictions, PRAMS, 2021

Self-Reported COVID-19 Vaccination Coverage During Pregnancy

Health-Related Unweighted
Characteristics Sample Size Unweighted Weighted 95% ClI Chi-Square
Frequency %
Overall 20,056 6,135 28.1 27.2-29.1 -
Health Conditions During Pregnancy
Gestational Diabetes*
No 15,158 4,667 28.6 27.5-29.6
Yes 2,371 768 29.0 26.2-31.8 0.7808
High Blood Pressure®
No 14,499 4,529 28.8 27.7-29.9 0.4667
Yes 3,043 908 27.7 25.2-30.2
Depression$
No 14,332 4,593 29.7 28.6-30.8 <0001*
Yes 3,156 823 23.1 20.8-25.4
Medical Risk Factor®
No medical risks 14,601 4,471 28.2 27.1-29.2 0.8246
Had Medical Risks 5,417 1,650 27.9 26.1-29.8 ’
Interactions with Healthcare System
Flu Vaccination Before Delivery®
No 7,118 1,223 22.3 20.5-24.0
Yes, before pregnancy 2,459 1,136 19.5 18.0-21.1 <.0001*
Yes, during pregnancy 7,849 3,041 58.2 56.2-60.2
Number of Prenatal Care Visits"
<8 4,206 1,068 215 19.5-23.6
9to 11 6,757 2,101 28.9 27.3-30.5 <.0001*
212 8,696 2,831 29.9 28.5-31.2
Fertility Treatment’
No 19,483 5,872 27.6 26.7-28.6 <.0001*
Yes 541 252 46.9 40.8-52.9
Place of Birth'
Hospital 19,725 6,089 28.5 27.6-29.4
Birthing Center 109 24 22.2 11.1-33.3 <.0001*
Residence 208 20 5.1 2.1-8.2 '
Other A A A A

1 Calculated using self-reported response in the survey and data available from the birth certificate. If the respondent was identified as having gestational
diabetes in the birth certificate or self-reported having gestational diabetes in the PRAMS survey, they were categorized as Yes for Gestational Diabetes.
§ Data obtained from the PRAMS survey, doesn’t include data from sites that did not meet the response rate threshold for PRAMS (AZ, IA, NH, and SC)

1 Data available from the infant’s birth certificate

* significant, p<0.05
A Data not shown, sample size less than 30
# Missingness 210%
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Table 4. Prevalence of COVID-19 Vaccination During Pregnancy by Geographic Characteristics, 25 US
Jurisdictions, PRAMS, 2021

Self-Reported COVID-19 Vaccination Coverage During Pregnancy

Demographic Characteristics Unwelgh1ied Chi-Square
Sample Size
Unweighted Frequency Weighted % 95% CI
Overall 20,056 6,135 28.1 27.2-29.1 -
Political Party*
Democratic"& 11,234 3,831 29.2 28.0-30.3 0.0009"
Republican® 8,822 2,304 259 24.4-27.4 '
Region
Island Areas 949 369 39.4 35.8-43.0
Midwest 5,969 1,686 27.8 26.2-29.4
Northeast 3,645 1,215 30.4 28.5-32.3 <.0001"
Southeast 3,229 964 23.3 21.1-25.5 '
Southwest 1,117 301 24.7 21.8-27.6
West 5,147 1,600 34.2 32.2-36.1
Urbanicity #$
Urban 13,862 4,590 30.1 29.0-31.2 <.0001"
Rural 4,018 855 16.4 14.5-18.3 '

* Categories based on results to the 2020 presidential election (https://www.270towin.com/maps/2020-actual-electoral-map).
M Includes: PR, IL, NJ, MA, NH, PA, DC, DE, WI, GA, AZ, WA, and OR.
S Includes: WV, NE, SD, ND, IA, MO, TN, SC, OK, UT, MT and WY.

& Puerto Rico was categorized as Democratic based on local government election as presidential election data is not available for the island as residents are not
eligible to participate in the U.S. presidential general elections due to its status as an unincorporated territory.
# Urbanicity based on maternal residence based on the birth certificate

T Significant, p<0.05
§ Missingness 210%
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Table 5. Prevalence of COVID-19 Vaccination During Pregnancy by Jurisdiction, 25 US Jurisdictions,
PRAMS, 2021

. . Unweighted Weighted
Jurisdictions by Region Frequency Prevalence (%) 95% ClI
Overall 6,135 28.1 27.2-29.1
Island Areas
Puerto Rico 369 394 35.8-43.0
Midwest
Nebraska 369 30.0 26.6-33.4
Illinois 342 29.8 26.8-32.7
South Dakota 250 27.7 24.3-31.0
Wisconsin 208 27.5 23.3-31.7
North Dakota 160 26.9 22.8-30.9
lowa 158 26.7 22.3-31.0
Missouri 199 24.3 20.9-27.6
Northeast
Massachusetts 530 42.9 39.4-46.3
New Hampshire 209 34.4 29.6-39.1
Pennsylvania 250 27.2 23.8-30.7
New Jersey 226 25.0 22.0-28.0
Southeast
Districts of Columbia 236 52.0t 46.9-57.1
Delaware 165 36.2 31.2-41.1
West Virginia 191 31.3 26.7-35.9
Tennessee 141 25.6 21.5-29.7
South Carolina 85 24.0 18.1-29.9
Georgia 146 18.2 14.7-21.7
Southwest
Oklahoma 107 30.3 23.0-37.7
Arizona 194 23.9 20.8-27.0
West
Washington 265 46.4 41.5-51.3
Oregon 691 36.1 32.8-39.3
Utah 321 26.9 24.0-29.9
Montana 242 21.0 18.5-23.5
Wyoming 81 16.9* 12.8-21.1

* Lowest prevalence across all jurisdictions
T Highest prevalence across all jurisdictions



Table 6. Self-Reported Reasons for Not Getting >1 Shot of COVID-19 Vaccine During Pregnancy Among Unvaccinated Individuals with a
Live Birth by Select Maternal Demographic Characteristics, 25 US Jurisdictions, PRAMS, 2021

Access-Related Reasons Healthcare Provider- Reasons Related to Vaccine Safety-Related Reasons Other Reasons
Maternal Demographic Related Reasons Efficacy and Perceived Risk
Characteristics No.§ Weighted % No.§ Weighted % No.§ Weighted % No.§ Weighted % No.§ Weighted %
(95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% Cl)

Overall 2,557 16.3 (15.4-17.2) 1,081 7.0 (6.4-7.6) 5,661 37.4(36.2-38.6) 11,077 75.0 (73.9-76.1) 6,384 41.7 (40.5-42.9)

Maternal Age 0.0023* 0.5665* <.0001* 0.0045* <.0001*
<20 111 13.8 (9.8-17.7) 63 9.5 (5.8-13.3) 326 47.5 (41.1-53.8) 513 75.9 (70.6-81.2) 367 51.2 (44.9-57.6)
20-24 423 14.1 (12.0-16.2) 227 6.9 (5.4-8.4) 1,330 46.8 (43.7-49.8) 2,229 78.0 (75.5-80.6) 1,443 47.6 (44.6-50.7)
25-29 690 14.9 (13.3-16.5) 308 6.7 (5.5-7.9) 1,771 40.1(37.9-42.4) 3,327 76.2 (74.2-78.2) 1,845 41.1(38.8-43.3)
30-34 819 18.4 (16.7-20.2) 302 7.0 (5.9-8.2) 1,422 32.3(30.2-34.3) 3,140 73.7 (71.7-75.6) 1,676 38.8 (36.6-40.9)
>35 514 18.1(15.9-20.3) 181 6.9 (5.4-8.4) 812 28.3 (25.8-30.9) 1,868 71.4 (68.8-74.0) 1,053 38.7 (35.8-41.5)

Race & Ethnicity 0.0034* 0.0006* <.0001* <.0001* <.0001*
White, Non-Hispanic 1,116 16.2 (15.0-17.4) 496 7.0 (6.1-7.9) 2,777 40.0 (38.4-41.6) 5,281 76.7 (75.3-78.1) 2,513 37.0(35.4-38.6)
Black, Non-Hispanic 285 12.9 (10.5-15.4) 127 5.4 (3.8-6.9) 749 36.7 (33.2-40.2) 1,452 71.1(67.6-74.5) 1,000 51.0 (47.3-54.7)
Hispanic 699 17.9 (16.0-19.9) 284 8.6 (7-10.1) 1,282 33.1(30.7-35.5) 2628 75.6 (73.3-77.9) 1,903 50.4 (47.7-53.0)
Al/AN 96 18.1 (10.5-25.6) 59 15.1(7.4-22.8) 280 52.1(43.4-60.8) 498 78.2 (71.0-85.3) 299 48.7 (39.8-57.5)
Asian 207 22.0(17.7-26.3) 44 3.9 (2.3-5.5) 176 18.8 (14.5-23.1) 545 63.6 (58.8-68.4) 262 27.9 (23.0-32.8)
Another Races 147 16.9 (11.7-22.1) 67 6.7 (3.8-9.5) 376 39.4 (32.8-45.9) 635 71.4 (65.3-77.5) 384 44.7 (38.0-51.4)

Education 0.0172* 0.0736* <.0001* 0.0008* <.0001*
< High School 337 13.7 (11.3-16.2) 150 9.1(6.7-11.5) 815 44.3 (40.4-48.1) 1,283 69.1 (65.4-72.7) 980 51.4 (47.5-55.3)
High School 595 15.1(13.3-16.9) 284 6.8 (5.6-8.0) 1,753 42.1(39.6-44.6) 3,025 75.8 (73.6-78.0) 1,897 46.1 (43.6-48.7)
> High School 1,602 17.4 (16.2-18.5) 634 6.6 (5.9-7.4) 3,045 33.9(32.5-35.4) 6,691 76.0 (74.7-77.3) 3448 37.7 (36.2-39.2)

Health Insurance” 0.0013* 0.6829* <.0001%* 0.1006* <.0001%*
Private 1,156 17.3 (15.9-18.7) 467 7.1(6.1-8.1) 2,224 32.1(30.4-33.8) 4,934 75.4 (73.9-77.0) 2,412 35.6 (33.9-37.4)
Public/Medicaid 814 14.0 (12.4-15.6) 387 6.6 (5.5-7.6) 2,188 40.3 (38.1-42.5) 3,836 73.3(71.2-75.4) 2,592 47.4 (45.1-49.6)
Other 29 24.5(13.7-35.2) 12 8.3 (2-14.6) 28 26.1(15.3-36.9) 62 68.2 (56.9-79.5) 43 36.3 (24.5-48.1)
None 58 10.4 (5.7-15.1) 29 5.3(2.2-8.4) 174 45.6 (37.2-54.1) 265 68.8 (60.9-76.6) 169 51.6 (43.1-60.0)

WIC Participation 0.311* 0.7779* <.0001%* 0.9555* <.0001*
Yes 878 15.7 (14.1-17.3) 384 6.9 (5.8-8.0) 2,075 41.3 (39.1-43.6) 3,705 74.9 (72.9-76.9) 2,556 49.5 (47.2-51.8)
No 1,659 16.7 (15.6-17.8) 683 7.1(6.3-7.9) 3,502 35.7 (34.2-37.1) 7,218 75.0 (73.7-76.3) 3,721 38.2 (36.7-39.7)

Income” 0.2863* 0.9067* <.0001%* 0.7592* <.0001*
<100% FPL 698 16.2 (14.3-18.2) 297 6.6 (5.4-7.8) 1,694 41.3 (38.7-43.9) 2,932 73.8 (71.4-76.2) 1,990 48.2 (45.6-50.9)
101%-200% FPL 459 15.3 (13.2-17.3) 222 7.0 (5.6-8.5) 1,243 42.1(39.2-45.0) 2,256 75.0 (72.3-77.7) 1,347 44.8 (41.9-47.7)
>200% FPL 853 17.4 (15.8-18.9) 332 6.7 (5.6-7.7) 1,538 29.7 (27.8-31.5) 3,587 74.7 (73.0-76.4) 1,629 33.1(31.2-35.0)

Abbreviations: Cl= Confidence Intervals, FPL=Federal Poverty Level, WIC= Special Supplemental Nutrition Program for Women, Infants, and Children, Al/AN= American Indian/Alaska Native

$ Unweighted Frequency

* Chi-Square Test, significance p-value < 0.05 are bolded
At Does not include data from sites that did not meet the 50% response rate threshold established by PRAMS (Arizona, lowa, New Hampshire, and South Carolina)
§Another Race combines mixed race, other non-white, and Hawaiian/Pacific Islander
tAsian combines other Asian, Chinese, Japanese, and Filipino



Table 7. Self-Reported Reasons for Not Getting >1 Dose of the COVID-19 Vaccine During Pregnancy, 25

US Jurisdictions, PRAMS, 2021

Self-reported reasons for not getting vaccinated for COVID-19 UFr:‘equl:ge:tc?/d P\:evri:eg:tt?‘;) 95% i;)mniftlgence
Access-Related Reasons

Was not in group that could get vaccine 1,846 11.6 10.8-12.3
Vaccine not available or ran out in area 977 6.7 6.0-7.3
Couldn't get an appointment or was placed on waiting list 268 1.8 1.5-2.1
Did not have transportation to get to vaccination site 172 0.9 0.6-1.1
Healthcare Provider-Related Reasons

Staff at the vaccination site did not want to vaccinate due to pregnancy 431 2.5 2.1-2.9
Doctor or HCP told her not to get the vaccine 759 5.2 4.6-5.8
Other Reasons

Allergy or health condition that prevented from getting vaccinated 331 2.0 1.6-2.3
Got vaccinated before pregnancy 363 1.9 1.6-2.2
Preferred using masks and other precautions instead 4,878 31.6 30.4-32.7
Other 1,544 10.7 9.9-11.5
Reasons Related to Vaccine Efficacy and Perceived Risk

Already had COVID-19 2,286 16.0 15-16.9
Did not think vaccine would protect against COVID-19 3,193 20.6 19.6-21.6
Did not think COVID-19 was a serious illness 1,090 7.0 6.3-7.6
Did not think they were at risk for infection 1,061 6.4 5.8-7.0
Did not think vaccines were beneficial 1,269 8.4 7.7-9.1
Safety-Related Reasons

Concerned about the possible side effects of the vaccine for the baby 9,815 66.3 65.1-67.5
Concerned about the possible side effects of the vaccine for the mom 7,958 53.7 52.4-54.9
Did not have enough information about the vaccine to feel comfortable getting 6,346 42.6

it 41.4-43.8
Concerned that the vaccine was developed too fast 6,202 41.7 40.5-42.9
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Table 8. Self-Reported Reasons for Not Getting >1 Shot Of COVID-19 Vaccine During Pregnancy Among Non-Vaccinated Persons with a
Live Birth by Select Maternal Health-Related Characteristics, 25 US Jurisdictions, PRAMS, 2021

Access-Related Healthcare Provider-Related Reasons Related to Vaccine Safety-Related Other
Maternal X . .
Health-related Reasons Reasons Efficacy and Perceived Risk Reasons Reasons
Characteristics No.S Weighted % No.§ Weighted % No.S Weighted % NS Weighted % No.S Weighted %
(95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
Overall | 2,557 16.3 (15.4-17.2) 1,081 7.0 (6.4-7.6) 5,661 37.4 (36.2-38.6) 11,077 75.0 (73.9-76.1) 6,384 41.7 (40.5-42.9)
Health Conditions During Pregnancy
Gestational Diabetes 0.2679* 0.3169%* 0.5227% 0.326* 0.7364*
No 1905 16.4 (15.4-17.5) 830 6.7 (6.0-7.4) 4288 36.1 (34.7-37.5) 8344 73.9 (72.6-75.2) 4825 41.4(39.9-42.8)
Yes 329 14.8 (12.4-17.3) 135 7.8 (5.7-9.9) 708 34.9 (31.5-38.2) 1399 75.6 (72.6-78.6) 827 40.7 (37.2-44.2)
High Blood Pressure 0.6476* 0.9624* 0.7842* 0.293* 0.0109*
No 1817 16.3 (15.2-17.3) 765 6.8 (6.1-7.6) 4083 35.9 (34.4-37.3) 7933 73.7 (72.4-75) 4548 40.4 (38.9-41.9)
Yes 382 15.6 (13.2-18.1) 186 6.8 (5.2-8.4) 860 36.4 (33.1-39.6) 1688 75.4 (72.6-78.3) 1023 45.2 (41.8-48.6)
Depression® 0.5748* 0.2155* <.0001* 0.0609* 0.0664*
No 1763 16.1 (15.0-17.1) 728 6.6 (5.9-7.4) 3850 34.3 (32.9-35.8) 7719 73.4(72.1-74.7) 4425 40.6 (39.2-42.1)
Yes 432 16.8 (14.4-19.2) 221 7.8 (6.1-9.4) 1084 44.0 (40.7-47.2) 1872 76.5 (73.7-79.3) 1140 44.0 (40.7-47.2)
Medical Risk Factor 0.913* 0.0703* 0.9399* 0.4832* 0.3305*
No medical risks 1846 16.3 (15.3-17.4) 778 6.7 (5.9-7.4) 4131 37.4 (36.0-38.8) 8105 75.2 (74.0-76.5) 4630 41.4 (40.0-42.8)
Had Medical Risks 708 16.2 (14.4-18.0) 301 8.1(6.7-9.4) 1518 37.3(34.9-39.7) 2954 74.3 (72.1-76.5) 1747 42.8 (40.3-45.3)
Interactions with Healthcare System
Flu Vaccination Before
Delivery' <.0001* 0.0208* <.0001* <.0001* <.0001*
No 744 11.1(9.9-12.3) 416 6.4 (5.4-7.3) 2888 45.3 (43.3-47.2) 4836 77.5 (75.8-79.2) 2949 45.4 (43.4-47.3)
Yes, before pregnancy 202 12.5(9.6-15.3) 129 9.8 (7-12.5) 478 29.9 (26.1-33.6) 1058 76.8 (73.2-80.3) 587 42.4 (38.2-46.6)
Yes, during pregnancy 1232 23.5(21.7-25.3) 400 6.6 (5.6-7.6) 1543 25.2 (23.4-27.0) 3664 68.6 (66.7-70.5) 1990 35.1(33.1-37.1)
Number of PNC Visits 0.737* 0.258* 0.035* <.0001* 0.090*
<8 569 15.7 (13.6-17.7) 215 5.9 (4.6-7.3) 1327 40.5 (37.6-43.4) 2370 69.5 (66.7-72.2) 1,545 44.5 (41.6-47.4)
9to 11 872 16.7 (15.1-18.3) 385 7.5 (6.3-8.6) 1918 37.2 (35.1-39.2) 3750 76.3 (74.5-78.1) 2071 41.4 (39.3-43.5)
>12 | 1,073 16.4 (15-17.8) 457 7.1(6.2-8.1) 2302 36.1 (34.4-37.9) 4747 76.7 (75.1-78.3) 2647 40.8 (39.0-42.6)
Fertility Treatment 0.2836* 0.2011% 0.0037* 0.7204* 0.0577%*
No 53 19.8 (13.0-26.6) 25 9.8 (4.9-14.7) 93 26.1 (19.3-33.0) 239 73.6 (65.7-81.5) 110 34.0 (26.5-41.6)
Yes 2502 16.3 (15.3-17.2) 1054 7.0 (6.3-7.6) 5557 37.6 (36.4-38.8) 10822 75.0 (73.9-76.1) 6268 41.9 (40.6-43.1)
Place of Birth 0.144* 0.149* <.0001* 0.069* 0.010*
Hospital 2,528 16.5 (15.6-17.4) 1063 7.1(6.4-7.7) 5479 36.7 (35.5-37.9) 10839 75.0 (73.9-76.1) 6268 42.0 (40.7-43.2)
Birthing Center 7 7.3 (0-15.3) 5 3.4(0-7.1) 50 62.3 (47.9-76.6) 79 88.3 (80.0-96.7) 36 41.0 (26.4-55.6)
Residence 21 9.8 (3.6-15.9) 12 4.6 (1.3-7.9) 126 63.1(53.9-72.3) 151 71.1(62.5-79.7) 77 27.0(19.1-35.0)
Other A A A A A A A A A A

Abbreviations: Cl = Confidence Interval, PNC=Prenatal Care

§ Unweighted Frequency

* Chi-Square Test, significance p-value < 0.05 are bolded
A Data not shown, sample size less than 30
* Does not include data from sites that did not meet the 50% response rate threshold established by PRAMS (Arizona, lowa, New Hampshire, and South Carolina)
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Table 9. Self-Reported Reasons for Not Getting 21 Shot of COVID-19 Vaccine During Pregnancy Among Non-Vaccinated Persons with a
Live Birth by Geographic Characteristics and Infant Birth Month, 25 US Jurisdictions, PRAMS, 2021

Access-Related Reasons

Healthcare Provider-Related

Reasons Related to Vaccine

Safety-Related Reasons

Other Reasons

Geographic Reasons Efficacy and Perceived Risk
Characteristics No.§ Weighted % No.§ Weighted % No.§ Weighted % No.§ Weighted % No.§ Weighted %
(95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% Cl)

Overall | 2557 16.3 (15.4-17.2) 1081 7.0 (6.4-7.6) 5,661 37.4(36.2-38.6) 11,077 75.0 (73.9-76.1) 6,384 41.7 (40.5-42.9)

Political Party* 0.9613* 0.1035* <.0001* <.0001* 0.0008*
Democratic& 1444 16.3 (15.2-17.4) 562 6.6 (5.9-7.4) 2646 33.2(31.7-34.7) 5775 72.3 (70.9-73.7) 3479 40.3 (38.8-41.8)
Republican$ | 1113 16.3 (14.8-17.7) 519 7.8 (6.6-9.0) 3015 46.5 (44.5-48.6) 5302 80.7 (79.1-82.3) 2905 44.7 (42.7-46.7)

Region® <.0001* 0.0005* <.0001* <.0001* <.0001*
Island Areas 168 28.8 (24.5-33.0) 78 12.8 (9.7-15.9) 193 32.3(27.9-36.7) 470 82.3 (78.7-85.8) 425 73.1(68.9-77.2)
Midwest 746 16.6 (15.0-18.3) 287 6.3 (5.3-7.3) 1783 41.0 (38.9-43.2) 3382 78.6 (76.8-80.4) 1843 42.0(39.8-44.1)
Northeast 483 18.4 (16.4-20.4) 164 6.6 (5.3-7.9) 725 29.9 (27.5-32.3) 1880 74.1(71.8-76.4) 949 35.2 (32.7-37.7)
Southeast 373 15.3 (13.1-17.5) 174 7.8 (6.0-9.5) 863 38.4 (35.4-41.5) 1711 74.8 (72.1-77.5) 1069 47.6 (44.5-50.8)
Southwest 122 16.0 (13.2-18.8) 76 10.1(7.7-12.6) 390 46.1 (42.1-50.0) 699 84.9 (82.1-87.7) 414 49.1 (45.2-53.0)
West 665 12.7 (11.5-14.0) 302 5.6 (4.7-6.6) 1707 37.0 (34.8-39.2) 2935 63.7 (61.5-65.9) 1684 35.1(33.0-37.2)

Urbanicity*$ 0.0416* 0.0644* <.0001* 0.0327* 0.0494*
Urban 920 15.9 (14.4-17.3) 342 6.1(5.1-7.1) 1984 34.9 (33.0-36.8) 3889 72.6 (70.8-74.4) 2325 43.8 (41.8-45.8)
Rural 641 13.5 (11.7-15.2) 337 7.6 (6.3-8.9) 1836 45.1 (42.5-47.6) 3174 75.8 (73.6-78.0) 1790 40.5 (38.0-43.0)

Trimester <.0001* 0.0213* <.0001* <.0001* <.0001*
January-April 1945 33.3(31.4-35.2) 432 6.9 (5.9-8.0) 1763 28.2 (26.4-30) 3732 64.3 (62.4-66.3) 2112 34.9 (32.9-36.8)
May-August 448 7.9 (6.8-9.0) 424 8.0 (6.9-9.2) 1956 38.5 (36.4-40.5) 4182 82.3 (80.6-83.9) 2195 42.1 (40.0-44.2)
September-December 164 2.8(2.1-3.5) 225 5.7 (4.6-6.8) 1942 49.4 (47-51.8) 3163 80.6 (78.6-82.5) 2077 51.2 (48.7-53.6)

Abbreviations: Cl = Confidence Interval,

§ Unweighted Frequency

* Chi-Square Test, significance p-value < 0.05 are bolded
+ Categories based on results to the 2020 presidential election (https://www.270towin.com/maps/2020-actual-electoral-map).

Alncludes: PR, IL, NJ, MA, NH, PA, DC, DE, WI, GA, AZ, WA, and OR.

$ Includes: WV, NE, SD, ND, IA, MO, TN, SC, OK, UT, MT and WY.
& Puerto Rico was categorized as Democratic based on local government election as presidential election data is not available for the island as residents are not eligible to participate in the U.S. presidential general
elections due to its status as an unincorporated territory.
# Urbanicity based on maternal residence based on the birth certificate

§ Missingness 210%
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Table 10. Self-Reported Reasons for Not Getting >1 Shot of Covid-19 Vaccine During Pregnancy Among Non-Vaccinated Persons with a
Live Birth by Jurisdiction, 25 US Jurisdictions, PRAMS, 2021

Access-Related Reasons

Healthcare Provider-Related

Reasons Related to Vaccine

Safety-Related Reasons

Other Reasons

o Reasons Efficacy and Perceived Risk
urisdiction Weighted % Weighted % Weighted % Weighted % Weighted %
g (0] (] (] 0 (0]
No-? (95% Cl) No.? (95% Cl) No.? (95% Cl) No.? (95% CI) No.? (95% Cl)
Overall 2557 16.3 (15.4-17.2) 1081 7.0 (6.4-7.6) 5,661 37.4 (36.2-38.6) 11,077 75.0 (73.9-76.1) 6,384 41.7 (40.5-42.9)
Chi-Square <.0001* 0.0002* <.0001* <.0001* <.0001*

Arizona 115 17.8 (14.7-21.0) 56 10.2 (7.5-12.8) 249 44.5 (40.3-48.8) 492 84.3 (81.2-87.3) 268 48.6 (44.4-52.9)
District of Columbia 60 24.9 (18.5-31.4) 14 3.2 (1.0-5.3) 54 20.3 (14.2-26.4)* 169 66.9 (59.9-73.8) 93 32.8(25.9-39.8)
Delaware 18 8.2 (4.2-12.3) 14 5.2(2.2-8.2) 113 42.2 (35.6-48.7) 226 84.4 (79.6-89.2) 135 52.2 (45.6-58.8)
Georgia 90 13.5(10.0-17.0) 41 6.7 (4.1-9.2) 193 29.1 (24.5-33.8) 420 69.7 (64.9-74.5) 289 47.6 (42.4-52.7)
lowa 89 14.0 (10.1-17.9) 30 5.0 (2.5-7.5) 214 43.9 (38.1-49.7) 372 77.3 (72.5-82.1) 241 39.6 (34.0-45.3)
IIlinois 146 17.8 (14.8-20.8) 52 6.1(4.3-8.0) 275 36.7 (32.9-40.6) 593 77.5 (74.2-80.9) 341 43.8 (39.8-47.8)
Massachusetts 204 27.8 (23.7-31.9) 52 6.8 (4.3-9.2) 245 29.7 (25.7-33.7) 579 76.0 (72.2-79.9) 351 42.4 (37.9-46.8)
Missouri 93 14.9 (11.5-18.2) 46 6.4 (4.2-8.6) 282 46.4 (41.7-51.0) 504 82.3 (78.8-85.8) 303 48.4 (43.8-53.0)
Montana 147 16.8 (14.2-19.5) 84 9.2 (7.1-11.2) 478 53.4 (49.8-56.9) 762 84.6 (82.0-87.2) 394 42.2 (38.7-45.7)
North Dakota 56 11.1(7.8-14.3) 22 5.7 (3.1-8.2) 146 40.0 (34.5-45.5) 314 77.2 (72.6-81.9) 143 36.9 (31.5-42.4)
Nebraska 173 20.5(16.9-24.1) 60 8.6 (5.9-11.3) 332 40.1 (35.8-44.5) 643 81.8 (78.4-85.2) 364 40.2 (36.0-44.5)
New Hampshire 74 19.7 (14.5-24.9) 21 5.1(2.2-7.9) 97 26.8 (21.0-32.7) 302 77.8 (72.4-83.2) 131 36.4 (30.1-42.6)
New Jersey 117 17.0 (13.9-20.1) 56 7.8 (5.6-9.9) 174 28.2 (24.5-32.0) 508 73.9 (70.3-77.5) 224 32.8(29.0-36.5)
Oklahoma 7 1.6 (0.4-2.8) 20 9.9 (3.7-16.1) 141 58.2 (48.3-68.1)t 207 90.0 (84.0-96.0)F 146 52.8(42.9-62.7)
Oregon 269 23.5(19.7-27.2) 84 7.0 (4.8-9.2) 462 42.2 (37.7-46.7) 845 76.6 (72.8-80.4) 579 50.5 (46.0-55.0)t
Pennsylvania 88 15.4 (12.0-18.9) 35 5.7 (3.5-7.9) 209 31.6 (27.3-36.0) 491 73.1(68.9-77.3) 243 34.0 (29.6-38.4)
Puerto Rico 168 28.8 (24.5-33.0)% 78 12.8(9.7-15.9)+ 193 32.3(27.9-36.7) 470 82.3 (78.7-85.8) 425 73.1(68.9-77.2)
South Carolina 60 17.3 (11.7-22.8) 16 7.8 (2.9-12.7) 127 52.8 (44.9-60.7) 221 79.8 (73.5-86.1) 129 45.9 (37.9-53.8)
South Dakota 104 12.2 (9.6-14.8) 38 4.6(2.9-6.2) 309 44.0 (39.9-48.0) 541 74.4 (71.0-77.8) 214 24.2 (20.9-27.6)
Tennessee 84 16.8 (12.8-20.8) 46 9.4 (6.3-12.6) 210 45.0 (39.6-50.3) 360 78.3 (74.1-82.5) 238 50.4 (45.0-55.7)
Utah 194 21.7 (18.5-24.9) 71 7.5 (5.6-9.4) 434 47.0 (43.2-50.8) 763 83.6 (80.7-86.4) 413 41.6 (38.0-45.3)
Washington 10 0.7 (0.2-1.3) A 20 2.5(1.1-3.9) A 157 23.6 (19.6-27.5) 265 38.5 (34-42.9) A 163 22.1(18.4-25.8) A
Wisconsin 85 18.0 (13.5-22.5) 39 6.7 (4.0-9.3) 225 42.1(36.5-47.7) 415 77.0(72.1-81.8) 237 37.0 (31.7-42.4)
West Virginia 61 14.9 (10.7-19.1) 43 10.6 (6.9-14.3) 166 37.5(31.8-43.3) 315 82.4 (78.1-86.8) 185 42.1(36.2-47.9)
Wyoming 45 13.5(9.4-17.7) 43 12.1(7.9-16.2) 176 52.4 (46.2-58.6) 300 86.4 (82.3-90.5) 135 35.0(29.2-40.9)

$ Unweighted frequency

* Chi-Square Test, significance p-value < 0.05 are bolded
A Lowest prevalence across all jurisdictions
T Highest prevalence across all jurisdictions
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Figure 2. Self-Reported Reasons for Not Getting >1 Shot of COVID-19 Vaccine During Pregnancy Among Non-Vaccinated Persons with a

Live Birth by Infant Birth Month, 25 US Jurisdictions, PRAMS, 2021
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Figure 3. Safety-Related Barriers to COVID-19 Vaccination During Pregnancy Among Women with a Live

Birth by Infant Birth Month, 25 US Jurisdictions, PRAMS, 2021
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Figure 4. Vaccine Efficacy and Perceived Risk Related Barriers to COVID-19 Vaccination During
Pregnancy Among Women with a Live Birth by Infant Birth Month, 25 US Jurisdictions, PRAMS, 2021
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Figure 5. Access-Related Barriers to COVID-19 Vaccination During Pregnancy Among Women with a
Live Birth by Infant Birth Month, 25 US Jurisdictions, PRAMS, 2021
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Figure 6. Healthcare Provider-Related Barriers to COVID-19 Vaccination During Pregnancy Among
Women with a Live Birth by Infant Birth Month , 25 US Jurisdictions, PRAMS, 2021
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Figure 7. Other Barriers to COVID-19 Vaccination During Pregnancy Among Women with a Live Birth by
Infant Birth Month, 25 US Jurisdictions, PRAMS, 2021
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Figure 8. Percent of Write-In Responses by Themes of Reasons for Not Getting Vaccinated for COVID-
19 During Pregnancy, 25 US Jurisdictions, PRAMS, 2021 (N=1,703)
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Table 11. Themes And Sub-Themes for Write-In Responses Specifying Reasons for Not Getting

Vaccinated for COVID-19 During Pregnancy, 25 US Jurisdictions, PRAMS, 2021

Salvesen von Essen, B.

Themes & Sub-Themes Count %

Other Reasons 435 25.5%
Not wanting to 187 11.0%
Other (not specified) 90 5.3%
Vaccine not being released or available while pregnant 89 5.2%
Religious, moral, or culture-related reasons 53 3.1%
Going into labor before being able to get it 12 0.7%
Unable to get due to a health condition 4 0.2%
Pregnancy or Infant Related Concerns 335 19.7%
Preferring to wait after birth 86 5.0%
Concerned over side effects of the COVID-19 vaccine (pregnancy or baby) 69 4.1%
Concern for pregnancy or fear of miscarriage 48 2.8%
Breastfeeding-related concerns 36 2.1%
Not wanting to due to complications or high-risk pregnancy 30 1.8%
Not wanting to get it while pregnant 27 1.6%
Available in late pregnancy and concerned over side effects close to delivery 26 1.5%
Not getting vaccine because it wasn’t recommended for babies and/or children 7 0.4%
Fertility-related concerns 6 0.4%
Data or Information Related Concerns 296 17.4%
Lack of data, research or information 141 8.2%
Lack of pregnancy-specific data (pregnant women not included in trials) 75 4.5%
General sentiments of distrust (Government, Politics or General) 61 3.6%
HCP unable to provide clear recommendation due to limited information on vaccine 19 1.1%
Vaccine Safety Centered Concerns 152 8.9%
General sentiments of fear, uneasiness or being scared about the vaccine 70 4.1%
Concerned due to others’ experiences (COVID-19 or vaccination) 29 1.7%
Concerned vaccine was developed too fast 24 1.4%
Not recommended by spouse, family or other non-HCP source 15 0.9%
Vaccine not being approved (only had emergency status) 9 0.5%
Concern over number of vaccines being recommended 5 0.3%
Perceived Risk Related Reasons 131 7.7%
Already had COVID-19 53 3.1%
Thinking it was not needed or not being at risk 47 2.8%
Vaccinated before pregnancy 14 0.8%
Thinking COVID-19 wasn’t a serious illness 10 0.6%
Preferring to use masks or other precautions 7 0.4%
Vaccine Efficacy Related Reasons 100 5.9%
Doesn’t believe in vaccine or is against vaccines 54 3.2%
Unsure about vaccine benefits given you can still get or spread COVID-19 41 2.4%
Not thinking vaccine would protect against COVID-19 5 0.3%
Healthcare Provider-Related Concerns 94 5.5%
HCP never recommended or offered the vaccine 46 2.7%
HCP recommended not getting the vaccine 24 1.4%
HCP recommended to wait after delivery 22 1.3%
HCP only recommended if they were at risk for infection 2 0.1%
Maternal Health Related Concerns 20 5.3%
Concerned over side effects of the COVID-19 vaccine (mom) 46 2.7%
Concerned about getting vaccine due to health condition 26 1.5%
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Table 12. Healthcare Provider Vaccine-Related Practices During Pregnancy, 25 US Jurisdictions,

PRAMS, 2021

Unweighted

Weighted

H 0,
HCP Practices Frequency % 95% ClI
Talked about the COVID-19 vaccine 15,162 73.8 (25.2-27.2)
Recommended getting the COVID-19 vaccine 12,187 58.3 (57.2-59.3)
Offered to give the COVID-19 vaccine 8,428 38.3 (37.2-39.3)
Referred somewhere else to get the COVID-19 vaccine 5,655 27.3 (26.4-28.3)

Table 13. Healthcare Practices by Self-Report COVID-19 Vaccination Status During Pregnancy,

25 US Jurisdictions, PRAMS, 2021

COVID-19 Vaccine during Pregnancy

Salvesen von Essen, B.

Healthcare No Yes
Provider Practices R R
Unweighted \\ iohted % 95% CI Unweighted ) iohted % 95% Cl
Frequency Frequency
Overall 13,921 71.9 70.9-72.8 6,135 28.1 27.2-29.1
Talk with me about COVID-19 vaccine
No 4,454 34.1 32.8-35.3 426 6.0 5.1-6.8
Yes 9,414 65.9 64.7-67.2 5,692 94.0 93.2-94.9
Recommended that | get the COVID-19 vaccine
No 7,030 53.4 52.1-54.7 753 12.3 11.0-135
Yes 6,785 46.6 45.3-47.9 5,349 87.7 86.5-89.0
Offered to give me the COVID-19 vaccine
No 8,404 64.3 63.1-65.5 3,094 55.3 53.4-57.2
Yes 5,406 35.7 34.5-36.9 2,984 44.7 42.8-46.6
Referred me to another place to get the COVID-19 vaccine
No 10,894 80.2 79.2-81.3 3,310 53.4 51.5-55.3
Yes 2,895 19.8 18.7-20.8 2,734 46.6 44.7-48.5
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Table 14. Healthcare Provider Practices During Prenatal Care Related to COVID-19 Vaccine by Maternal Demographic Characteristics,
25 US Jurisdictions, PRAMS, 2021

Maternal Talked about the Recommended getting Offered to give the Referred somewhere else to
Demographic COVID-19 vacc;in(-ij / the COVID-19 vaa;cin: / COVID-19 vacci:e — get the COVID-19 \r:ac;in/e
- Weighted % Weighted % Weighted % Weighted %
Characteristics No.t (95% Cl) No.t (95% Cl) No.t (95% Cl) No.* (95% Cl)
Overall 15,162 73.8 (25.2-27.2) 12,187 58.3 (57.2-59.3) 8,428 38.3(37.2-39.3) 5,655 27.3 (26.4-28.3)
Maternal Age <.0001* <.0001* 0.0011* 0.0049*
<20 566 69.5 (64.1-74.9) 464 55.9 (50.0-61.8) 379 45.6 (39.6-51.7) 215 26.5 (20.9-32.0)
20-24 2,340 66.3 (63.6-69.1) 1,855 53.3 (50.4-56.1) 1,500 41.5(38.8-44.3) 913 28.2 (25.7-30.8)
25-29 3,977 71.4 (69.5-73.3) 3,119 53.5 (51.4-55.6) 2,311 38.3 (36.3-40.3) 1,418 24.2 (22.4-25.9)
30-34 4,973 77.4 (75.9-79.0) 4,024 61.6 (59.8-63.4) 2,557 36.0 (34.2-37.7) 1,867 28.8 (27.2-30.5)
>35 3,306 78.2 (76.3-80.1) 2,725 63.9 (61.7-66.1) 1,681 37.8 (35.6-40) 1,242 28.5 (26.5-30.6)
Race & Ethnicity 0.0003* 0.0001* <.0001* 0.2127%*
White, Non-Hispanic 7,027 74.9 (73.7-76.2) 5,285 57.2 (55.8-58.6) 3,320 35.2 (33.9-36.6) 2,397 26.5 (25.3-27.7)
Black, Non-Hispanic 1,882 70.1 (66.9-73.4) 1,545 56.7 (53.3-60.1) 1,206 41.4(38.2-44.7) 760 27.7 (24.7-30.6)
Hispanic 3,466 71.3 (69.2-73.3) 3,025 60.8 (58.5-63.0) 2,310 44.4 (42.1-46.6) 1,453 29.2 (27.1-31.2)
Al/AN 614 72.7 (65.3-80.2) 505 61.0 (52.9-69.1) 436 52.7 (44.6-60.9) 201 23.1(16.7-29.5)
Asian* 1,222 78.6 (75.0-82.1) 1,075 67.1(63.1-71.1) 607 36.7 (32.7-40.6) 472 29.0 (25.2-32.7)
Another Race? 907 76.8 (71.8-81.7) 716 54.0 (48.1-59.9) 528 42.3(36.6-48.1) 357 28.5 (23.4-33.6)
Education <.0001* <.0001* 0.0009* 0.0177*
< High School 1,504 62.4 (58.9-65.9) 1,256 51.7 (48.1-55.3) 1,064 40.3 (36.8-43.8) 593 25.1(22.0-28.2)
High School 3,237 66.8 (64.5-69.1) 2,583 51.9 (49.5-54.2) 2,108 41.5 (39.2-43.8) 1,203 25.3(23.3-27.4)
> High School 10,308 78.2(77.1-79.2) 8,250 61.6 (60.3-62.8) 5,182 36.7 (35.5-37.9) 3,807 28.4 (27.2-29.5)
Insurance™* <.0001* <.0001%* <.0001%* 0.0009*
Private 7,863 79.4 (78.2-80.6) 6,313 63.6 (62.1-65.0) 3,854 36.2 (34.8-37.6) 2,891 29.2 (27.9-30.6)
Public 4,418 68.7 (66.7-70.7) 3,629 53.1 (50.9-55.2) 2,996 44.7 (42.6-46.8) 1,738 26.9 (25.1-28.8)
Other 94 54.4 (43.3-65.4) 81 41.7 (31.0-52.4) 67 34.6 (24.4-44.8) 36 20.0 (12.1-28.0)
None 245 51.5 (43.5-59.6) 194 40.2 (32.2-48.1) 160 28.2(21.0-35.4) 75 17.4 (11.1-23.7)
WIC Participation <.0001* 0.0024* <.0001* 0.6556
Yes 4,517 69.4 (67.5-71.4) 3,763 55.4 (53.3-57.5) 3,080 44.9 (42.8-46.9) 1,815 26.9 (25.1-28.7)
No 10,440 75.3 (74.2-76.4) 8,256 59.2 (58.0-60.5) 5,229 35.8 (34.6-37.0) 3,758 27.4 (26.2-28.5)
Income?® <.0001* <.0001%* <.0001%* 0.0053*
<100% FPL 3,319 67.4 (65.0-69.8) 2,791 54.1 (51.6-56.6) 2,325 45.4 (43.0-47.9) 1,335 26.2 (24.1-28.3)
101%-200% FPL 2,603 69.3 (66.8-71.8) 2,042 51.9 (49.3-54.6) 1,533 38.2 (35.7-40.7) 989 26.4 (24.1-28.8)
>200% FPL 6,285 81.1(79.8-82.4) 5,051 65.3 (63.7-66.8) 2,929 35.5(34.0-37.1) 2,269 29.9 (28.4-31.4)

Abbreviations: Al/AN = American Indian/Alaska Native, NH= Non-Hispanic, FPL=Federal Poverty Level, HS= High School, WIC= Special Supplemental Nutrition Program for Women, Infants, and Children
T Unweighted Frequency

A Self-reported health insurance during pregnancy

* Chi-Square Test, significance p-value < 0.05 are bolded

§ Includes: other non-specified and respondents categorized as mixed race due to low sample size (n=15)

# Asian combines other Asian, Chinese, Japanese, and Filipino

§ Another Race combines mixed race, other non-white, and Hawaiian/Pacific Islander

& Does not include data from sites that did not meet the 50% response rate threshold established by PRAMS (Arizona, lowa, New Hampshire, and South Carolina)
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APPENDIX A. LIST OF PARTICIPATING JURISDICTIONS AND OPERATIONAL INFORMATION, 2021

Salvesen von Essen, B.

REGION

SOUTHWEST

SOUTHEAST

SOUTHEAST

SOUTHEAST

MIDWEST

MIDWEST

NORTHEAST

MIDWEST

WEST

MIDWEST

Jurisdiction

ARIZONA
(AZ)

DELAWARE
(DE)

DISTRICT OF
COLUMBIA
(DC)

GEORGIA

(GA)

ILLINOIS
(L)

IOWA
(1A)

MASSACHUSETTS

(MA)

MISSOURI

(MO)

MONTANA
(MT)

NEBRASKA
(NE)

Stratification

Medicaid Status
- Medicaid
- Non-Medicaid

Birthweight
- Low birth weight
- Normal birth weight

Birthweight
- Low birth weight
- Normal birth weight

Gestational Age
- Premature Birth (20-36 weeks)
- Other

Birthweight
- Low birth weight
- Normal birth weight

Race/Ethnicity
- Hispanic
- Everyoneelse

Race/Ethnicity

- White, Non-Hispanic + mi
- Black, Non-Hispanic

- Hispanic

- Other

Birthweight
- Low birth weight
- Normal birth weight

Race/Ethnicity

- American Indian/Alaska Native

- Non-Al/AN, noncore

- Non- Al/AN, micropolitan/
small metro/ unknown county
of residence

Race/Ethnicity
- White

Total Sample
Size

1,853

1,617

954

1,546

1,975

1,528

2,501

1,671

2,231

2,312

No. of
respondents

782

834

500

785

1,119

657

1,321

832

1,169

1,226

Weighted Response Rate

42%*

52%

55%

50%

56%

44%*

57%

50%

55%

59%
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NORTHEAST

NORTHEAST

MIDWEST

SOUTHWEST

WEST

NORTHEAST

ISLAND AREA

SOUTHEAST

NEW HAMPSHIRE
(NH)

NEW JERSEY
(NJ)

NORTH DAKOTA
(ND)

OKLAHOMA
(OK)

OREGON
(OR)

PENNSYLVANIA
(PA)

PUERTO RICO
(PR)

SOUTH
CAROLINA
(sC)

Black
Native American

Asian/Pacific Island

Hispanic

Birthweight

Smoking status & Race/Ethnicity

Low birth weight

Normal birth weight

Smoker, White
Smoker, Minority
Nonsmoker, White
Nonsmoker, Black

Nonsmoker, Hispanic

Nonsmoker, Asian

Race/Ethnicity

White
American Indian
Other Races

Race/Ethnicity

Non-Hispanic, White/Other
Non-Hispanic, Black
Non-Hispanic, American

Indian
Hispanic

Race/Ethnicity

White

Hispanic

Asian

African American
American Indian
Pacific Islander

Birthweight

Low birth weight

Normal birth weight

Birthweight

Low birth weight

Normal birth weight

Birthweight

Low birth weight

1,362

1,706

1,146

2,794

3,501

1,722

1,268

592

942

586

1,460

1,878

934

965

386

Salvesen von Essen, B.

42%*

56%

54%

53%

57%

56%

81%

32.4%*
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MIDWEST

SOUTHEAST

WEST

WEST

SOUTHEAST

MIDWEST

WEST

Notes.

SOUTH DAKOTA
(SD)

TENNESSEE
(TN)

UTAH
(uT)

WASHINGTON
(WA)

WEST VIRGINIA
(wv)

WISCONSIN

(wi)

WYOMING
(wy)

Normal birth weight

Race/Ethnicity

White, Non-Hispanic
American Indian
Other

Birthweight

Low birth weight
Normal birth weight

Race/Ethnicity

White, Non-Hispanic
American Indian
Other

Race/Ethnicity

Hispanic

African American
Native American
Asian/Pacific Island
White, Other, Unknown

Birthweight

Low birth weight
Normal birth weight

Race/Ethnicity

Non-Hispanic, White
Non-Hispanic, African
American

Other

Race/Ethnicity

Low Birth Weight, Other race

American Indian

Normal Birth Weight, Other

race

1,716

1,162

1,716

2,068

1,216

1,775

946

1,026

633

1,026

1,147

604

764

448

66%

55%

66%

61%

51%

56%

54%

Salvesen von Essen, B.

* Did not meet the PRAMS response rate threshold. Datasets only include birth certificate variables and COVID-19 Vaccine variables.
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APPENDIX B. Themes, Definitions and Criteria for Inclusion and Exclusion for Qualitative
Thematic Analysis of Write-In Responses Examining Barriers to COVID-19 Vaccination During
Pregnancy.

Themes ‘ Definition

Access-Related Reasons Access-related reasons refer to barriers related to external or systemic factors limiting
someone from getting vaccinated. Data points for this theme do not explicitly refer to
personal reasons but focus on systemic challenges that led to their action. These barriers
can include systemic challenges to vaccination, such as not being eligible for the
vaccination, vaccinations not being available, being unable to reach vaccination sites, or
not having transportation. This group did not include data associated with personal
barriers such as being busy and not having help caring for other children or families. This
theme did not include data points that mention specific concerns, choices, or desires.
Additionally, this theme did not include data points that provide information on specific
barriers, such as someone not allowing them to get vaccinated (spouse, healthcare

provider).
Healthcare Provider- Healthcare provider reasons refer to barriers related directly to a healthcare
Related Reasons professional's actions that limit a person’s ability to get vaccinated. Healthcare

professionals can include any health-related provider providing care to the respondent,
including a doctor, nurse, doula, or midwife. These barriers can consist of actions such as
not being told or recommended by a healthcare provider to get vaccinated or a
healthcare provider explicitly recommending against or not allowing vaccination.

Vaccine Efficacy-Related Vaccine efficacy reason refers to barriers associated with the vaccine's ability to produce
Reasons the desired protection, such as preventing severe illness or spreading the disease for the
examined vaccine (COVID-19) or other vaccines. These barriers include all data points
associated with vaccine effectiveness. This theme included data points focused on poor
data availability, showing that vaccines are effective. Reasons related to not believing in
vaccines were also included in this theme. Reasons associated with religious and moral
beliefs or sentiments surrounding not getting vaccinated were also included. This theme
did not include data points mentioning research, information, or vaccine testing.

Perceived Risk-Related Perceived risk-related reasons refer to those who do not think the vaccine is needed or
Reasons valuable. These reasons can include responses associated with not thinking the vaccines
were needed, such as already having COVID, getting vaccinated before pregnancy, being
healthy, preferring to use other infection prevention methods, or being part of a group
at decreased risk. This theme was also assigned data focusing on not believing COVID-19
was an actual illness. Data points referencing not wanting the vaccine because it was
ineffective were not included here.

Pregnancy or Infant Pregnancy or infant related concerns refer to barriers that explicitly mention concerns or
Related Concerns worries over the potential impact the vaccine could have on the infant (baby), the
pregnancy, or fertility. Data points that discuss safety-related concerns associated with
healthcare providers, mothers, data, or research or are vaccine-specific were not
included.
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Maternal Health-Related
Concerns
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Maternal health related concerns refer to barriers related to items that explicitly
mention concerns or worries over the potential impact the vaccine could have on the
mother’s health or aspects related directly to the mother/respondent.

Vaccine Safety-Centered
Concerns

This theme included general sentiments of fear, uneasiness, or fearing getting
vaccinated, worry over the development time; safety-related concerns due to lived
experiences, or non-healthcare provider-related sources recommending against the
vaccine. HCP recommendations against vaccination were not included in this theme.

Data or Information
Related Concerns

Data or information related concerns refers to barriers related to any items that
explicitly mention concerns over data or information available regarding the vaccine.
This theme includes data points referencing lack of data (whether its general or specific
to vaccine safety and recommendations during pregnancy); comments that mention lack
of trusting the information or sources providing the information regarding the vaccine
including distrust of government, politics or government agencies or HCP inability to
provide adequate data. This theme includes data points referencing lack of data
(whether its general or specific to vaccine safety and recommendations during
pregnancy); comments that mention lack of trusting the information or sources
providing the information regarding the vaccine including distrust of government,
politics or government agencies or HCP inability to provide adequate data. This theme
did not include specific mentions of concerns over side effects for either the
mother/respondent or the baby.

Other Reasons

Other reasons refer to data points that do not provide specific information or context
associated with the barriers to vaccination. This theme solely includes reasons or barriers
that do not include specific context on how the respondent reached the overall decision
for not getting vaccinated. These barriers can include responses solely based on a
personal preference (e.g., not wanting to, or it’s my choice) and that do not provide
additional information that can help guide the reasoning behind the desire. Items that
mention not wanting to provide information or clarification were also included in this
theme. Data points that indicate a reason based on choice or preference, but that
provides additional information or context on how or why the personal choice was
reached was not included (e.g., | just do not want to because | can be healthy without
vaccines).
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