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Abstract

Background: The Advisory Committee for Immunization Practices recommends that all
pregnant women receive the seasonal influenza vaccine and the tetanus toxoid, diphtheria toxoid,
and acellular pertussis (Tdap) vaccine during every pregnancy. However, vaccination coverage
rates are suboptimal among pregnant women in the United States, leaving these women and their
unborn children at risk of vaccine-preventable diseases and their complications.

Objectives: We sought to understand the current landscape of published literature regarding
maternal immunization, including barriers to and predictors of vaccine acceptance, and identify
gaps in the research in order to inform strategies for future programmatic improvement.

Methods: We conducted a literature search using MEDLINE (OVID), PsychINFO, and CINAHL
(Ebsco) databases. The search included published, English-language manuscripts that identified
patient, provider, or system-level barriers to, predictors of, or interventions that improved uptake
of maternal vaccines among pregnant women in the US. Studies were reviewed using an inductive
thematic analysis approach.

Results: We included 75 studies in our review. Pregnant women identified 25 different barriers to
accepting recommended maternal immunizations; barriers related to vaccine safety perceptions
were the most common. Healthcare providers identified 24 different barriers to vaccinating

their pregnant patients. The most commonly cited barriers among healthcare providers were
financial concerns. Eighteen different predictors of vaccine acceptance were identified. Receipt of

"Corresponding author at: Immunization Services Division, National Center for Imnmunization and Respiratory Diseases, Centers for
Disease Control and Prevention, 1600 Clifton Rd NE, Mailstop A-19, Atlanta, GA 30329, Georgia.

Present address: Influenza Division, National Center for Immunization and Respiratory Diseases, Centers for Disease Control and
Prevention, 1600 Clifton Rd NE.
nfi5@cdc.gov, CLutz2@cdc.gov (C.S. Lutz), ibt5@cdc.gov (W. Carr), ancO@cdc.gov (A. Cohn), iwn3@cdc.gov (L. Rodriguez).

Disclosure Statement
The authors report no conflict of interest.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Lutz et al. Page 2

a healthcare provider’s recommendation was the factor most frequently reported as a reason for
vaccination among pregnant women.

Conclusions: We were able to identify gaps in the literature regarding maternal immunization
and make recommendations for future research. Efforts to address the challenges of maternal
immunization in the United States should include increasing the focus on Tdap, implementing
more high-level assessments of safety perceptions and associated concerns, and determining most
effective interventions.

Keywords

Influenza vaccine; Maternal immunization; Prenatal care; Tdap vaccine; Vaccination during
pregnancy

1. Introduction

In the United States, elimination and reduction of vaccine- preventable diseases through
immunization has directly increased life expectancy by reducing morbidity and mortality
[1]. Despite the proven effectiveness of immunization, however, adult vaccinations remain
underutilized, including those indicated for pregnant women [2—4]. Pregnant women are at
high risk for influenza-related morbidity and mortality and adverse pregnancy outcomes,
such as preterm birth and fetal demise [5-8]. Maternal immunization is particularly
important when considering vaccine- preventable diseases, such as influenza and pertussis,
for which there is no other option for protecting very young infants. Specifically, influenza
vaccine is not licensed for use prior to six months of age, and adequate antipertussis
antibodies are only achieved after 2-3 doses of the diphtheria and tetanus toxoids and
acellular pertussis vaccine (DTaP) by six months of age [9].

The Advisory Committee on Immunization Practices (ACIP) makes recommendations for
the use of vaccines among adults in the United States, including pregnant women. ACIP has
recommended that all pregnant women receive the seasonal influenza vaccine since 2004
[10] and the tetanus toxoid, diphtheria toxoid, and acellular pertussis (Tdap) vaccine during
every pregnancy (i.e., regardless of vaccination history) since 2012 [11]. The American
College of Obstetricians and Gynecologists have endorsed these recommendations [12,13]
and developed toolKits to facilitate maternal vaccination for providers and their patients
[14,15]. In addition, the American College of Nurse Midwives also publicly supports
maternal vaccine recommendations and has produced informational factsheets for pregnant
women [16,17].

There is a robust body of literature available on the factors that influence maternal
vaccination uptake in the United States, including a recent review synthesizing predictors
of maternal vaccination [18]. However, this study does not address barriers and includes

a considerably smaller pool of reviewed publications. Additional reviews largely focus

on programmatic and policy issues surrounding clinical research on the use of vaccines
among pregnant women, or clinical endpoints such as safety and effectiveness [19-21].

The current review synthesizes these, and other, considerations from the perspective of
pregnant women and their healthcare providers. Our objective was to understand the current
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landscape of published literature regarding barriers and predictors of immunization of US
pregnant women, and identify gaps in the research through an exploratory literature review.

2. Methods

2.1 Inclusion criteria

We conducted a literature search using the following databases from the dates indicated
through December 2017: MEDLINE (OVID) (1946), PsychINFO (1967), and CINAHL
(Ebsco) (1982). The search included published, English-language manuscripts that identified
patient, provider, or system-level barriers to or predictors of uptake of maternal vaccines
(i.e., seasonal influenza [influenza], novel 2009 pandemic influenza A [pH1N1], and/or
tetanus toxoid, diphtheria toxoid, and acellular pertussis [Tdap]) among pregnant women
in the US. The full search strategy, including catchment terms, is detailed in Appendix

1. Studies were excluded if they included only vaccine coverage, vaccine efficacy,
non-modifiable factors (e.g., race/ethnicity), intentions to vaccinate, vaccination among
postpartum women or other non-pregnant populations, or non-routine or contraindicated
vaccines (e.g., pneumococcal vaccine). Studies conducted outside of the United States,
cost-effectiveness studies, dissertations, case studies, modeling studies, methods papers,
reviews, and articles with no abstract were also excluded. After abstracting all articles
considered for inclusion, we reviewed manuscripts from a previous search that identified
barriers, predictors, and facilitators of immunization uptake among all adults and included
those that specifically identified pregnant women if they were not captured in our present
search (Fig. 1).

2.2 Data abstraction

Manuscripts were reviewed by one reviewer using an inductive thematic analysis approach
[22]. Prior to abstraction, we created a review matrix with factor categories for six

main themes (patientbarriers, provider-barriers, system-barriers, patient-predictors, provider-
predictors, and systems-predictors) drawn from prior knowledge and subject matter expert
(SME) consultation. We defined barriers as any patient-, provider-, or systems-level factor
that resulted in decreased odds of a patient receiving a vaccine; any factor a patient reported
as a reason for refusing or hindered their ability to receive a vaccine; any factor a provider
reported hindered their ability to provide the vaccine to pregnant patients; or any factor
beyond the control of a patient or provider that reduced the odds of maternal vaccine uptake.
We defined predictors as any patient-, provider-, or system-level factor that resulted in
increased odds of a patient receiving a vaccine; any factor that a patient reported as a reason
for accepting an immunization; any factor that a provider reported as facilitating their ability
to provide the vaccine to pregnant patients; or any strategy, intervention, or change made

at the healthcare/clinic-level that resulted in measurable increases in maternal immunization
uptake.

As the main objective was to understand the current landscape of published literature
regarding maternal immunization and identify gaps in the research in order to inform
strategies for future programmatic improvement, we did not evaluate the quality of
individual studies or seek to quantify the magnitude of reported factors. Instead, for surveys,
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interview, and focus group studies, we noted when a study participant identified a factor

as a barrier or predictor. For observational, quasi-experimental, and experimental studies,

all factors identified via descriptive statistics were included. In manuscripts that reported
statistical analyses (e.g., using risk ratios), only statistically significant factors were included
in the matrix, and if a manuscript reported bivariate and multivariable analyses, only
significant results from the latter were included. During synthesis, we counted the number
of times each factor was linked to vaccination acceptance or refusal overall and rank-ordered
them from the most cited to least cited.

3. Results

Of 507 manuscripts identified in the search, 83 met eligibility criteria and 61 were included
after full-text review [23-83]. Fourteen studies identified in the previous aforementioned
search were also included [84-97], yielding 75 total publications (Fig. 1).

3.1 Publication characteristics

Thirty-seven publications focused solely on seasonal influenza vaccine, seven focused solely
on Tdap, and ten focused solely on novel 2009 pandemic influenza A (pH1N1) vaccine
(Table I). The remaining 21 publications included a combination of these three vaccines;
three of these also included vaccines not routinely recommended for pregnant women.

Study designs implemented by authors were: prospective (n = 3) and retrospective (n =

6) cohort studies, focus groups or interviews (n = 4), randomized control trials (RCTs

aka “experimental”; n = 8), non-randomized control trials (quasi-experimental, e.g. pilot
studies; n=10), secondary data analyses (n = 11; nine used data from the Pregnancy Risk
Assessment Monitoring System), and patient and/or provider surveys (n = 33). Fifty-eight
studies focused solely on pregnant women, 11 on healthcare providers, and six included both
populations.

3.2 Barriers

Forty-one publications documented barriers among pregnant women. From these, we
identified 25 individual patient-level barriers to maternal immunization uptake (Table 2).
Barriers related to patients’ perceptions of the safety of vaccines for themselves or their
unborn baby were documented the most frequently (n = 33). Among studies that reported
proportions, 6.4-71.0% of pregnant women reported safety concerns for themselves (n =
21); at least 20% of pregnant women in all but five of these studies reported this concern.
Among studies that reported the proportion of women who considered safety to their unborn
baby as a barrier (n = 19), the range was 2.9% to 77.0%; this concern was documented
among at least 20% of pregnant women in all but six of these studies. Other patient
barriers documented in at least 25% of the patient-barrier publications were not receiving a
provider recommendation for the vaccine, not usually receiving the influenza vaccine, and
not perceiving themselves to be at risk for contracting the disease (Table 2).

Fourteen publications documented barriers among healthcare providers, from which
we identified 24 individual factors (Table 3). Financial concerns (e.g., inadequate
reimbursement), patient refusal, concerns about safety or side effects for pregnant patients,
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and confusion regarding or being unaware of recommendations for pregnant women were
the only barriers documented in 40% or more of provider-barrier publications. The only
system-level barrier identified was inadequate vaccine supply and distribution, such as
shortages during the 2009-2010 influenza HIN1 pandemic.

3.3 Predictors

Thirty-eight publications documented predictors of maternal immunization uptake from the
patient perspective, from which we identified 18 unique factors (Table 3). Receipt of a
healthcare provider’s recommendation - whether accompanied by an offer or not - was the
factor most frequently reported as a reason for vaccination among pregnant women; over
60% of studies that documented predictors among preghant women reported this factor.

Of studies that identified this predictor, the majority (n = 22/26) reported percentages

of women or ratios, and reflect that a large proportion of women consider this factor
important in their decision-making (16.9-94.7%; ratios: 2.10-56.62). Furthermore, three
of these studies reported the difference in vaccine uptake when a recommendation was
accompanied by an offer versus when it was not. A greater percentage of women who
received both a recommendation and offer accepted the vaccine (63.4-73.6%) versus those
who only received a recommendation (33.5-47.5%). The following predictors were included
in at least 20% of included patient-predictor publications: patient-perceived effectiveness
of the vaccine, past receipt of the seasonal influenza vaccine, and patient-perceived risk of
contracting the disease.

Only two studies specifically identified provider-oriented predictors, from which we
identified three unique factors. Ten publications identified systems-level predictors that
successfully improved vaccination among pregnant women; among these, there were 16
unique factors identified. Increasing provider and practice staff awareness through education
and/or training was the most commonly reported method, followed by prompts/reminders
for providers, standing order protocols, and increasing patient awareness through education.
Five of these studies implemented several of these strategies at once and report successful
uptake of maternal immunizations using a multicomponent intervention.

3.4 Specific vaccines

Almost half (n = 18/37) of the publications that focused exclusively on seasonal influenza
vaccine from the patient perspective identified safety concerns as a barrier to uptake

(17 studies identified concerns for self [23,24,33,35,39,41,44,45,51,53,56,61,71,76,96]; 13
identified concerns for the fetus [23,24,33,35,36,51,53,61,67,69,76, 77,96]; and 7 identified
misperceptions, such as the vaccine causes influenza [35,36,39,44,45,56,69]). Additionally,
three studies demonstrated that healthcare providers were concerned about the safety

of influenza vaccine for pregnant patients [30,79,83], and one study among providers
indicated that patient-perceived safety was an issue in providing the vaccine [55]. Fourteen
publications identified receiving a healthcare provider’s recommendation as a predictor of
accepting the seasonal influenza vaccine [23,35,36,39, 45,46,50,53,57,60,61,67,69,94]. Ten
publications focused solely on the pH1N1 vaccine; of those, five publications identified
safety concerns (for self and fetus) as barriers among patients [31,49,59,80,88]. Among the
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eight publications that focused exclusively on Tdap, there were no barriers or predictors of
vaccine acceptance or administration consistent between publications.

4. Discussion

This report summarizes key findings from the literature regarding barriers, predictors,

and facilitators of uptake of maternal vaccinations among patients and healthcare

providers. Similar to studies of infant, adolescent, and adult vaccination, a strong provider
recommendation is an important factor in a pregnant woman being vaccinated. Among
preghant women, perceptions or concerns that the vaccine is not safe often influenced
decisions to refuse vaccinations during pregnancy, especially the seasonal influenza vaccine.
These concerns persist despite rigorous testing and proven safety of vaccines. Not receiving
a recommendation from a healthcare provider was also a recurrent barrier. Financial
concerns, concerns about safety or side effects for pregnant patients, and confusion
regarding or being unaware of recommendations were the primary concerns cited by
healthcare providers.

Pregnant women tend to exhibit high information-seeking behaviors [98]. Healthcare
providers are critical and trusted sources of information for women during pregnancy,

and the importance of a provider recommendation in a pregnant woman’s decision to

receive a vaccination has been extensively demonstrated [18,21,23,25,31,35,36,39,40,43,45—
47,50,52,53,57,60,61,67, 69,80,92,94]. However, several studies suggest that providers may
not be effectively relaying maternal vaccine information to their pregnant patients, as
evidenced by the high proportion of women who report not discussing maternal vaccination
with their providers [44-46,99] or dissatisfaction with the information they are given

[100]. Women have increasingly turned to supplemental sources of information during
pregnancy, such as the Internet and social media [99-101], and many of the concerns
identified among pregnant women may be the result of information-gathering outside of the
healthcare setting. These resources may be important tools for information-seeking women
during pregnancy, but it is important to note that there is little evidence to indicate the
quality of the information accessed by pregnant women, and most women do not discuss

the information they retrieve with their healthcare providers [98,102]. One included study
specifically identified the influence of outside sources on pregnant women (e.g., the Internet)
as a barrier for providers [55]. Therefore, it is critical to ensure that the information women
find is clear and accurate, but more importantly, to increase awareness and encourage the use
of provider organizations and public health sources.

This report identified gaps in the maternal immunization literature that future research
should aim to address. Tdap vaccine was considered in less than one-quarter of included
studies, and was the primary vaccine of interest in only eight of these. Although this

is likely due to the newness of the recommendation [11], further research concerning
barriers and predictors of this important maternal vaccine are warranted, especially as

the recommendation becomes more universally adopted. In addition, although concern
regarding vaccine safety has been well-defined (especially for influenza vaccine) as a
barrier, safety perceptions among patients as a predictor of uptake is underrepresented.
Only five publications included in this report demonstrated that patients who cited believing

Vaccine. Author manuscript; available in PMC 2023 August 16.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Lutz et al.

Page 7

the vaccine was safe were more likely to accept vaccinations. This factor could be better
understood if, within the same study, efforts were made to distinguish safety perceptions
across a spectrum, rather than the binary approach used in the majority of extant literature.
For example, instead of only including perceived safety concerns among a list of factors

to choose from as a reason for refusing the vaccine (i.e., yes it’s a factor vs. no it’s

not a factor), future studies should consider including Likert scalestyle questions that ask
respondents to rank how safe they perceive a vaccine to be, followed by how much perceived
safety is a priority when making decisions regarding vaccination.

The interface between healthcare providers and patients is another area in which evidence is
lacking. There is very limited information regarding the actual conversations that occur
between healthcare providers and pregnant patients. In the absence of being able to
prospectively observe these interactions, intervention efforts must rely on retrospective
patient and provider reports, which are not corroborated and may be subject to memory
error and recall bias. Efforts to better understand how healthcare providers can make the
most effective recommendations to pregnant women should start with an in-depth evaluation
of this critical encounter.

Another important nuance to explore more systematically is the impact of a strong

provider recommendation on pregnant women’s acceptance of vaccination despite negative
perceptions regarding vaccine safety. Although both factors were considered individually in
many of the included studies, there has been no identifiable effort to understand under what
circumstances or what patient factors determine if a healthcare provider’s recommendation
does or does not outweigh perceived safety concerns. Sociodemographic and/or attitudinal
differences may exist between women who accept vaccines because their healthcare provider
recommended it in spite of their concerns about vaccine safety, and those women who reject
the vaccine, regardless of whether a healthcare provider recommended it. Several studies
have classified vaccine hesitance among parents of young children based on the type and
strength of their concern [103-108]. It has been demonstrated that many vaccine-hesitant
parents demonstrate nuanced attitudes towards immunization rather than dichotomous
positive or negative attitudes, and that attitudes may differ depending on the vaccine type
[106]. These nuances in attitudes are also likely present among pregnant women, so it

is probable that many of the studies considered in our review failed to capture subtleties
among patients regarding concerns over their own vaccination during pregnancy. In addition,
there are several vaccines, such as Group B Streptococcus and Respiratory Syncytial Virus
vaccines, that are under development. If recommended, understanding the spectrum of
perceived safety of these newer vaccines will be critical to ensuring uptake. Capturing these
data would not only prove highly beneficial for healthcare providers in communicating

with pregnant patients regarding vaccinations, but is vital to informing effective future
interventions.

Furthermore, data describing pregnant women’s reason(s) at the time of vaccine refusal

or acceptance are lacking. Although the information available through this review is
informative and establishes identifiable patterns regarding vaccination decision-making
among pregnant women and their healthcare providers, there is little to no evidence that
elucidates how attitudes translate into vaccine uptake and coverage. For example, although
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women in their third trimester (compared to women in earlier stages of pregnancy) were
more likely to report willingness to receive influenza and Tdap vaccines [55], only three
studies explicitly indicated being in the first trimester of pregnancy as a reason for seasonal
influenza vaccine refusal by pregnant women [23,33,41]. In addition, one recent study
indicated that a statistically significant higher proportion of women in their third trimester
(compared to those in their first or second) recalled discussing maternal vaccination with
their healthcare provider [99]. Enrolling women in studies during their first trimester of
pregnancy to further evaluate this association presents significant challenges, but efforts to
document timing of acceptance or refusal in addition to the specific reason(s) are warranted.

4.1 Limitations

Our review has limitations. First, this was an exploratory review and it is possible the
literature search failed to capture all relevant publications. Second, the diversity of included
study methodology precluded meta-analysis and we did not evaluate the quality of individual
studies. It is important to note that even if a particular barrier or predictor is cited in a
study, it may not be relevant if the study it was identified in is of poor quality. Furthermore,
we did not document instances of failed interventions and were unable to determine why

a factor may not have been reported. As it is not possible to know whether a particular
factor was not reported due to study design decisions made by researchers, or if they were
truly not considered barriers or predictors by participants, it may be challenging to interpret
findings within a larger context. Despite these limitations, our report was strengthened by
the comprehensive scope of barriers and predictors represented. We were able to identify
critical gaps in the literature regarding maternal immunization and make recommendations
for future research.

5. Conclusions

Our review suggests that negative perceptions among pregnant women regarding vaccine
safety contribute to reduced uptake of maternal vaccinations, especially influenza. Meeting
the challenges of maternal immunization in the United States will require addressing
several important research gaps, including increasing the focus on Tdap, implementing
more high-level assessments of safety perceptions and associated concerns, and assessing
healthcare provider interactions. Among healthcare providers, financial concerns were

the primary barriers. Addressing these will be more challenging, as alleviating burdens
placed on providers (e.g. inadequate reimbursement for vaccine administration) will require
fundamental systems and policy changes. However, this review should provide an informed
evidence base for future policy decision-making.
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Appendix 1

The search strategy was developed by subject matter experts (SMEs) and Centers for
Disease Control and Prevention research librarians. Librarians developed an initial strategy
based on the original search query submitted by SMEs, after which the strategy was refined

by both parties. The below strategy is the final search used in this review.

Original Search Query:

We are interested in the facilitators, barriers, and predictors of vaccination among pregnant

women in the United States. Examples include: insurance status and insurance type,

provider recommendation, complexity of payment, complexity of recommendations, ease
of automation of the recommendations, record keeping, use of standing orders, use of
electronic medical record adults, having an immunization champion, acceptability of the

vaccine, etc.

Search Strategy:

Database

Strategy

Run Date

Records

Medline
(OVID)1946-

Psyclnfo
(OVID)1967-

exp immunization programs/ OR *Mass Vaccination/ OR *Vaccination
Refusal/ OR *Vaccination/sn,td,ut OR (immunization OR vaccine* OR
vaccinate* OR vaccination*).ti OR herpes zoster vaccine.mp

AND

“Attitude of health personnel”/ or Practice Patterns, Physicians’/ or

Patient Acceptance of Health Care/ OR Health Knowledge, Attitudes,
Practice/ OR Attitude to Health/ OR Treatment Refusal/ OR ut.fs OR
(utilization OR facilitator* OR barrier* OR predictor* OR best practice*
OR guideline* OR recommendation* OR uptake OR coverage OR (vaccin*
ADJ2 rate*) OR (vaccin* ADJ2 prevalence) OR (implement* adj3 fidelity)
OR (insurance ADJ2 (status OR type OR coverage)) OR (electronic

ADJ2 record*) OR record keep* OR standing order* OR (program* adj2
implement*) OR (factor* ADJ3 rate*) OR “miss* opportunit*”).ti,ab.
AND

Exp United States/ OR United States.ti,ab. OR national survey* OR united
states.gc. OR (United States OR USA OR Alabama OR Alaska OR Arizona
OR Arkansas OR California OR Colorado OR Connecticut OR Delaware
OR Florida OR Georgia OR Hawaii OR Idaho OR Illinois OR Indiana OR
lowa OR Kansas OR Kentucky OR Louisiana OR Maine OR Maryland OR
Massachusetts OR Michigan OR Minnesota OR Mississippi OR Missouri
OR Montana OR Nebraska OR Nevada OR New Hampshire OR New
Jersey OR New Mexico OR New York OR North Carolina OR North
Dakota OR Ohio OR Oklahoma OR Oregon OR Pennsylvania OR Rhode
Island OR South Carolina OR South Dakota OR Tennessee OR Texas

OR Utah OR Vermont OR Virginia OR Washington OR West Virginia

OR Wisconsin OR Wyoming OR New England OR Mid-Atlantic OR Mid-
Western OR America*)ANDPregnan*

“immunization program*” OR “Mass Vaccination*” OR “Vaccination
Refusal” OR “Vaccination program*” OR “vaccine program*” OR
(immunization OR vaccine* OR vaccinate* OR vaccination*).ti OR “herpes
zoster vaccine”

AND

(utilization OR facilitator* OR barrier* OR predictor* OR best practice*
OR guideline* OR recommendation* OR uptake OR coverage OR (vaccin*
ADJ2 rate*) OR (vaccin* ADJ2 prevalence) OR (implement* adj3 fidelity)
OR (insurance ADJ2 (status OR type OR coverage)) OR (electronic

ADJ2 record*) OR record keep* OR standing order* OR (program* adj2
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505 unique results included from
search: Medline/OVID (428),
Psycinfo/OVID (4), and CINAHL/Ebsco
(73).

Page 17

82 abstracts considering patient-,
provider-, and/or systems-level
barriers and/or predictors that affect
vaccination uptake among pregnant
women included for full-text review.

423 abstracts excluded for the following criteria: duplicates,
vaccine efficacy only, vaccine coverage only, non-modifiable
factors only, intentions to vaccinate only, postpartum or
other non-pregnant populations only, non-routine (e.g.
pneumococcal) or contraindicated (e.g. varicella) vaccines
only, non-US, cost-effectiveness, economic analysis,
dissertations, epidemiological studies, medical case-studies,
modeling studies, methods only, recommendations, reviews,
articles with no abstract, or otherwise irrelevant.

21 studies excluded after full-text review for
above exclusion criteria.

14 studies identified in previous
search describing above
considerations among all US adults
that considered pregnant women
included.

75 total publications included in final
review.

Fig. 1.

The literature search yielded 505 unique results, of which 423 were excluded during abstract
review. We reviewed 82 full-text articles and included 61; we identified 14 additional articles
appropriate for inclusion from a prior literature search. The total number of publications
abstracted and included in the present review is 75.
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