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Maternal immunization holds tremendous promise to
improve maternal and neonatal health for a number of
infectious conditions. The unique susceptibilities of pregnant
women to infectious conditions, as well as the ability of
maternally-derived antibody to offer vital neonatal protection
(via placental transfer), together have produced the recent
increased attention on maternal immunization. The Advisory
Committee on Immunization Practices (ACIP) currently
recommends 2 immunizations for all pregnant women
lacking contraindication, inactivated Influenza and tetanus
toxoid, reduced diphtheria toxoid, and acellular pertussis
(Tdap). Given ongoing research the number of vaccines
recommended during pregnancy is likely to increase. Thus,
achieving high vaccination coverage of pregnant women for
all recommended immunizations is a key public health
enterprise. This review will focus on the present state of
vaccine acceptance in pregnancy, with attention to currently
identified barriers and determinants of vaccine acceptance.
Additionally, opportunities for improvement will be
considered.

Maternal Immunization: A Historical Context

Immunizations are one of the most effective interventions in
modern medicine. Numerous infectious conditions previously
responsible for significant morbidity and mortality have been
either completely eliminated or greatly reduced as significant
contributors to global infectious disease burden. The majority of
benefits have been realized in pediatric health and are also noted
for numerous infectious conditions affecting adolescents and
adults.

Dramatic immunization successes have also been seen in the
field of reproductive health. The domestic rate of Congenital

Rubella Syndrome has been radically reduced (at least in part) by
the combination of the measles, mumps, and rubella (MMR)
vaccine programs for children and adolescents and standardized
testing during pregnancy for susceptibility to rubella along with
postpartum immunization of women lacking immunity.1 Inter-
nationally, programs using a maternal immunization approach
(immunizing mother for maternal and importantly neonatal ben-
efit via trans-placental antibody transfer) have had a large impact
on lowering the rates of neonatal tetanus.2 Additionally, with the
advent of anti-D immune globulin use among Rh-negative
mothers, the rates of Rh-alloimmunization have dramatically
fallen since the 1970s.3 Given the proven track record of these
interventions, as well as emerging data and related heightened
attention on the benefits of maternal influenza and pertussis
immunization, renewed and robust efforts are underway to pro-
mote maternal immunization as a powerful intervention against
numerous maternal and neonatal pathogens.

In light of this re-emerging emphasis in public policy, aca-
demic, federal, and pharmaceutical circles about the potential
impact of maternal immunization, improved understanding and
mechanisms allowing for optimal vaccine uptake in pregnancy
are timely and necessary.4 This review will address these very
important issues with a focus on how to overcome known bar-
riers in order to achieve meaningful progress with regard to
maternal vaccine acceptance.

Current Recommendations for Vaccination
During Pregnancy

Currently, the ACIP recommends 2 vaccines for all pregnant
women: (1) inactivated Influenza, and (2) tetanus toxoid,
reduced diphtheria toxoid, and acellular pertussis (Tdap;
Table 1).5,6 This section will review the evidence and rationale
supporting the current guidelines for maternal immunization.
Data in this area are evolving, and Figure 1 contains resources
with regularly updated information on maternal immunization
guidelines.
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Influenza
Influenza exposure is common, affecting an estimated 11% of

pregnant women.7,8 Twentieth century influenza pandemics,
including the 2009 H1N1 pandemic, demonstrated that
pregnant women are at increased risk for influenza-related mor-
bidity and mortality.9-14 Seasonal influenza also imparts

disproportionate morbidity and mortality to pregnant
women,15,16 partly due to the altered immunologic and physio-
logic parameters of pregnancy.17,18 Numerous studies have docu-
mented increased respiratory, febrile, and cardiopulmonary
morbidity among pregnant women during seasonal influenza epi-
demics.7,8,19-24 These maternal consequences increasingly appear
to be associated with numerous adverse pregnancy outcomes
(preterm delivery, fetal distress, fetal growth restriction, cesarean
delivery), and the potential for detrimental neonatal
outcomes.20,25,26

Influenza vaccination is the most effective strategy for influ-
enza prevention during pregnancy. Multiple studies document
the immunogenicity27-29 and safety30,31 of maternal influenza
vaccination. Studies of seasonal32 and pandemic33,34 influenza
vaccination in the United States and abroad suggest that exposure
to the influenza vaccine during pregnancy does not appear to be
associated with obstetric or fetal complications.35-38 In fact,
maternal immunization may reduce rates of preterm birth and
suboptimal growth among infants of vaccinated mothers.39,40 In
a landmark randomized controlled trial published in 2008,
Zaman and colleagues demonstrated that maternal influenza vac-
cination confers neonatal protection against influenza,41 presum-
ably due to transplacental passage of maternal IgG antibody to
the fetus.42 Maternal influenza vaccination has also been associ-
ated with reduced rates of influenza-related hospitalization of
infants less than 6 mo of age.43 These findings are particularly
important given that neonates under 6 mo are at heightened risk
of severe complications from influenza, and they also are ineligi-
ble to receive any currently available influenza vaccine

Table 1. Recommendations for vaccination during pregnancy5,6

Vaccine
General recommendation

for use in pregnancy
Timing of
vaccination

Vaccine
formulation

Exceptions/
contraindications

Influenza
(inactivated)

Recommended during
each pregnancy

Preconception or as early in
pregnancy as possible
during influenza season

IIV (IIV3 or IIV4) Prior severe allergic reaction
to influenza vaccine; individuals
with history of severe allergic
reactions to eggs should be assessed
by a physician with expertise in
management of allergic conditions

Influenza
(LAIV)

Not recommended n/a n/a n/a

Tdap Recommended during
each pregnancy

Optimal timing is between
27–36 wk gestation
(but may be given at any time)

Tdap Prior severe allergic reaction to
Tdap vaccine, encephalopathy not
due to other causes within 7 d of
Tdap administration; neurologic
reactions to Tdap should be
considered on a case by case
basis with a physician.

Td Used if otherwise indicated
(i.e., for wound management if
at least 5 y since the previous
Td booster)

When indicated If Td is indicated for a
pregnant woman,
administer Tdap

As above for Tdap

*Abbreviations: LAIV, live attenuated inactivate influenza vaccine; IIV, inactivated influenza vaccine; IIV3, trivalent formulation; IIV4 quadrivalent formulation;
Tdap, tetanus toxoid, reduced diphtheria toxoid and acellular pertussis; Td, tetanus and diphtheria;**Other vaccines not routinely recommended for preg-
nant women but safe to administer during pregnancy when a clinical indication exists include: hepatitis B, hepatitis A, pneumococcal, meningococcal, yel-
low fever, rabies and anthrax vaccines.102-105 Of note, the live attenuated MMR vaccine is contraindicated during pregnancy, but recommended for
postpartum administration to rubella nonimmune pregnant women.102 The live attenuated Typhoid vaccine is not recommended during pregnancy due to
lack of available data.106

1. The American College of Obstetricians and Gynecologists . 

a. Immunization for Women : http://www.immunizationforwomen.org/

2. Centers for Disease Control and Prevention. 

a. Vaccines and Immunizations : www.cdc.gov/vaccines

b. Guidelines for Vaccinating Pregnant Women:

http://www.cdc.gov/vaccines/pubs/preg-guide.htm

3. The Advisory Committee for Immunization Practices. 

a. Vaccine Recommendations of the ACIP. http://www.cdc.gov/vaccines/ 

pubs/ACIP-list.htm

4. The Agency for Healthcare Research and Quality, the American Academy of Allergy 

Asthma and Immunology, the Organization of Teratology Information Specialists, 

and the Slone Epidemiology Center at Boston University .

a. Vaccines and Medications in Pregnancy Surveillance System (VAMPSS): 

http://www.pregnancystudies.org/what-is-vampss/

Figure 1. Resources with regularly updated information about vaccination
during pregnancy.
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formulations. Maternal immunization is thus the only current
mechanism to provide antibody to the newborn, and is a highly
cost-effective intervention.44

Based on the well-documented benefits and safety of maternal
influenza vaccination, yearly influenza vaccination is recom-
mended by the ACIP and ACOG for all women who are preg-
nant or who might become pregnant during influenza season.5,45

Women who are or will be pregnant during influenza season are
advised to receive the trivalent inactivated influenza vaccine
(newer quadrivalent vaccines also are compatible with preg-
nancy). Live attenuated influenza vaccine is not recommended
for use in women who are pregnant, given the theoretical risks of
viremia and fetal infection from a live-attenuated vaccine. The
inactivated vaccine can be administered before or during influ-
enza season, regardless of gestational age (ideally as soon as vac-
cine is available).5

Tetanus, diphtheria, pertussis
Pertussis (also called whooping cough) is a highly infectious

bacterial disease that causes an acute respiratory infection with 3
classic phases: catarrhal, paroxysmal, and convalescent. Adults
can develop symptoms of pertussis, but the overwhelming major-
ity of pertussis disease affects newborns �3 mo of age,46 who are
more susceptible to pertussis infection and serious morbidity and
mortality.47 Infants do not begin their own vaccination series
until 2 mo of age, and, until this time, are critically dependent
on the immunity of family members and other caregivers for pro-
tection against pertussis (a protective ‘cocoon’).

Starting in 2006, the ACIP recommended vaccination of
postpartum women and all other family members and caregivers
who had not previously received the vaccine in order to protect
the newborn. This strategy, known as “cocooning,” was in part
based on data that three-fourths of infected infants appear to con-
tract pertussis from close family members.48 Cocooning proved
challenging to broadly implement and inadequate as an isolated
strategy to prevent newborn pertussis. In the face of persistent
increases in pertussis disease, in June of 2011, the ACIP issued a
new recommendation that previously unvaccinated women
receive Tdap during pregnancy.49 In the setting of ongoing
increases in pertussis disease in newborns, reassuring data on the
safety of Tdap in pregnancy, and evolving data on the waning of
immunity after initial vaccination,50,51 another revision was
made by the ACIP in February of 2012. These most current rec-
ommendations advise that all pregnant women receive a dose of
Tdap during their current pregnancy, regardless of prior immu-
nization history. Vaccination is acceptable at any gestational age,
but optimally timed at 27 to 36 wk to maximize antibody trans-
fer and newborn immunity.6 These guidelines are supported by
ACOG52 and the American Academy of Pediatrics (AAP).53 If
Tdap is not received during pregnancy and has not previously
been administered, it should be administered immediately post-
partum. The current recommendations are based at least in part
on rationale similar to that underlying recommendations for
influenza vaccination in pregnancy, namely that maternal vacci-
nation is safe, effective, and protects an otherwise vulnerable new-
born in the first few weeks of life. Monitoring through the

CDC’s Vaccine Adverse Event Report System from 2005–2010
suggests the safety of Tdap immunization during pregnancy.54

These reassuring findings from passive surveillance were con-
firmed in a recent randomized, controlled phase 1–2 trial.55 In
this study of the safety and immunogenicity of Tdap immuniza-
tion of third trimester pregnant women, no Tdap vaccine-related
adverse events or adverse pregnancy outcomes were observed.
Adverse event monitoring related to Tdap vaccination is ongoing
at a population level. A recent decision analysis suggests that
antenatal vaccination with Tdap will avert more infant pertussis
cases, hospital admission and deaths than prior cocooning
strategies.56

Other vaccines
In addition to influenza and pertussis, the Centers for Disease

Control and Prevention (CDC) vaccination schedule identifies
immunizations that may be safely administered during pregnancy
based on individual risk factors. These important but non-rou-
tine immunizations will not be addressed in detail here, but have
been discussed elsewhere.57

Importantly, numerous industry-sponsored investigations
have been undertaken or are underway for at least 2 new vaccines
under development targeting maternal immunization specifically,
group B streptococcus (GBS) and respiratory syncytial virus
(RSV).58,59 If the vaccines are found to be safe and efficacious for
prevention of neonatal infection after maternal immunization,
first-ever FDA-approved vaccines for use specifically in pregnancy
could be available for widespread use. Such a development would
expand the total number of immunizations recommended during
pregnancy in the future, emphasizing the importance of maternal
vaccine acceptance in enabling achievement of the important
goal of improved maternal/neonatal health.

Vaccine Acceptance: A Crucial Consideration
for Implementing Maternal Immunization

Recommendations

Despite the strong endorsement of recommended immuniza-
tions in pregnancy by the ACIP, ACOG, the AAP, and Healthy
People 2020, vaccine uptake during pregnancy has been subopti-
mal. National estimates of influenza vaccine coverage of pregnant
women have historically been persistently and discouragingly
low, around 15%.60-64 Vaccination rates increased during
the 2009 H1N1 pandemic (to approximately 45–50% in the
2009–2010 season), and these rates were seemingly sustained
in the 2010–2011,65,66 2011–2012,67 and 2012–201368 seasons.
Although encouraging, such estimates of vaccine coverage of
pregnant women remain far below the Healthy People 2020 goal
of 80% influenza vaccine coverage of pregnant women.62

There is limited available data to assess rates of Tdap vaccine
uptake among pregnant women in the United States. Available
estimates suggest that rates as low as 3% are the likely starting
point for national data around the time of the first Tdap during
pregnancy vaccination recommendation from the ACIP in
2011.6 Such low rates are not surprising given the novelty of the
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recommendation and the understanding that obstetric providers
have not traditionally viewed pertussis as a relevant vaccine-pre-
ventable disease for their primary patient population (pregnant
women), and may not have regarded themselves as vaccinators.
Expectations are high for some measure of increase from this low
baseline in the ensuing years.

Determinants of Maternal Vaccine Acceptance

Maternal acceptance of recommended vaccinations is a key
consideration in improving maternal immunization rates. Cer-
tain segments of the obstetric population seem more at risk for
non-vaccination. National and international studies have demon-
strated that vaccination is less likely in pregnant women with
lower socio-economic status,69 less educational attainment,70 and
in women belonging to racial/ethnic minority groups.71,72 Vac-
cine non-receipt among certain population sub-segments is likely
mediated, at least in part, by sociocultural and psychological fac-
tors influencing maternal vaccine acceptance, as has been demon-
strated in non-pregnant populations.73,74

The Health Belief Model75 is a well-known conceptual frame-
work that addresses social and psychological determinants of
health behaviors. According to the Health Belief Model, belief in
a personal threat coupled with a belief in the effectiveness of a
behavior in reducing that threat will predict the likelihood of
that behavior. This model can be used to better understand vac-
cine declination.76-79 In a conceptual model based on the Health
Belief framework, key determinants of maternal influenza vacci-
nation include perceived vulnerability to influenza disease, per-
ceived benefits that outweigh costs of vaccination, vaccination-
related normative beliefs and prior behaviors, and self-efficacy

(Fig. 2). The effects of these determinants can be modified by
perceived regret about vaccination behaviors and by cues to
action regarding vaccine-related decisions in pregnancy.

This conceptual framework is reflected in known barriers to
maternal acceptance of vaccination in pregnancy, including: lack
of knowledge about susceptibility to severe influenza disease in
pregnancy and susceptibility to severe pertussis disease in new-
borns, misinformation about vaccine effectiveness, concerns
about vaccine safety and side effects, prior vaccination behavior,
lack of precedent for receiving a vaccination from an obstetric
provider, fear of needles, general mistrust of the healthcare pro-
fession, and poor access to care.80 Some of these barriers will be
addressed in detail here.

Lack of perceived susceptibility and misinformation about
vaccine effectiveness

Some pregnant and postpartum women may not appreciate
their increased susceptibility to influenza infection and poten-
tially severe influenza disease.81,82 False beliefs about influenza
susceptibility and severity and the effectiveness of vaccination
have been associated with reduced maternal uptake of the vac-
cine.83 Similarly many pregnant women may be unaware of their
risk of acquiring and then exposing their infant to pertussis, an
infant’s increased susceptibility to pertussis, and the consequences
of neonatal pertussis.84 Perceived susceptibility to disease and
accurate understanding of the disproportionate severity of influ-
enza disease in pregnancy and pertussis in neonates appear to be
necessary precedents to acceptance of vaccination in pregnancy.
Indeed, in one cross-sectional survey of 173 pregnant women,
worry about acquiring influenza was the strongest predictor of
vaccine intention.85 This factor will continue to be an issue as
more vaccines are investigated and eventually recommended for

use in pregnancy to combat maternal
and/or neonatal disease.

Concerns about vaccine safety and
side effects

In multiple studies, a primary rea-
son for declining influenza16,82,86 or
pertussis84 immunization during preg-
nancy is concern that the vaccine
might harm the baby. Unvaccinated
women in Georgia cited a variety of
reasons for declining the influenza vac-
cine in 2006–7, including concerns
that the vaccine might harm their
babies (27.4%) or themselves
(25.5%).16 In a cross-sectional survey
of postpartum women in Canada, 46
of 58 respondents (80%) incorrectly
believed that influenza vaccination can
cause birth defects.81 In another cross-
sectional survey of more than 500
pregnant women at an academic, ter-
tiary care center in Pennsylvania, over
60% were concerned about vaccine

Perceived 
Disease 
Vulnerability

Susceptibility 
Severity

Perceived Benefits 
of Vaccination

To Mom
To Baby

Perceived Cost 
of Vaccination

Side Effects
Financial
Time/Effort

Status Quo Bias 
(vaccination history 
outside of pregnancy 
and in prior 
pregnancy)

Cues to Action
(Communication Inputs) 

Source(Provider, Social Network)
Framing (positive frame)

Maternal Acceptance of 
Vaccination

Perceived Social 
Norms regarding 
vaccination in 
pregnancy 

Perceived Regret regarding inaction vs.  
vaccination

Self-efficacy

Figure 2. Modified health belief model as a theoretical framework for maternal acceptance of
vaccination.
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safety during pregnancy, with a worrisome 8% believing that the
influenza vaccine causes influenza disease.82 In one study of the
2011–12 influenza season, only 36% of pregnant women were
vaccinated, and concerns about vaccine safety were the most cited
reason for not receiving the influenza vaccine.67,87 Reassuringly,
patients’ focus on potential vaccine harm comes at a time of grow-
ing data about the benefits and safety of maternal vaccination for
babies.32,33,35,39-41 Emphasizing the benefits of maternal immuni-
zation, including its safety and absence of fetal harm, should help
decrease the perceived cost of maternal immunizations.

Prior vaccination behavior
Prior vaccination behaviors appear to influence current immu-

nization acceptance in non-pregnant individuals, including
healthcare workers.88,89 Maternal acceptance of immunization
during pregnancy may also be influenced by prior vaccination
behaviors. Some young women may have previously received vac-
cines only during childhood and may feel that adults do not need
vaccines as children do.71,90 Such beliefs may contribute to vac-
cine declination. Conversely, prior receipt of the seasonal influ-
enza vaccine may predict influenza vaccine receipt. In one recent
cross-sectional survey of 199 pregnant women, respondents who
had received influenza vaccination in the previous season were
5 times as likely to have accepted influenza immunization during
pregnancy than those who had not.78

Other barriers
Pregnant women may be unaccustomed to receiving vaccines

from obstetrician gynecologists; it is unclear how this may affect
willingness to request or receive vaccines in an obstetrician’s
office. Some women may harbor general mistrust of the medical
establishment, and this may affect their willingness to receive vac-
cines during pregnancy. Lack of perceived family and/or peer
approval of vaccination during pregnancy may also be an impor-
tant barrier to vaccine uptake.91 In the general public, poor access
and out of pocket expense are known barriers to uptake of pre-
ventive health services. While specific data are not available in
pregnancy, lack of insurance, unreliable transportation, and
inconsistent or absent prenatal care may also represent barriers to
maternal acceptance of immunization. Lastly, there may be sig-
nificant provider-related barriers to maternal acceptance of
immunization.80 Financial barriers may constrain obstetricians’

ability to administer vaccines in their offices,92,93 which may act
as a logistic barrier to maternal immunization. Lack of knowledge
about influenza or concerns about current vaccination guidelines
may affect a provider’s likelihood of making a recommendation
or the strength of their recommendation for maternal vaccina-
tion.86,94 Additionally, obstetrician gynecologists may not con-
sider themselves vaccinators.92,93,95 These attitudinal barriers are
vitally important, given that compelling provider recommenda-
tion has consistently been shown to be critically important to a
pregnant woman’s decision to accept vaccination.16,96

Opportunities for Improving Implementation
of Recommended Immunizations During Pregnancy

We support the following key tasks as evidence-based
approaches to promoting maternal immunization acceptance:
Educate, Recommend, Normalize, Maximize Convenience
(Table 2; concepts adapted from the ACOG Committee Opin-
ion on Integrating Immunizations into Practice45).

Educate
Insufficient knowledge about susceptibility to and morbidity

of vaccine-preventable disease and the risks and benefits of vacci-
nation are modifiable barriers to vaccine uptake. Women’s health
providers should explicitly address vaccination with all obstetric
patients. Counseling should focus on the effectiveness and safety
of vaccination for both mom and baby. Individuals who perceive
susceptibility to influenza and believe in the vaccine’s effective-
ness are more likely to get vaccinated.91 A positively framed mes-
sage that stresses the benefits of vaccination (i.e., ‘influenza
vaccination protects you and your baby from influenza’) may be
more effective than a negatively framed message that stresses the
risks of foregoing influenza or pertussis vaccination (i.e., ‘if you
don’t get the influenza vaccine, you could get really sick and need
intensive care’).97 This may be particularly true if the message
emphasizes the validated benefits to the infant.90 These conversa-
tions are an opportunity to ask a patient about her concerns and
address any specific misinformation about vaccines (especially
the notion that a vaccine can give a person an illness). Helping a
patient explore her fears about vaccination is important, given
the role emotions play in moderating decisions for vaccine

Table 2. Evidence-based approaches to promoting maternal vaccine acceptance*

Educate Explicitly address vaccination with all obstetric patients. Counseling should focus on effectiveness and safety of
vaccination for both mom and baby. Help patients weigh anticipated regret of inaction vs. regret of vaccination.
Involve the patient’s social network in counseling whenever possible.

Recommend Talk to patient directly. Recommend indicated vaccines. Explicitly state benefits to both mom and baby. Address any
misinformation about vaccines (especially the notion that a vaccine can make one sick).

Normalize Make control of vaccine-preventable disease a routine part of obstetric and gynecologic care. Help patients
establish a new status quo by offering indicated vaccines during non-obstetric care. Address vaccines as a
standard part of anticipatory guidance at first obstetric visits.

Maximize Convenience Use prompts (e.g., pop-up reminder in electronic record) to consistently and clearly identify vaccine-eligible patients
and remind staff to order recommended vaccines. Consider using the electronic record to streamline
documentation of vaccination

*Concepts adapted from the American College of Obstetricians and Gynecologists’ Committee Opinion on Integrating immunizations into practice.45
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acceptance vs. declination in non-pregnant groups.77 Providers
should help patients weigh anticipated regret of inaction (i.e.,
foregoing vaccination) vs. regret of vaccination. Because a
patient’s family and friends are trusted resources in healthcare
decisions, providers should try to involve the patient’s influential
social network in counseling and education about maternal vacci-
nation whenever possible. Additionally, many women report
receiving conflicting information about vaccination, and pro-
viders should work to ensure that everyone on their care team
provides consistent messaging about the importance of vaccina-
tion during pregnancy.90

Recommend
Verbal, face to face communication from a physician appears

to be an overwhelmingly powerful motivator of vaccine accep-
tance in pregnancy.67,98 In one recent study of postpartum
women in Delaware, those who recalled a specific recommenda-
tion from a healthcare provider about influenza vaccination were
3 times more likely to be vaccinated than those who did not
report a healthcare provider recommendation.70 In a similar
study in Australia with overall lower influenza vaccine coverage
of participants (25%), women who reported receiving provider
recommendation of influenza vaccination were 41 times more
likely to have received antepartum vaccination.99 Similarly, lack
of recommendation from an obstetric provider appears to be a
strong predictor of not receiving indicated maternal vaccines.98

These findings underscore the importance of a strong and
direct provider recommendation of indicated vaccines during
pregnancy. Providers should talk directly to patients about rec-
ommended vaccinations. In these conversations, obstetric practi-
tioners should clearly state their support of recommended
vaccines during pregnancy and specifically recommend indicated
vaccines for the particular patient. In addition to recommending
the vaccine, offering the vaccine in the office has a combined
effect in terms of greatly increasing the odds of acceptance and
reducing access barriers to vaccination by maximizing conve-
nience for patients.67,68 ACOG has undertaken an impressive
campaign to educate providers about recommended vaccines for
women of reproductive age, and such efforts are likely to
strengthen provider recommendations for indicated vaccines dur-
ing pregnancy.93,94 Such educational efforts will also be critical as
future vaccines are approved and recommended for use during
pregnancy. In addition to her obstetric care team, a woman’s
social network may be a particularly trusted source of informa-
tion about vaccination during pregnancy.90 Perceived interper-
sonal support of maternal vaccination appears to predict vaccine
uptake.91 More research is needed to better understand how best
to use community networks, including online social networks, to
promote maternal vaccination. Novel tools for communicating
the safety and effectiveness of maternal vaccination include the
internet, social media, and eHealth technologies like text messag-
ing and web-based applications. Findings from studies of mobile
interventions like text messaging to promote maternal influenza
vaccination have been mixed,100,101 and further study is needed
to determine how best to capitalize on the promise of novel com-
munication interventions for maternal vaccine acceptance.

Normalize
Obstetric practitioners should frame infectious disease preven-

tion for women and infants as a routine part of obstetric care,
presenting vaccines as a standard part of anticipatory guidance at
first obstetric visits. All providers involved in the care of pregnant
women should also accept the influenza vaccine themselves as a
powerful message in support of immunizations and as a safeguard
to the well-being of the patients for whom they care. This can
help to contribute to a culture of immunization normalization in
the office setting.

More broadly, women’s health providers should strive to pro-
mote universal adult influenza vaccination as an annual behavior
for all adults. Such an approach promotes vaccination as a rou-
tine part of annual health maintenance. It should increase vacci-
nation of women pre-conception and may help vaccination
behaviors become more habitual among women of reproductive
age.

On a systems level, organizations can implement strategies to
ensure consistent provider recommendation of vaccination,
including standing orders, ongoing provider education about
vaccination, and use of vaccination as a quality indicator. At a
population level, the implementation of the Patient Protection
and Affordable Care Act holds promise to reduce access and cost
barriers to care, which may enhance uptake of routine care and
utilization of preventive services, including immunization.
Together, these changes may help modify the status quo and
help women perceive vaccination as a more normative.

Maximize convenience
Obstetric providers see pregnant women frequently and are

viewed as a trusted, reliable source of medical information. As
such, obstetric providers should offer on-site administration of
recommended vaccines in pregnancy, to reduce the time and
effort costs for patients. Obstetric caregivers can consider using
prompts (such as pop-up reminders or best-practice tabs in the
electronic record) to consistently and clearly identify vaccine-eli-
gible obstetric patients. Electronic records also afford opportuni-
ties to remind staff to order recommended vaccines and to
streamline documentation of vaccination counseling. It will also
be important to implement reimbursement structures that incen-
tivize maintaining a vaccine supply and cover the cost of vaccine
administration.

Conclusion
Maternal immunization against influenza and pertussis has

known benefits for both mother and child. Despite safety and
effectiveness of maternal immunization, vaccine uptake in preg-
nant populations is suboptimal. Maternal acceptance of vaccina-
tion crucially hinges on perceived vulnerability to disease,
perceived effectiveness that outweighs costs of vaccination, and
normative beliefs about vaccination behaviors during pregnancy.
The fundamental importance of an obstetric care provider’s rec-
ommendation of indicated maternal immunizations cannot be
overstated. Further research is needed to develop evidence-based
communication strategies for reaching under-vaccinated obstetric
populations, including women with limited socioeconomic
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means and educational attainment and women of racial/ethnic
minority descent. Optimizing maternal acceptance of indicated
vaccines during pregnancy is becoming an increasingly important
evidence-based practice in obstetrics, and a key way for obstetric
practitioners to advocate for a family unit. Improving rates of
uptake of currently recommended vaccines in pregnancy will
help optimize acceptance when future vaccines are approved for
use in pregnancy. Doing so can help create a cultural shift in how

providers and patients view the prenatal period as a time of tre-
mendous opportunity for infectious disease prevention for moth-
ers and babies alike.
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