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Abstract
Introduction Vaccines are being developed against Group B Streptococcus and respiratory syncytial virus. These vaccines 
are designed to be given to pregnant women to protect infants; thus, their success depends on uptake in this population. 
Maternal immunization programs have struggled to achieve target coverage rates. This systematic narrative synthesis aims to 
define the most important barriers and facilitators for maternal immunization and to identify priority areas for future research.
Methods A search strategy was developed in Medline and adapted according to the requirements of additional search engines. 
Two reviewers independently reviewed the studies, using pre-specified inclusion and exclusion criteria. Results sections of 
included studies were coded, and thematic analysis was used to identify prominent themes.
Results 321 studies were included in the final review. Most studies came from North America (37%), Europe (26%) or East 
Asia, Australia and New Zealand (22%). Low-and middle-income countries were under-represented. Five percent of studies 
came from Sub-Saharan Africa, and 2% came from South Asia. The prominent factors impacting maternal immunization 
were provider recommendation, perceived risks and benefits of maternal vaccines for the infant, race, birthplace, and access 
to healthcare. Few studies explored reasons behind racial and socioeconomic disparities in maternal immunization rates.
Discussion A strong provider recommendation, equitable access to prenatal care and messaging that focuses on vaccine 
safety and infant benefits emerged as the key components for optimising vaccine uptake among pregnant women. Research 
among healthcare providers, minority groups and in low- and-middle-income countries was lacking. In anticipation of the 
expansion of maternal immunization programmes, focused research is needed to address these gaps and inform a successful 
public health strategy.
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Significance

What is already known on this topic? Maternal immuniza-
tion is an expanding platform for protecting both women 
and vulnerable infants from infection. Vaccines that target 
Group B Streptococcus and respiratory syncytial virus are 
in clinical trials. Additionally, COVID-19 vaccination is 
recommended for all pregnant women. Existing maternal 
immunization programmes across the world struggle to 
achieve adequate vaccination coverage.

What does this review add? This review synthesises 
10 years of research on this topic and gives a global perspec-
tive on the factors impacting uptake of vaccines in pregnant 
women. The review identifies the key drivers for uptake of 
vaccines in pregnancy. The results reveal important racial 
and ethnic disparities in maternal immunization rates across 
many different geographic regions and highlight the need for 
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in depth, qualitative research to understand the reasons for 
such disparities in different geographic settings.

Introduction

Vaccines have significantly contributed to reduction in 
child mortality. The measles vaccine alone is estimated 
to have saved 25.5 million lives since the year 2000 (Patel 
et al., 2020). However, progress has been slower in reduc-
ing deaths in infants that are too young to receive vaccines. 
Vaccines currently licensed and recommended during preg-
nancy protect pregnant women and their new-born infants 
from influenza, pertussis, and tetanus. Vaccination during 
pregnancy can have different primary goals. The first is to 
protect the pregnant woman from severe infection and death, 
the second is to protect the infant through the transfer of 
maternal antibodies. Pregnant women are vaccinated against 
influenza and SARS-CoV-2 [causative agent of coronavirus 
disease 2019 (COVID-19)] because they are at increased 
risk of severe infection and death from these infections. On 
the other hand, pertussis vaccines are given to protect the 
infant from severe consequences of pertussis infection (Beigi 
et al., 2014; Moniz & Beigi, 2014; Omer, 2017). Vaccines 
that target Group B streptococcus (GBS) and respiratory 
syncytial virus (RSV) are in development. These vaccines 
use a maternal immunization platform to prevent GBS and 
RSV in young infants (Heath et al., 2017). COVID-19 vac-
cines are recommended for all pregnant women. The success 
of any new vaccine will depend on achieving good uptake in 
the population. To date, achieving optimal levels of mater-
nal vaccination has been a global challenge (Omer, 2017). 
Population based data on maternal immunization uptake is 
limited. In countries such as the United States (US), where 
there is available population-based data, there has been a 
steady increase in uptake of pertussis and influenza vaccine 
during pregnancy. Rates, however, remain suboptimal. In 

the US in the 2019–2020 season, 61.2% of pregnant women 
received influenza vaccination and 56.6% received Tdap 
during pregnancy (Razzaghi et al., 2020). The COVID-19 
pandemic has again highlighted challenges with acceptance 
of vaccines during pregnancy. The objectives of this review 
are to synthesise the current global literature on barriers and 
facilitators to vaccination during pregnancy and to identify 
knowledge gaps to inform the progress of impactful research 
in this field.

Methods

Search Strategy

This review was guided by the PRISMA check list for 
reporting systematic reviews. A search strategy was 
developed in Medline and adapted according to the spe-
cific indexing requirements of additional data sources. 
The search was carried out in Medline, Excerpta Medica 
database (EMBASE®), Cumulative Index to Nursing and 
Allied Health Literature (CINAHL), International Bibliog-
raphy of the Social Sciences (IBSS), PsycINFO and Litera-
tura Latino-Americana e do Caribe em Ciências da Saúde 
(LILACS). The search took place on 02/13/2019 (Table 1). 
A repeat Medline search on 1/19/2021 updated the review.

Study Selection

After removing duplicates, studies were screened for 
inclusion by title and abstract, then by full text review 
according to pre-defined criteria. All English language 
publications of primary research examining barriers 
and facilitators to vaccination during pregnancy were 
included. Review articles and opinion pieces were 
excluded. Vaccine coverage studies were included only 
if they also examined factors associated with vaccine 

Table 1  Search terms and limitation criteria

Key words used in Search
 Physician practice patterns [Mesh] OR attitude of health personnel [Mesh] OR anxiety OR fear OR doubt OR Vaccination Coverage [Mesh] 

OR patient acceptance of health care [Mesh] OR uptake OR refusal OR acceptance OR health knowledge, attitudes, practice [Mesh] OR 
attitude* OR knowledge OR barrier* OR hesitancy OR practice

  AND
 Pregnancy OR pregnant OR “Pregnant Women” [Mesh] OR childbearing OR maternal OR post- partum OR puerperium
  AND

 Vaccine OR “Vaccines” [Mesh] OR “Immunization” [Mesh] OR vaccines OR vaccination OR immunizations OR vaccinated OR immunization 
OR immunized OR vaccinate

Additional limits
 Publication date: 01/01/2010–02/13/2019. Updated search: 02/14/2019–01/19/2021**

Data Sources used: Medline, EMBASE, CINAHL, Psych info, IBSS, *Key words developed in Medline and adapted according to indexing 
requirements for the other data sources. **Updated search conducted in Medline
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uptake. Full details of inclusion and exclusion criteria 
are provided in Table 2. Two authors, SG and SS indepen-
dently reviewed the studies. Discrepancies were discussed 
among all the authors and resolved through consensus 
agreement.

Data Extraction

Data was extracted using thematic coding of the results 
section of each study. A codebook was developed based 
on the SAGE working group determinants of vaccine 
hesitancy (MacDonald, 2015). Software (NVivo version 
12) was used to attach the codes to the results sections. 
Two authors SG and SS independently coded the same 
50 articles and met weekly to adapt the codebook as 
needed. Once coders established agreement and no new 
codes were being added, the remainder of the articles 
were coded by one author according to the final code-
book. Reviewers continued to meet weekly throughout 
the coding process. A full codebook with definitions is 
included as supplemental data.

Appraisal of Included Studies

We used the Centre for evidence-based management 
(CEBM) tool for critical appraisal of a cross sectional 
study to evaluate quantitative survey-based studies 
(CEBM, 2014). This tool is a 10-point check list that 
focuses on the risk of sampling bias and validity of sur-
vey instruments. The Critical Appraisal Skills Program 
(CASP) qualitative research checklist was used to assess 
qualitative and mixed methods research. This 10-point 
check list evaluates rigour and examines the relevance of 
the results (Noyes et al., 2018). Two reviewers (SG and 
SS) independently reviewed the quality of the studies. All 
studies were included regardless of quality to ensure that 
important themes were not excluded (Noyes et al., 2018).

Ethics committee approval was not required as this 
manuscript is a review article. The manuscript is not 
based on patient data or a clinical study.

Results

The initial searches identified 5197 studies. After screening 
by title and abstract 546 studies remained for full text review. 
A further 225 studies were excluded following full text 
review. The final review included 321 studies. A PRISMA 
diagram describing study selection is shown in Fig. 1. A full 
list of the selected studies is included as supplemental data.

Characteristics of Included Studies

Most of the studies came from North America (37%), 
Europe (26%) or East Asia, Australia and New Zealand 
(22%) (Fig. 2). Influenza vaccine and/or Tetanus diphtheria 
and acellular pertussis (Tdap) vaccine were the most com-
mon vaccines evaluated in included studies (77%) (Fig. 3). 
Eighty-four percent of studies used quantitative methods and 
16% used qualitative or mixed methods. Pregnant or child-
bearing women were the subjects in 77% of studies, 14% 
focused on prenatal care providers alone and 7% included 
both providers and pregnant women.

Quality Assessment

Among the 269 quantitative studies, participant selection 
was clearly described in 80% of studies. There was a risk of 
selection bias identified in 50% of studies and 30% used a 
reliable and validated survey instrument. Among the quali-
tative and mixed methods research, 85% were deemed to 
be moderately or highly valuable and 57% had appropriate 
recruitment, data collection and rigorous analysis. Quality 
assessment of each of the included studies is available on 
request.

Main Findings

Across 321 studies, a broad range of factors impacting 
maternal immunization was described. These factors were 
grouped into ‘contextual’, ‘social and individual group 
influences’ and ‘vaccine specific’ factors as defined in 
the SAGE working group determinants of vaccine hesi-
tancy (MacDonald, 2015). Among these factors, social 

Table 2  Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Primary published research that examines facilitators and barriers to 
maternal immunization

Studies examining both currently recommended vaccines (Tdap, TT, TD, 
Influenza) and potential future vaccines

(ZIKA, RSV, GBS, CMV) should be included

Review articles & opinion pieces
Vaccine safety, efficacy, and cost effectiveness studies
Implementation studies unless there is a relevant baseline study
Reports of vaccine coverage alone that do not include any population 

demographics
Publication not in English
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and individual group influences were the most frequently 
identified factors, particularly perception of risks and ben-
efit of vaccines (perceived heuristics) and provider rec-
ommendation. Among contextual factors, socioeconomic 
group factors including access to healthcare, race, ethnic-
ity, and birthplace were pervasive themes across multiple 
geographic regions. Among vaccine and vaccine specific 
uses, the roles of health care professionals and location of 
immunization services were the most important themes 
(Fig. 4).

Individual and Social Group Influences

The dominant theme to emerge from the included studies 
was individual perception of the risks and benefits of recom-
mended vaccines (Fig. 4). Among perceived heuristics, the 
most important barrier was concern about safety. A recent 
meta-analysis found that the odds of accepting influenza vac-
cine during pregnancy were 86% lower when women per-
ceived the vaccine to be unsafe (OR 0.22, 95% CI 0.11–0.44, 
seven studies) (Kilich et al., 2020). The strongest motivator 
for pregnant women is desire to protect their infant from 

Fig. 1  PRISMA flow diagram 
for study selection showing both 
searches. The initial search-
which took place on 02/13/2019 
and a repeat Medline search on 
1/19/2021

Initial search limits: 01/01/2010-13/02/2019

3426 studies screened against title and abstract

389 studies assessed for full-text eligibility

245 studies included in initial review  

3037 studies excluded 

144 studies excluded

• 31 Duplication 

• 66 Wrong outcomes

• 23 Wrong population

• 10 Not in English

• 13 Review/opinion 

• 1   Outside of search window

1771 studies screened against �tle and abstract 

1614  studies excluded 

157 studies assessed for full-text eligibility

81 studies excluded

• 35 Wrong outcomes

• 27 Wrong study design

• 11  Wrong population

• 7 Duplication 

• 1  Wrong intervention

76 additional studies included 

321 studies included in final review 

Search update limits: 14/02/2019-19/01/2021

Fig. 2  Geographic distribution 
of included studies
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infection. There were 23 qualitative studies with pregnant 
women included in this review. Protection of the foetus and 
infant was a key theme to emerge from these studies, both as 
a motivating factor and the primary safety concern.

Among prenatal providers concerns about safety and 
perceptions of disease severity and susceptibility were 
identified as important motivators and or barriers to rec-
ommending vaccines to pregnant women. In a survey of 
1061 maternity care providers in Canada the most common 
reasons for not recommending the flu vaccine were that 
potential risks were not outweighed by benefits, subop-
timal efficacy, concerns about safety and lack of infor-
mation about recommended vaccines (Dubé et al., 2018). 

Education of providers was also important, in a study 
of 3304 midwives, practice nurses and health visitors in 
the United Kingdom (UK), 56% stated that they had not 
received any training on vaccines for pregnant women 
(Vishram et al., 2018). Similar findings were reported in 
a survey of Australian midwives where the majority of 
participants felt they had insufficient training and those 
midwives who perceived their training to be adequate 
were more likely to report feeling confident in vaccine 
communication with patients (Frawley et al., 2020). In a 
study of 476 Korean obstetricians, lack of knowledge on 
vaccine safety and severity of influenza was identified as 
an important barrier (Noh et al., 2016).

Fig. 3  Vaccines mentioned in 
included studies

0.6%

4.0%

4.4%

14%

16%

25%

36%

0 20 40 60 80 100 120 140

Seasonal Influenza & H1N1

Tetanus

Other

Pandemic H1N1

Pertussis (Tdap)

Flu & Tdap

Seasonal Influenza

Number of included studies 

Vaccines in included studies 

Fig. 4  Interplay of factors 
influencing uptake of vac-
cines in pregnancy, grouped 
according to the SAGE working 
group’s determinants of vaccine 
hesitancy.  Contextual (soci-
odemographic/geo-political), 

 Individual and social group 
influences,  Vaccine specific 
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Contextual Influences

Access to Healthcare Adequate prenatal care was frequently 
cited as a factor associated with maternal vaccination, par-
ticularly in low-and middle-income settings. In a well-
designed community based cross-sectional study of women 
of childbearing age in Dukem, Ethiopia, both distance from 
a health care facility and attending follow up antenatal care 
visits were associated with tetanus toxoid vaccine uptake on 
adjusted analysis (Anatea et al., 2018). Research in Pakistan, 
Ivory coast, Sierra Leone, Peru and Brazil demonstrated an 
association between increased vaccine uptake and increased 
number of prenatal care visits (Arriola et al., 2021; Iqbal 
et al., 2020; Mendoza-Sassi et al., 2015, 2019; Yaya et al., 
2019, 2020). In a mixed-methods study examining barriers 
and facilitators to implementing a national maternal influ-
enza vaccine strategy in El Salvador, barriers to accessing 
care included unwillingness of employers to allow time off 
work for prenatal visits and gang violence, highlighting that 
reasons for lack of access to prenatal care can be broad and 
context specific (Fleming et al., 2018).

Lack of access to adequate prenatal care is also a problem 
in high-income countries. In a study of 113,730 live births 
in Minnesota, inadequate prenatal care was associated with 
decreased Tdap uptake in pregnant women (Barber et al., 
2017). Similar findings were reported in a study of 3132 
pregnant women attending a large public hospital in Atlanta, 
Georgia (Doraivelu et al., 2019). In a nationally representa-
tive sample of 13,543 women who gave birth in France, 
the H1N1 vaccination rate was much lower in women with 
inadequate prenatal care however inadequate care was not 
found to be independently associated with vaccine uptake 
when adjusted for other socio-demographic factors (Blondel 
et al., 2012).

Twelve studies in the United Stated (US) found that influ-
enza and Tdap vaccine uptake during pregnancy was lower 
in women with government funded insurance (Medicaid) 
compared with women with private insurance (Koerner 
et al., 2018; Merritt et al., 2020; New et al., 2018; Wales 
et al., 2020). Insurance status was also found to impact 
uptake in studies from Europe and Australia (Crosby et al., 
2016; Regan et al., 2016).

Race and Ethnicity Race and ethnicity emerged as a fac-
tor impacting vaccine uptake in studies in North America, 
Australia, Europe, and Asia. This theme was most frequently 
examined in studies from the US. The US Pregnancy Risk 
Assessment Monitoring System (PRAMS) has provided 
state-based estimates of influenza vaccination during preg-
nancy since 2009 (Kennedy et al., 2012). Three national 
reports, and two state-based reports using PRAMS data 
ranging from 2009 to 2017 were included in this review. All 
reports found that uptake in Non-Hispanic Black women 
was lower than uptake in white or Hispanic women (Ding 

et al., 2014, 2015, 2017; Howland, 2013). In a secondary 
analysis of 3 years of PRAMS data (2012–2015) which 
included survey responses from 130,161 pregnant women, 
Non-Hispanic Black women were 30% less likely to receive 
influenza vaccine during pregnancy, controlling for maternal 
age, marital status, education, and prenatal care utilization 
(Arnold et al., 2019).

We found few studies examining the reasons for these 
disparities. One well-designed qualitative study examined 
messaging strategies that might increase influenza vaccine 
uptake among pregnant Black women in Atlanta, Geor-
gia. Positive messaging focused on benefits to infants was 
found to be important for motivating behaviour change. 
While trust in social networks was important, the majority 
of women interviewed placed most importance on receiv-
ing a recommendation from their providers (Marsh et al., 
2014). In a survey of 1862 pregnant women in Atlanta and 
Colorado Dudley et al. demonstrated that compared with 
white women, Black Non-Hispanic and Hispanic women had 
lower confidence in vaccine safety and efficacy, had lower 
perceptions of susceptibility to infection and were less likely 
to report having sufficient knowledge about vaccines (Dud-
ley et al., 2021). In contrast in a study that used PRAMS 
data from 2004 to 2011 to examine reasons for non-receipt 
over time in a sample of 8300 women in Georgia, Hispanic 
patients were more likely to cite fears of harming their infant 
however there were no differences seen among non-Hispanic 
Black women when compared with white women for any of 
the reasons examined (Chamberlain et al., 2016). Outside 
of the US, several studies identified race as factor impact-
ing vaccine uptake. In the UK, white British women are 
more likely to be vaccinated or to intend to receive a vac-
cine during pregnancy than other races (Byrne et al., 2018; 
Campbell et al., 2015; Carlisle et al., 2019; McAuslane et al., 
2018; McQuaid et al., 2018) In Malaysia willingness to be 
vaccinated against a hypothetical ZIKA vaccine differed by 
ethnic group (Wong et al., 2017) In France, North African or 
Asian origin was associated with lack of vaccination against 
pandemic H1N1 (Freund et al., 2011).

Birthplace and Language Proficiency Language profi-
ciency and birthplace that differed from country of residence 
were themes that emerged from several countries. Studies 
from the US, Canada, Australia, Belgium, UK, France, and 
Israel identified a difference in vaccine coverage or likeli-
hood to receive a vaccine between native borne and non-
native born women (Barber et al., 2017; Ben Natan et al., 
2017; Cleary et al., 2014; Freund et al., 2011; Krishnaswamy 
et al., 2018; Laenen et al., 2015; Liu et al., 2012; Maertens 
et al., 2018). Reasons for these differences in coverage were 
not explored in these studies. Six studies addressed lan-
guage proficiency as it related to vaccines. In a study of 
5341 women in Washington state, women who spoke either 
English or Spanish as their first language were more likely 
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than women who spoke another language to have received 
a H1N1 vaccine (Kay et al., 2012). In New South Wales, 
Australia, Non-English-speaking women were significantly 
less likely to have received pertussis vaccination prior to 
pregnancy or postnatally (Wong et al., 2015). In a qualita-
tive study comparing decision making for receipt of H1N1 
vaccine between Scottish national and Polish women liv-
ing in Scotland, language proficiency emerged an important 
theme (Sim et al., 2011) In a qualitative study of clinician 
perspectives on how to improve maternal immunization 
acceptability in practices in the US, providers described the 
challenges of working with patients with limited English. 
Although they recognized that sometimes there may be cul-
tural barriers, they felt that the major barrier is language 
(Frew et al., 2018).

Provider Recommendation In 152/192 (79%) of studies 
where the subjects were pregnant women, provider recom-
mendation was identified as an important factor influencing 
vaccine uptake in pregnancy. A recent metanalysis dem-
onstrated that pregnant women who had received a rec-
ommendation for influenza vaccination from a healthcare 
provider had 12 times higher odds of accepting the vaccine 
than women who did not. Similarly, the odds of accepting 
a pertussis vaccine during pregnancy was 10-times greater 
in women who had received a healthcare provider recom-
mendation (Kilich et al., 2020). Two qualitative studies high-
lighted that nature of recommendations may differ between 
providers and by provider type. In a qualitative study which 
included general practitioners (GPs) and midwives in North-
east London, most health care providers that were inter-
viewed reported mentioning vaccines rather than actively 
recommending them (Wilson et al., 2019). In a Study in 
Canada, midwives felt that their role was to inform and not 
to recommend, they worried that making a recommenda-
tion would compromise the principal of informed choice that 
underpins the Canadian midwifery model of care (Mijović 
et al., 2020).

Role of the Health Care Provider and Location of Vaccine 
Delivery

Roles and responsibilities of obstetricians, midwives and 
GPs in maternal immunization differ according to geo-
graphic region. In countries where the model of prenatal 
care is shared between multiple professionals, a lack of clar-
ity around vaccine roles was frequently identified. A study 
of 870 providers in Israel identified a lack of clarity in vac-
cine roles when multiple professionals were involved, lack of 
ability to store vaccines on site, and lack of time as the three 
most important barriers to vaccination during pregnancy 
(Gesser-Edelsburg et al., 2017). Similarly, a qualitative study 
in Australia identified lack of clarity in vaccine roles, and 
the need to refer women to their GP to be vaccinated as 

important barriers to maternal immunization (Webb et al., 
2014). The integration of vaccine delivery with prenatal care 
visits seems to increase uptake in many settings, however 
the impact may be greater where challenges to accessing 
healthcare exist. In a study in the UK a greater increase over-
time in pertussis vaccine uptake was seen in settings where 
vaccines were administered in prenatal clinics, however the 
overall uptake was still higher in settings where GP vacci-
nation continued. The baseline vaccination rates in settings 
that adopted the new strategy were much lower than in the 
settings who did not suggesting that point of care delivery 
of vaccines may have a differential impact on different popu-
lations (Llamas et al., 2020). In a study of 842 women in 
Quito, Ecuador 87% of women who were offered a vaccine 
at the time of recommendation received a vaccine compared 
with 15% of women who were recommended but not offered 
(Erazo et al., 2021). In studies in New York and California, 
onsite availability of Tdap was associated with increased 
uptake (New et al., 2018; Wales et al., 2020).

Factors Impacting H1N1 Vaccine Uptake, Lessons Learned 
from a Pandemic

There were 44 studies included in this review that focused 
exclusively on factors influencing the uptake of pandemic 
H1N1 vaccine in pregnancy. Like in non-H1N1 studies, the 
three major themes of perceptions of the risk and benefit of 
the vaccine, provider recommendation and access to health 
care were also dominant during the H1N1 pandemic, and 
similar disparities in vaccination rates according to race, 
birthplace and language were observed. Concerns about 
vaccine safety were expressed by health care providers 
and patients. In a qualitative study in Australia, women 
described being actively discouraged to receive the vaccine 
by their doctors (King et al., 2019). There were, however, 
some additional themes unique to pandemic H1N1 vac-
cines that emerged in five qualitative studies with pregnant 
women (Cassady et al., 2012; Davis et al., 2015; Lohiniva 
et al., 2014; Lynch et al., 2012; Sim et al., 2011). Anxiety 
driven by uncertainty was pervasive throughout these stud-
ies. Trust in a healthcare provider was strongly emphasized 
and fear provoked by the media environment was frequently 
discussed.

Discussion

This systematic narrative review provides a detailed over-
view of factors impacting uptake of vaccines during preg-
nancy. The major facilitators of vaccination for pregnant 
women were provider recommendation and a motivation 
to protect their infants. The most prominent barriers were 
lack of a provider recommendation, concerns about vaccine 
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safety, lack of access to prenatal care, and disparities among 
minority groups and marginalized populations. The review 
reveals key gaps in the understanding of drivers of vaccine 
acceptance among pregnant women, especially across dif-
ferent sociodemographic groups. Thus, results can inform 
efforts to improve uptake of currently recommended vac-
cines, facilitate acceptance of new vaccines and inform 
future research activities.

Quantitative, survey-based research was most commonly 
employed. This methodology is useful for identifying poten-
tial factors influencing uptake, however, qualitative and 
mixed methods research is required to fully understand the 
reasons behind these factors and to inform interventions. 
Although a 2015 review from members of the Vaccine Con-
fidence Project called for an increase in qualitative research 
in this area, qualitative research in this field continues to be 
underrepresented (Wilson et al., 2015).

Most studies took place in the US, Europe and Australia. 
There were relatively few studies from low-and middle-
income regions, and only fifteen studies from Sub-Saharan 
Africa. When developing the matrix of determinants of vac-
cine hesitancy used in this review, the SAGE working group 
recognised that “the independent and relative strength of 
influence of each factor is complex and context specific-var-
ying across time, place and vaccines” (Larson et al., 2014). 
Health systems barriers were likely underrepresented in this 
review due to the paucity of data from low- and middle-
income countries. Additionally, there may be context spe-
cific reasons for hesitancy, such as mistrust in western vac-
cines or government, which were not elicited. New vaccines 
against infant pathogens such as GBS and RSV are likely 
to be most impactful in parts of the world where pathogen 
prevalence is high and screening (GBS) and intensive care 
(RSV) are not available, however success of any vaccine will 
be dependent on uptake. Thus, it is imperative that there is 
more research focused on optimizing maternal immunization 
in these regions.

Decreased vaccine uptake in marginalized groups was a 
pervasive theme across geographic regions. This included 
disparities among racial and ethnic minorities and women 
whose first language differed from that of their country of 
residence. The root of these differences is likely to be multi-
factorial and context specific. Reasons may include language 
proficiency, lack of trust in a foreign health system, lack of 
access to pre-natal care and cultural and religious beliefs. 
In the US, decreased uptake was repeatedly described in 
Black women. Despite such clear disparities, our review 
identifies a deficit in studies examining reasons for these 
differences. The few studies that did explore the reasons 
for low vaccine uptake among Black women, did so on an 
individual level. More research that examines the structural 
reasons behind these disparities is needed. Medical racism 
is known to impact maternity care in the US, and attitudes 

towards maternal immunization may be linked to experi-
ences of maternity care but this topic was beyond the scope 
of this review.

Access to health care was an important theme that over-
lapped with under immunization of marginalized groups. 
Lack of access to adequate prenatal care was a more fre-
quently cited factor in studies in low- and middle-income 
regions, although not unique to these regions. In several 
studies included in this review, an increased number of pre-
natal care visits was associated with increased uptake. Given 
the clear impact of provider recommendation on vaccine 
uptake, the association between number of prenatal care vis-
its and vaccine uptake may be due to increased opportunity 
to be recommended and or be offered a vaccine. Access to 
adequate prenatal care varies across the globe and is lowest 
in Sub-Saharan Africa and South Asia (UNICEF). In 2018 
in the US 6.2% of births were to women who had received 
no or very late prenatal care (MarchofDimes, 2018). Prenatal 
care and maternal immunization cannot be separated. Most 
of the research in this review was hospital or clinic-based 
rather than population-based. Therefore, the impact of access 
to prenatal care on vaccine uptake may be underrepresented.

One of the most important factors to impact vaccination 
of pregnant women in these studies was a recommendation 
from a health care provider. Research has demonstrated 
that provider recommendation strongly influences decision 
making around all vaccines (Smith et al., 2017). Barriers to 
provider recommendation differed according to geographic 
regions and provider type.

Most studies focused on attitudinal factors, particularly 
perceived heuristics. The strongest barrier for pregnant 
women was safety concerns, within this barrier, safety of 
their infant was paramount. Similarly, the most prominent 
motivating factor to receive a vaccine in pregnancy among 
women was protection of the infant, even in relation to influ-
enza vaccine despite protection of the pregnant woman being 
the primary goal of administering this vaccine during preg-
nancy. Messaging to promote maternal vaccination should 
emphasize benefits for the infant.

The inclusion of studies that took place during the H1N1 
pandemic is timely. This review provides an opportunity 
to reflect on lessons that may help inform the role out of 
prenatal COVID-19 vaccination. These studies revealed 
the anxiety provoked by difficult decisions faced by preg-
nant women and their providers around recommending and 
receiving a H1N1 vaccine in the absence of robust evidence 
of vaccine safety and efficacy in pregnant women. A strong 
recommendation from a trusted healthcare professional was 
again an important factor influencing uptake. Population-
based studies highlighted lower immunization rates in racial 
and ethnic minority groups and in women whose birthplace 
differed from their country of residence. Unfortunately, early 
in the COVID-19 pandemic similar disparities were again 
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seen. Data from the CDC released in May 2021 showed that 
of a total of 135,968 pregnant women identified in the Vac-
cine Safety Datalink (VSD) between 14 December 2020 and 
8 May 2021, only 11.1% had completed vaccination dur-
ing pregnancy. The uptake was highest in Asian and white 
women and lowest in Hispanic and Black women (Razzaghi 
et al., 2021). In a single centre cohort study in the UK of 
pregnant women who gave birth between 1 March 2021 and 
4 July 2021, 28.7% of eligible pregnant women accepted 
a COVID-19 vaccine. Uptake was lower in women with 
younger age, higher levels of deprivation and in women of 
Afro-Caribbean or Asian ethnicity (Blakeway et al., 2022). 
This experience in both pandemics highlights the need for 
radical reform in public health approaches that ensures an 
early focus on the inclusion of marginalized groups.

This review had limitations. We included only the English 
language literature and there were very few studies from 
low- and middle-income countries, potentially limiting the 
generalizability of the findings. We limited our search to 
published literature and there may be themes in grey litera-
ture that are not included in this review, we opted to include 
all studies regardless of quality in an effort to understand 
the breadth of published literature available on this topic 
While including all studies ensured that a broad range of 
themes were elicited poorer quality studies may have biased 
the results. In particular, the results of single centre hospital-
based studies which used convenience sampling may not 
be generalisable. Invalid survey instruments could influence 
the relative impact of themes elicited. Finally, it should be 
remembered that in most settings, receiving vaccines dur-
ing pregnancy is dependent on accessing pre-natal care. 
The inclusion of the large body of research examining fac-
tors that impact accessing prenatal care more generally was 
beyond the scope of this review.

Conclusion

A strong provider recommendation, equitable access to 
prenatal care and messaging that focuses on the protection 
of the infant emerged from the literature as the key com-
ponents required to achieve good vaccine uptake among 
pregnant women. These will be important considerations 
for the introduction of new vaccines, currently in develop-
ment, against GBS and RSV, both of which will be designed 
specifically to be given to pregnant women to protect their 
infants. A relative deficit of qualitative research, research 
in low- and middle-income regions, research with minor-
ity groups and research with prenatal care providers was 
identified. These areas should be prioritised as the scientific 
community strives to create maternal vaccines that aim to 
protect vulnerable infants.
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