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Abstract

Background Despite increasing vaccine availability and evidence and expert recommendations to support admin-
istration, some countries maintained restrictive policies regarding COVID-19 vaccination in pregnancy through-

out the pandemic. This global analysis explores the role of gender equity, country income level, and vaccine availabil-
ity in predicting national policies on COVID-19 vaccine administration in pregnancy.

Methods Policies were collected from May 2021 to January 2023 from 224 countries/territories using publicly avail-
able information posted on national public health authority web pages. Policies were categorized into 6 types, rep-
resenting different levels of permissiveness, from recommended for some or all to not recommended, and changes
in national policies were captured over time. Outcomes were defined as: 1) prevalence of restrictive policies at a spe-
cific time point; 2) country-level change from restrictive policy/no position at an earlier time point to a permissive
policy at a later timepoint. Simple and multivariable logistic regressions were performed to explore the associa-

tion between the outcomes and potential policy predictors, including income level, mRNA vaccine availability,

and the Global Gender Gap Index (GGGI).

Results Complete cross-sectional data were available for 114 countries as of June 2021, 137 countries as of October
2021, and 142 countries as of March 2022. The number of maternal immunization policies increased and became
steadily more permissive between 2021 and 2022. Availability of mRNA vaccines and higher income level were
associated with reduced odds of a restrictive policy at the 2021 timepoints, and higher GGGI scores were associated
with reduced odds of restrictive policies at all timepoints. After adjusting for income level and mRNA vaccine availabil-
ity, higher GGGl scores reduced the relative odds of a restrictive COVID-19 vaccine policy by 10% (aOR: 0.90, 95CI: 0.81,
0.99) in October 2021 and 14% (aOR: 0.86, 95%Cl: 0.76, 0.97) in March 2021. Higher GGGl scores were also associated
with increased odds of a policy switch from restrictive/no position in June 2021 to permissive in October 2021 (@OR:
1.12,95%Cl: 1.00, 1.24).

Conclusions Gender inequity was associated with greater odds of a restrictive policy for use of COVID-19 vaccines
in pregnancy, suggesting that gender biases may influence fair policymaking for pregnant people in pandemic pre-
paredness and response.
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Background

As COVID-19 vaccines were licensed and authorized
in late 2020 and early 2021, policymakers developing
recommendations for use of COVID-19 vaccines were
challenged by the absence of efficacy and safety data in
pregnancy. In response, countries took a variety of posi-
tions on COVID-19 vaccine administration in pregnant
persons, from broadly restrictive to largely permissive.
To inform how policies were shaping access to vaccines
in pregnancy, and the influences affecting policy, our
group developed the COVID-19 Maternal Immunization
Tracker (COMIT). COMIT captured and recorded the
evolution of national policies on the use of COVID-19
vaccines in pregnant and lactating people between May
2021 and January 2023 (www.comitglobal.org).

Findings from this initiative demonstrated how shifts
toward more permissive policies occurred as data
emerged about the substantial risks of COVID-19 dur-
ing pregnancy, including increased maternal mortal-
ity and adverse birth outcomes [1-3], and as evidence
mounted on the safety and benefits of vaccination during
pregnancy, providing protection against severe illness for
mother and newborn [4—6]. We noted that global shifts
in policy aligned with increases in the supply and diver-
sity of available vaccines. Low- and middle-income coun-
tries (LMICs), however, were less likely to recommend
vaccination in pregnancy, or indeed to have developed
any policy on the use of COVID-19 vaccines in preg-
nancy [7]. Despite the global availability of COVID-19
vaccines and the growing body of evidence and expert
recommendations to support COVID-19 vaccine use
in pregnancy [8-10], some countries retained highly
restrictive policies as late as January 2023. In this paper,
we aimed to understand and characterize those countries
and territories that maintained restrictive policies over
time, and to investigate the previously unexplored role of
gender inequity in helping to predict policy positions on
COVID-19 vaccine administration in pregnancy.

Decades of research have demonstrated that gender
inequality and harmful gender norms negatively impact
health [11]. Increasingly, scholars and advocates are chal-
lenging the role of health systems in perpetuating gen-
der inequality for clients as well as health workers [12,
13]. A core argument is that health systems, being social
organizations, replicate and reinforce the harmful gender
norms and ideologies of the communities and societies
they are situated in through policies, practices, and their
own norm-setting influence [12, 14].

Vaccine research and introduction may similarly be
influenced by gender bias, including in the context of
vaccination during pregnancy. Despite existing frame-
works and guidance on the ethical inclusion of pregnant
people in vaccine trials for emerging pathogens [15, 16],
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they were excluded from phase III COVID-19 vaccine
trials. Many have criticized the exclusion of pregnant
people from clinical research —including research on
COVID-19 vaccines and treatments—as both unjust and
inimical to public health [17, 18]. Some have argued that
this systematic exclusion is rooted in patriarchal beliefs
about pregnant women as “vessels” of fetuses, under-
mining pregnant people’s own ability to make informed
decisions about participating in clinical trials, and deny-
ing them fair benefit from public investment in biomedi-
cal research [14]. While there is growing consensus that
pregnant people should have fair opportunity to partici-
pate in research that poses the potential for direct ben-
efit and no undue risks to the pregnant person or fetus,
the evidence gap for the prevention and treatment of
illnesses in pregnancy is far from comparable to that of
other adults [19, 20], and consequences persist. Most
countries now recommend COVID-19 vaccines in preg-
nancy, but the delays in access and continued exclusion
of pregnant persons in some countries undoubtedly con-
tributed to harms that could have been prevented. In line
with this scholarship, our team hypothesized that gen-
der-related ideologies may have influenced countries that
implemented and subsequently maintained restrictive
policies on COVID-19 vaccination for pregnant people.
The authors use the term "pregnant people” to recognize
the diversity of those who experience pregnancy. How-
ever, because the lived, social experience of pregnancy is
shaped by ideologies about women and women’s bodies—
regardless of an individual’s own identity—there are times
it is appropriate to refer to women.

National-level composite measures of gender equity/
equality have been associated with maternal [21, 22],
child [23], and neonatal mortality [24]; and with child-
hood immunization coverage [25, 26], but to the authors’
knowledge, they have not been studied in the context of
maternal immunization policies. We used the World Eco-
nomic Forum’s Global Gender Gap Index (GGGI) [27], a
broad measure of gender equity, to explore associations
between a country’s policies on COVID-19 immuniza-
tion in pregnancy and its relative level of gender equity,
while considering country income-level and vaccine
availability over the course of the pandemic.

Methods

Data collection and sources

From May 2021 to January 2023, our data collection team
screened national public health authority web pages for
current policies on COVID-19 vaccine eligibility in 224
countries and territories every three weeks. Informa-
tion on vaccine eligibility for specific groups and guid-
ance on the use of vaccines in pregnant populations
were extracted from eligible sources, including national
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vaccine deployment plans, fact sheets, frequently asked
questions, press releases, official social media posts, and
screening checklists or consent forms. In a few cases,
non-governmental media sources were used when the
information could be verified by a secondary source, usu-
ally an in-country professional.

Policy categorization

Policies were analyzed and categorized into one of 6
types to capture variation in national recommenda-
tions for use of COVID-19 vaccines in pregnancy. These
include: 1) Recommended for some or all: some or all
pregnant people should receive a vaccine; 2) Permit-
ted: all pregnant people can receive, may receive, or can
choose to receive a vaccine; 3) Permitted with qualifica-
tions: only certain groups of pregnant people, e.g., preg-
nant health workers, pregnant people with underlying
conditions, may, or can choose to receive a vaccine; 4)
Not recommended but with exceptions: pregnant people
should not receive a vaccine, with certain exceptions; 5)
Not recommended: pregnant people should not receive a
vaccine or a vaccine is contraindicated; and 6) No posi-
tion found: eligibility information for other groups, such
as adults with comorbidities, could be found, but posi-
tions regarding pregnancy were missing or no position
was clearly established, e.g., ‘if pregnant, talk to your doc-
tor! It is worth noting that ‘no position’ is different from
‘missing data’ A country was classified as having no posi-
tion on COVID-19 vaccination during pregnancy when
some information on COVID-19 vaccine eligibility for
other groups was found for that country, whereas missing
was assigned when no COVID-19 vaccine administration
and eligibility information was found. For each country,
every resource containing information on vaccine admin-
istration during pregnancy was included and coded,
including different positions based on vaccine product
or policymaking body and changing positions over time.
To assign a country-level policy code at a given time, the
most permissive position of all updated policies for that
country was selected. For example, if a country’s position
on an mRNA vaccine product was “permitted” and their
position on a non-mRNA vaccine product was “not rec-
ommended’, then the overall country code for the use of
a COVID-19 vaccine in pregnancy was considered “per-
mitted” Our data, along with detailed information on our
data collection procedures, can be found at https://www.
comitglobal.org/.

Outcomes

For this analysis, these policy categories were used to
develop two outcomes of interest. The primary outcome
was defined as the proportion of countries with restric-
tive policies at three timepoints in June 2021, October
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2021, and March 2022. June 1st, 2021, represented the
earliest time point where we had comprehensive pol-
icy determination data from 224 countries and terri-
tories. October 15th, 2021, was selected as the second
time point, as the risks of COVID-19 during pregnancy
were by then well documented [1, 28-33], and the evi-
dence on the safety of mRNA COVID-19 vaccines dur-
ing pregnancy was strong [34—37]. March 1st, 2022, was
selected to capture a time point after the World Health
Organization (WHO) provided unambiguous guidance
recommending use of COVID-19 vaccines in pregnancy
[9], and the global supply of COVID-19 vaccines was not
constrained [38]. Policy categories 4 and 5 were together
labeled “Restrictive’; categories 1, 2 and 3 were together
labeled “Permissive’, and “no position” was considered
missing data. It is possible that having no position on the
use of COVID-19 vaccine administration in pregnancy
reflected an assumption that these vaccines would not be
used during pregnancy. However, to take the most con-
servative approach to this analysis, we intentionally did
not include countries without a position on COVID-19
vaccine administration in pregnancy.

The second outcome of interest was defined as a change
in policy from restrictive or no position in June 2021 to
permissive in October 2021 as this was the time period
in which the largest number of countries switched poli-
cies. For this outcome, we did include countries with no
position as of June 2021, as they had existing policies on
COVID-19 vaccine eligibility, but not for pregnant peo-
ple, so it was worthwhile to consider what factors may
have influenced those countries to switch from no posi-
tion to permissive. However, countries with no informa-
tion whatsoever on COVID-19 vaccine administration
policies were always excluded from analyses, as there
are likely more important factors at play, such as overall
health system functioning.

Predictors

We explored three potential country-level predictors for
the two outcomes: country/territory income level, avail-
ability of mRNA vaccines, and gender equity score. The
choice of income level and availability of mRNA vaccines
was based upon our previous work that identified higher
income and availability of mRNA vaccines as predictive
of more permissive policies [7]. Country income level
was defined according to the World Bank as of 2021. Data
on vaccine platform and supply in each country or ter-
ritory over time was extracted from the Our World in
Data database [39]. A variable was generated for each
timepoint to capture whether a country did or did not
have any mRNA vaccine supply at that timepoint. In the
early phase of COVID-19 vaccine rollouts, some coun-
tries including Kenya, France, Brazil, and others, did not
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recommend the use of viral vector vaccines in pregnancy,
but did recommend them for older adults and those with
comorbidities, whereas mRNA vaccines were specifically
recommended for pregnant people. Similarly, on June
15th, 2021, the World Health Organization issued guid-
ance on the use of the Pfizer/BioNTech and Moderna
mRNA vaccines in pregnancy, explicitly permitting their
use for all pregnant people while at the same time, per-
mitting with qualifications the Johnson & Johnson and
Oxford/Astrazeneca vaccines in pregnancy, establishing
at the time a preference for mRNA vaccine use in preg-
nancy where different platforms were available [40—43].
Additionally, the WHO SAGE guidance was updated to
include pregnant people alongside those at elevated risk
of severe COVID-19 illness in vaccine prioritization [44].
This observed preference for mRNA vaccines in preg-
nancy along with prioritization of pregnant people for
vaccination was the basis for studying mRNA availabil-
ity as a binary variable, as decision makers might choose
to amend their policy on vaccine use in pregnancy once
mRNA COVID-19 vaccines were available in their coun-
try. The Global Gender Gap Index score (GGGI) from
the World Economic Forum’s 2021 Global Gender Gap
report was used as the indicator for gender equity [27].
The GGGI score is a composite of 14 indicators covering
economic opportunities, education, health and political
leadership; with scores closer to zero indicating a high
gender gap (inequity) and scores closer to 1 indicating no
gender gap (equity). In 2021, 156 countries were given a
score, ranging from 0.44 to 0.89.

Statistical analysis

We explored the proportions of restrictive and per-
missive policy positions by income level, availability of
mRNA vaccines, and by GGGI score at the three time-
points. Simple logistic regression models were conducted
to assess how each of the three predictors independently
influenced the odds of a restrictive policy at each time-
point, followed by multivariable logistic regression mod-
els to evaluate whether income level and mRNA vaccine
availability modified the relationship between gender
equity and restrictive policy at each timepoint. We con-
ducted a sensitivity analysis to explore whether statis-
tical results remained robust when outliers with very
low GGGI scores were excluded. We next used simple
and multivariable logistic regression models to explore
whether the odds of a change in policy from restrictive/
no position to permissive from June 1st to October 15th,
2021, was influenced by any of the three predictors of
interest. This analysis was restricted to 120 countries/
territories that had a restrictive policy or no position in
June 2021. 89 countries that already had permissive posi-
tions in June and 15 countries where no data on vaccine
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eligibility more broadly could be found were excluded.
Statistical analyses were conducted in Stata, version 15.

The funders of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report. Patients and the public were not
involved in the design or conduct of this study. However,
data that informed these findings are available to the
public through our website, www.comitglobal.org.

Results

Data availability

Data on income level and platform availability were avail-
able for all 224 countries and territories. The availability
of maternal immunization policies increased over time
as countries established policies over the course of their
vaccination campaigns. Figure 1 illustrates the trend of
COMIT policy positions over time, with high variability
and frequent policy absence in May 2021, followed by a
decline in restrictive policies and an increase in permis-
sive ones through March 2022, and then a general pla-
teau in policy position changes. As of January 5th, 2023,
when data collection was completed, 10 countries still
maintained restrictive policies for the use of COVID-19
vaccines in pregnancy: Afghanistan, China, Cote d’Ivoire,
Djibouti, Jordan, Sierra Leone, Timor-Leste, Turkmeni-
stan, United Arab Emirates, and Uzbekistan. For another
20 countries and territories, 16 of them in sub-Saharan
Africa, we were unable to find policy positions over
the duration of data collection and they were therefore
excluded from the analysis.

For the binary outcome of permissive versus restric-
tive policy at three timepoints, the proportion of coun-
tries and territories with a permissive policy position
increased over time. In June 2021, 58.2% had a permissive
policy position, followed by 86.7% in October 2021, and
93.4% in March 2022.

GGGI scores were available for 156 countries and ter-
ritories. Complete data that included vaccine policies,
income levels, mRNA vaccine availability, and GGGI
scores were available for 114 countries/territories in June
2021, 137 in October 2021, and 142 in March 2022. The
142 countries with complete data on March 1st, 2022,
represented roughly 7.2 billion people, or about 93% of
the world population (Fig. 2).

Gender equity and restrictive policies

Figure 3 illustrates that the means and distributions of
GGGI scores were lower for countries with a restric-
tive policy compared to those with a permissive policy.
While the mean GGGI score for countries with a permis-
sive policy stayed constant across the three timepoints,
between 0.72 and 0.73, the mean GGGI score among
restrictive policy countries declined over time, from
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Fig. 1 Trends in policies for the use of COVID-19 vaccines in pregnancy, May 2021 to August 2022

=

March 1, 2022

@ With GGGI scores and COMIT policies
@) Without GGGI scores and COMIT policies

Fig. 2 Availability of country level COMIT policy data and GGGI scores, from June 2021 to March 2022. Legend: COMIT: COVID-19 Maternal
Immunization Tracker; GGGI: Global Gender Gap Index. World population data were obtained from the World Bank, 2019 estimates

0.70 in June 2021 to 0.66 in October 2021 and 0.63 in
March 2022, creating a wider gap in gender equity scores
between countries with a permissive stance on the use
of COVID-19 vaccines in pregnancy versus those with
a restrictive stance (Supplementary Table 1). The sim-
ple regression models revealed that better gender equity
scores were associated with significantly reduced odds
of a restrictive policy at all three timepoints (Table 1).
The reduction in the odds increased over time, from 0.92
(95%CI: 0.87, 0.98) in June 2021 to 0.84 (95%ClL: 0.75,
0.94) in March 2022, indicating that gender equity had a
stronger association with policy at the later time points.
These results remained significant when Afghanistan, the

country with the lowest GGGI score in 2021 (0.44), was
excluded (Supplementary Table 2).

Income-level and restrictive policies

Analysis of the frequency of policy positions by income
level revealed that while the proportion of restrictive
policies decreased over time at all income levels, low and
lower-middle income countries had a greater propor-
tion of restrictive policy positions over time compared
to upper-middle- and high-income countries (Supple-
mentary Table 3). The simple logistic regression models
revealed that the odds of a restrictive policy in upper-
middle and low-middle income countries as compared
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Fig. 3 Mean GGGl score by COVID-19 vaccine policy position for use in pregnancy, from June 2021 to March 2022. Legend: Blue represents
a permissive policy position and orange represents a restrictive policy position. The small circles represent individual country scores, the horizontal
lines represent the group medians, and the large circles and adjacent numbers represent the group means. GGGI: Global Gender Gap Index

Table 1 Odds of a restrictive policy position by independent variables at three timepoints, unadjusted

6/1/2021 10/15/2021 3/1/2022
n cOR 95%(Cl p-val n cOR 95%Cl p-val n cOR 95%Cl p-val
GGGl 114 0.92 0.87,0.98 0.013 137 0.87 0.80,0.95 0.001 142 0.84 0.75,0.94 0.003
mRNA vaccine 146 0.34 0.17,0.67 0.002 188 0.28 0.12,0.67 0.004 198 0.79 0.23,2.68 0.703
Income level
Low 4 2.80 0.37,21.22 0.319 11 17.29 3.66,81.80 0.000 16 6.54 1.19,3591 0.031
Low middle 26 529 2.03,13.75 0.001 38 6.44 1.84,22.51 0.004 41 3.06 0.65,14.37 0.156
Upper middle 40 342 1.53,7.66 0.003 52 323 0.90, 11.62 0.073 53 1.70 033,875 0.525
High 76 1.00 87 1.00 88 1.00

cOR Crude odds ratio, GGGI Global Gender Gap Index

to high-income countries decreased over time. How-
ever, the odds ratio of a restrictive policy in non-high-
income countries at any timepoint was large, with the
upper bounds of the confidence intervals far from the
null, indicating a greater likelihood of restrictive policies
in non-high-income countries across the study period.
In low-middle income countries, the odds of a restric-
tive policy in June 2021 was 5.29 (95%CI: 2.03, 13.75)
compared to 3.06 (95%CI: 0.65, 14.37) in March 2022.
However, the odds of restrictive policy in low-income
countries when compared to high-income countries
persisted through March 2022 (crude odds ratio (cOR):
6.54, 95%CI: 1.19, 35.91) (Table 1). We also note a non-
significant odds ratio at the June 2021 time point for

low-income countries, but this can be explained by the
small sample size: only 4 low-income countries had a
COVID-19 maternal immunization policy at that time.

mRNA vaccine availability and restrictive policies

Countries in which mRNA vaccines were available had
a smaller proportion of restrictive policies compared to
those without mRNA vaccines (Supplementary Table 4).
However, this difference in proportions was strongest in
June and October, whereas in March, countries without
access to mRNA vaccines were also adopting more per-
missive policies, and the difference in proportions was
diminished. The logistic regression model confirmed
that countries with mRNA vaccines had lower odds of a
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restrictive policy in June (cOR: 0.34, 95%CI: 0.17, 0.67)
and October (cOR: 0.28, 95%CI: 0.12, 0.67), but this effect
was no longer significant in March of 2022 (cOR: 0.79,
95%CI: 0.23, 2.68) (Table 1).

Gender equity and restrictive policies, adjusted for income
level and vaccine availability

After adjusting for income level and mRNA vaccine
availability, higher GGGI scores reduced the relative
odds of a restrictive COVID-19 vaccine policy by 10%
(adjusted odds ratio (aOR): 0.90, 95CI: 0.81, 0.99) in
October 2021 and 14% (aOR: 0.86, 95%CI: 0.76, 0.97) in
March 2022, as seen in Table 2. However, at the earliest
time point, GGGI score did not influence the odds of a
restrictive policy position when adjusted for income level
and mRNA vaccine availability. In the sensitivity analysis
where Afghanistan was excluded, higher GGGI scores
did not reduce the odds of a restrictive COVID-19 vac-
cine policy in October 2021 (aOR: 0.91, 95%CI: 0.82,
1.00), but did reduce the odds of a restrictive policy in
March 2022 (aOR: 0.87, 95%CI: 0.76, 0.99) (Supplemen-
tary Table 2).

Table 3 details the GGGI scores, income-level, and
policy positions for adults over the age of 18 in countries
that still maintained a restrictive policy on COVID-19
vaccine administration in pregnancy as of March 2022.

Predictors of a change in policy

Of the 120 countries/territories that had a restrictive
policy or no position on the use of COVID-19 vaccines
in pregnancy on June 1st, 2021, 70 (58%) switched to
permissive and 50 (42%) remained restrictive or had no
position by October 15th, 2021. Table 4 demonstrates
that in the simple regression models, a higher GGGI
score and the availability of mRNA vaccines as of Octo-
ber increased the odds of a switch to a permissive pol-
icy (GGGI cOR: 1.15, 95%CI: 1.05, 1.27; mRNA vaccine
cOR: 6.21, 95%CI: 2.77, 13.94), whereas a low or low mid-
dle income classification decreased the odds of a switch
(Low income cOR: 0.04, 95%CI: 0.01, 0.19; Low-middle
income cOR: 0.20, 95%CI: 0.06, 0.63). After adjusting
for income level and mRNA vaccine availability, higher
GGGI scores were associated with a 12% increase (aOR:
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1.12, 95%CI: 1.00, 1.24) in the relative odds of a switch
from restrictive/no position to a permissive policy on the
use of COVID-19 vaccines in pregnancy.

Discussion

By March 2022, more than 90% of countries with availa-
ble policies had permissive positions regarding the use of
COVID-19 vaccines in pregnancy. We found that as evi-
dence about COVID-19 disease in pregnancy and vaccine
supply increased, gender equity became an increasingly
important policy predictor, supporting our hypothesis
that lingering restrictive policies may be driven in part by
harmful gender norms and attitudes, along with persis-
tent inequities reflected in country economic status.

The evidence presented here is specific to COVID-
19 vaccine administration policy, not implementation.
For this reason, we did not explore factors that may be
related to the feasibility of expanding COVID-19 vacci-
nation to pregnant people, such as measures of routine
vaccine coverage or access to prenatal care. Moreover,
the countries shown in Table 3, which had specific policy
restrictions related to the use of these vaccines in preg-
nancy even as they encouraged vaccine use in other pop-
ulations, represented a range of income levels and health
systems of various strengths. While implementation con-
siderations are relevant to policy formulation, they do not
justify denying COVID-19 vaccine to a high- risk group,
as a restrictive policy would do. In fact, all the countries
and territories included in this analysis had issued policy
positions on vaccine administration and eligibility for
other adult populations, for whom there may also have
been implementation challenges, suggesting any of these
countries could have reasonably taken or changed their
position on vaccination in pregnancy. It is plausible that
initial delays in permitting COVID-19 vaccine adminis-
tration in pregnancy may have been related to the lack
of evidence on safety for non-mRNA vaccine platforms;
countries without the cold chain to provide mRNA vac-
cines may have delayed taking or switching positions.
However, well before March 2022, there was sufficient
evidence on the safety of other COVID-19 vaccine plat-
form types in pregnancy and the WHO SAGE guidance
explicitly recommended all pregnant people have access

Table 2 Odds of a restrictive policy position by GGGI score at three time points, adjusted for country income level and mRNA vaccine

availability

6/1/2021 10/15/2021 3/1/2022

n aOR® 95%Cl p-val n aOR 95%Cl p-val n aOR 95%(Cl p-val
GGGl 114 0.95 0.89,1.02 0.147 137 0.90 0.81,0.99 0.029 142 0.86 0.76,0.97 0.016

aOR Adjusted odds ratio, GGG/ Global Gender Gap Index

@ Multiple logistic regression adjusted for country income level and mRNA vaccine availability
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Table 3 Comparison of policy positions for all adults versus pregnant people as of March 2022 for countries with a restrictive policy
position in pregnancy

Country Policy for all adults Policy for pregnant people GGGl score Income Status

Afghanistan All people above the age of 18 were permit- Not recommended 0444 Low income
ted to receive the vaccine, from April 12, 2021.
Pregnant women were explicitly excluded in MoPH
announcement [45]

China All people above the age of 18 were permitted Not recommended 0.682 Upper middle income
to receive the vaccine from late March 2021. Preg-
nant women were still considered "contraindicated"
at this date, from China CDC documents [46]

Cote d'lvoire As of March 29, 2021, Cote d'lvoire opened up their ~ Not recommended with exceptions 0.637 Lower middle income
vaccination campaigns to any adult over the age
of 18 [47]

Jordan Jordan invited all residents of Jordan over the age Not recommended 0.638 Upper middle income

of 18 to be vaccinated for COVID-19 when they initi-
ated their vaccine campaign in January 2021[48].
Pregnant women were explicitly excluded from vac-
cination [49]

Sierra Leone In Sierra Leone’s COVID-19 Strategic Plan, originally ~ Not recommended 0.655 Low income
published June 2021 and updated September 2022,
they list that Phase 3 prioritization for vaccination
includes ‘those aged 18-59, without comorbidities,
not including pregnant women’[50]

Syria As of early September 2021, Syria was conduct- Not recommended 0.568 Low income
ing a vaccination campaign targeting all citizens
over the age of 18. Pregnancy and lactation were
explicitly called out as ‘conditions that prevent vac-
cination’[51]

Timor-Leste While it's not clear when Timor-Leste started vacci- ~ Not recommended 0.72 Lower middle income
nating all adults over the age of 18, there is evi-
dence that by August 2021, over half the population
over 18 had received at least one dose, indicating
all adults were eligible to receive the vaccine
before August 2021 [52]

United Arab Emirates  As of March 22, 2021, the UAE was administering Not recommended 0.716 High income
vaccines to adults 18 years of age and older. Preg-
nant women continued to be excluded/exempted
from vaccination in available policies [53]

Table 4 Odds of a policy change from restrictive or no position in June to permissive in October, by GGGIl, mRNA vaccine availability,
and country income-level

n cOR 95%Cl p-val aOR 95%Cl p-val
GGGl 81 1.15 1.05,1.27 0.003 1.12 1.00,1.24 0.043
mRNA vaccine 120 6.21 2.77,13.94 0.000 3.1 0.92,10.49 0.068
Income level
Low 19 0.04 0.01,0.19 0.000 0.08 0.01,0.88 0.039
Low middle 35 0.20 0.06,0.63 0.006 043 0.07,2.73 0372
Upper middle 37 0.49 0.15,1.62 0.245 1.20 0.17,855 0.858
High 29 1.00 - 1.00

cOR Crude odds ratio, aOR Adjusted odds ratio, GGG/ Global Gender Gap Index

' Multiple logistic regression adjusted for the two variables not indicated by the independent variable: GGGI, country income level, and/or mRNA vaccine availability

to COVID-19 vaccines and did not restrict this recom-  chain capacity should not have been a barrier to permis-
mendation to only mRNA vaccines [9]. Thus, at least sive policies in pregnancy.
according to the WHO, the absence of advanced cold



Zavala et al. International Journal for Equity in Health (2025) 24:127

This study contributes to the body of evidence that
health policies may be influenced by harmful gender
norms and ideologies, and that health policies them-
selves can serve to perpetuate inequity in denying adult
pregnant persons the right to make informed decisions
about their bodies. It should go without saying that deny-
ing vaccines to an at-risk group is unethical and results
in preventable harms. As research and programming
on health systems strengthening evolves, it is critical to
interrogate the assumptions and values on which poli-
cies, practices, and structures are based. Policies and pro-
grams that actively promote greater gender equity will
likely result in better, more just, and more sustainable
health outcomes.

It is likely that gendered ideologies contributed to a fac-
tor that affected vaccine policy from the beginning- the
absence of pregnancy-specific data when vaccines were
first given emergency use authorization. Exclusion of
pregnant people from participation in clinical trials, as
well as the failure to otherwise generate timely evidence
in pregnancy, contributed to delays in policy makers rec-
ommending vaccines for pregnant people, which then
resulted in delays in pregnant people’s access to a life-sav-
ing intervention. The absence of relevant data likely had
a lasting impact on uptake of the vaccine in pregnancy
by further undermining trust in the vaccine by pregnant
people, healthcare providers, and the public. However,
our findings suggest that before and after evidence on
the increased risk of COVID-19 in pregnancy and on the
vaccine’s safety in pregnancy were available, gender ineq-
uity was associated with inequitable, pregnancy-specific
vaccine policy.

Policies that permit pregnant persons to receive
COVID-19 vaccines represent the first step towards
access, but gender inequality poses further barriers
to COVID-19 vaccine uptake beyond policy. Several
multi-country meta-analyses found women were signifi-
cantly more likely than men to express vaccine hesitancy
[54-56], and actual vaccine uptake by gender has varied
across contexts [57-61]. Further, pregnant and breast-
feeding populations globally were found to have higher
vaccine hesitancy and lower vaccine uptake than the gen-
eral population [57, 62, 63]. Studies across different set-
tings suggest COVID-19 vaccine hesitancy in pregnancy
and lactation stems from fears about the safety and side
effects of the vaccine [63—-65]. Additionally, studies from
Ghana and India have documented gender-related barri-
ers to women’s vaccine access such as childcare, informal
work duties and lower digital literacy, access, and usage
[66]. To optimize the benefits of vaccines to women and
pregnant people, findings from our work and these previ-
ous studies highlight the importance of attending to gen-
der equity along the continuum from vaccine research
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and development to authorization, policy, and program
implementation.

Several countries and territories did not contribute
data, limiting the generalizability of these findings. Coun-
tries with missing information about pregnancy policies,
GGGI scores, or both were predominantly low income.
Afghanistan was observed to be a possible outlier for
having both a very low GGGI score (0.444) and hav-
ing a policy on the use of COVID-19 vaccines in preg-
nancy. Some other countries with low GGGI scores, such
as Yemen (0.492), DR Congo (0.576), Mali (0.591), and
Chad (0.593) did not have available policies on COVID-
19 vaccine use in pregnancy; it is therefore unknown
how their inclusion would have influenced these find-
ings. While these exclusions potentially limit the gen-
eralizability of our findings, we felt it was important to
exclude countries with missing policies from the analy-
sis of countries with restrictive policies, as we could not
determine whether any relevant policies, restrictive or
otherwise, were in place. Several small high-income ter-
ritories had vaccination policies, but not GGGI scores;
however, the countries and territories that did contribute
data represented 93% of the world population in March
2022. Even when COVID-19 vaccines were widely avail-
able and evidence on the safety and benefit of COVID-
19 vaccines in pregnancy was established, countries with
lower gender equity scores continued to restrict access to
lifesaving vaccines for pregnant people. This paper is the
first, to the authors’ knowledge, to assess the relationship
between national gender equity measures and maternal
immunization policies at a global scale.

Conclusions
There is growing consensus that pregnant people should
never again be left behind in access to medical counter-
measures (MCM) for public health emergencies. Efforts
are underway to develop model protocols and oversight
guidance for the timely and ethical inclusion of pregnant
people in MCM research and development. Our find-
ings suggest that these efforts, while welcome and neces-
sary, will not be sufficient to ensure pregnant people are
treated fairly in public health policies and access. It will
be important that vaccines produced through a research
and development process that includes pregnant peo-
ple are also available to pregnant people throughout the
world. Moreover, as is the case with gender inequities in
health and well-being more broadly, our findings sug-
gest that pandemic vaccine policies also may be rooted
in deeply embedded cultural biases and unfair patterns of
power that need to be addressed if fairness for pregnant
people in pandemic response is to be secured.

Vaccine policy is almost certainly not an outlier as a
policy informed by harmful gender ideologies. Health
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systems research must continue to study the mecha-
nisms by which policies, programs, and structures are
informed by cultural values, and the impact of these
values on the health and rights of various segments
of the population. Health systems must seek to delib-
erately interrupt harmful norms and promote greater
equity and health for all.
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