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Abstract: Since December 2020, COVID-19 vaccines have become increasingly available to popu-
lations around the globe. A growing body of research has characterised inequalities in COVID-19
vaccination coverage. This scoping review aims to locate, select and assess research articles that report
on within-country inequalities in COVID-19 vaccination coverage, and to provide a preliminary
overview of inequality trends for selected dimensions of inequality. We applied a systematic search
strategy across electronic databases with no language or date restrictions. Our inclusion criteria
specified research articles or reports that analysed inequality in COVID-19 vaccination coverage
according to one or more socioeconomic, demographic or geographic dimension of inequality. We
developed a data extraction template to compile findings. The scoping review was carried out using
the PRISMA-ScR checklist. A total of 167 articles met our inclusion criteria, of which half (n = 83)
were conducted in the United States. Articles focused on vaccine initiation, full vaccination and/or
receipt of booster. Diverse dimensions of inequality were explored, most frequently relating to age
(n = 127 articles), race/ethnicity (n = 117 articles) and sex/gender (n = 103 articles). Preliminary as-
sessments of inequality trends showed higher coverage among older population groups, with mixed
findings for sex/gender. Global research efforts should be expanded across settings to understand
patterns of inequality and strengthen equity in vaccine policies, planning and implementation.

Keywords: COVID-19; dimension of inequality; disparity; health equity; immunisation; inequality;
research; scoping review; vaccination

1. Introduction

The COVID-19 pandemic has brought substantial attention to matters of health in-
equality, which is defined as a difference in a measurable aspect of health across socially
relevant population subgroups [1]. Health inequalities have been evident in COVID-19
exposure risks, outcomes, responses and impacts and, since the mass rollout of COVID-19
vaccination beginning in December 2020, COVID-19 vaccination coverage [2,3]. In this
paper, we review the current state of research about inequalities in COVID-19 vaccination
coverage.

The development of vaccines against COVID-19 was a major breakthrough in the
scientific world and a turning point for controlling the progression of the pandemic [4,5].
Initially, limited global vaccine supplies meant that vaccination implementation plans
prioritised certain population groups. Guidance issued by the World Health Organization
(WHO) recommended prioritisation of older adults, health workers and immunocompro-
mised persons [6]. As vaccine supplies have become more widely available, however, the
inadequate uptake of vaccines by some populations has limited their potential for impact.
As of January 2023, nearly 70% of the global population has received at least one dose of a
COVID-19 vaccine, although only one-quarter of people in low-income countries have this
level of coverage [7]. Inequalities in COVID-19 vaccination coverage are also evident within
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countries, as certain population subgroups remain systematically disadvantaged; that is,
unvaccinated or under-vaccinated. For instance, there were early indications of racial
inequity just weeks after vaccine distribution began in the United States, as available data
suggested lower vaccination among Black and Hispanic people alongside higher shares
of cases and deaths [8]. More recently, data from 14 million adults across 90 countries
suggested pervasive education-related inequalities in self-reported receipt of a COVID-19
vaccine in nearly every country, with higher vaccination among the more educated [9].

Distinct factors contribute to COVID-19 vaccination inequalities between countries
versus inequalities within countries [10,11]. In this review, we focus on a growing body
of research dedicated to exploring within-country inequalities in COVID-19 vaccination
coverage. Broadly, the body of research addresses how coverage varies according to
dimensions of inequality (i.e., criteria that define population subgroups, such as age,
economic status, education level, place of residence, sex or subnational region) that are
relevant within a specified population and context. Research efforts to characterise these
inequalities offer important insights into situations that may be inequitable (unfair, unjust
and/or avoidable through reasonable means [1]). Namely, assessments of inequalities
in vaccination coverage can provide evidence about which population subgroups had
access to and received the vaccine, and which did not. This evidence can inform how
national policies and programmes may be targeted to reach disadvantaged groups and,
when repeated over time, monitoring inequalities can support enhanced accountability for
upholding and advancing health equity [12].

The present review considers research pertaining to COVID-19 vaccination coverage—
the actual receipt or non-receipt of a vaccine. We pose the question: what is the cur-
rent status of research on within-country inequalities in COVID-19 vaccination coverage?
COVID-19 vaccination coverage is defined based on the receipt or non-receipt of a COVID-
19 vaccine and/or booster dose. The primary objective of the paper is to describe how
within-country inequalities in COVID-19 vaccination coverage have been researched and
characterised in the academic literature. Specifically, we seek to understand the settings,
populations, vaccination indicators, dimensions of inequality and reporting practices fea-
tured in this body of research. A secondary objective is to provide a preliminary narrative
overview of the trends in inequalities reported for dimensions of inequality that are most
frequently addressed by this body of literature. Our findings will be useful to identify
and justify areas for further study on this topic, including the design of more detailed
systematic literature reviews and meta-analyses.

2. Methods

To address the research question, we conducted a scoping review. Scoping reviews are
appropriate “to determine the scope or coverage of a body of literature on a given topic and
give clear indication of the volume of literature and studies available as well as an overview
(broad or detailed) of its focus” [13]. Further, scoping reviews are useful for assessing an
emerging body of evidence to determine specific avenues for further study, for example,
through more focused systematic reviews and meta-analyses [13]. Drawing from guidance
in the JBI Manual for Evidence Synthesis [14], we developed a protocol for this scoping
review, which was refined throughout the process of the review (Supplementary Materials
S1). No major deviations from the protocol were introduced. In preparing this manuscript,
we followed the Preferred Reporting Items for Systematic reviews and Meta-Analyses
extension for Scoping Reviews (PRISMA-ScR) checklist [15].

2.1. Eligibility Criteria

Our focus was on the state of research on inequalities in COVID-19 vaccination, as
characterised in the academic literature. Therefore, research articles and reports with
primary or secondary data were considered for inclusion, as well as peer-reviewed pre-
prints, brief reports and short research communications. Opinion pieces such as comments,
letters and editorials, were excluded along with publications of a journalistic and/or less-
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academic nature (e.g., news stories, biographies and interviews). Relevant publications
pertained to human populations. No language restrictions were applied. For inclusion in
the review, the full text of the article needed to be available.

Articles were considered for inclusion if the objective pertained to reporting inequali-
ties in COVID-19 vaccination coverage by one or more dimension of inequality. For the
purpose of this review, we considered a broad conceptualisation of COVID-19 vaccination
(Table 1). Articles were considered for inclusion if the COVID-19 vaccination coverage
indicator was defined based on the receipt or non-receipt of any one or more COVID-19
vaccine and/or booster. To be considered for inclusion, dimensions of inequality could en-
compass any or multiple socioeconomic, demographic or geographic factors; publications
that focused on reporting vaccination coverage according to medical factors were excluded.
Our scoping review is focused on within-country inequality; therefore, dimensions of
inequality could be measured at the individual, household, community or small-area level.
Articles that primarily reported between-country inequality were excluded.

Table 1. Criteria to determine relevance of COVID-19 vaccination coverage indicator for a scoping
review about inequalities in COVID-19 vaccination coverage.

Inclusion Criteria Exclusion Criteria

• Indicator captures receipt or non-receipt
of COVID-19 vaccine and/or booster dose

• May specify any number of vaccine or
booster doses

• May be self-reported, reported by a proxy
(such as a parent) or obtained through
administrative source or health records

• Indicator captures:

# intention to vaccinate
# attitudes about vaccination
# vaccine availability, accessibility

or eligibility
# access to vaccination sites
# vaccine readiness
# vaccine decision-making factors
# participation in vaccination trials
# strategies for increasing

vaccination uptake
# predictive modelling of

vaccination uptake
# perceptions about vaccination

uptake

2.2. Search Strategy and Screening Process

A systematic search was conducted on 27 October 2022 in PubMed, Scopus and Web
of Science. Additional potential sources were obtained through handsearching reference
lists. No language, article type or date restrictions were applied to the search (though due
to the nature of the research question, eligible articles were published after the rollout of
COVID-19 vaccines, which began in late 2020). The electronic search strategy consisted
of three domains related to ‘inequality’ AND ‘COVID-19’ AND ‘vaccines’ search terms,
incorporating medical subject heading (MeSH) indexed terms, keywords, topic terms and
terms used in the title or abstract (Supplementary Materials S2). In the case of PubMed,
additional searches were conducted using MeSH terms related to ‘COVID-19 vaccines’.

The results from the literature search were imported to Covidence software for removal
of duplicates, title and abstract screening, full text review and data extraction. Title and
abstract screening was done by one reviewer, followed by full text review conducted in
duplicate by two reviewers. Any discrepancies were resolved through discussion and in
consultation with a third reviewer, as needed. For studies excluded during the full text
review, the first reason for exclusion was recorded, according to the following ordered list:

1. Wrong article type;
2. Does not pertain to humans;
3. Study objective not relevant;
4. Does not meet criteria for COVID-19 vaccination coverage;
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5. Does not meet criteria for dimension of inequality;
6. Only reports on between-country inequality;
7. Full text not available;
8. Insufficient information to assess eligibility.

If the full text of the article was not available online, we requested it from the cor-
responding authors. Likewise, if we did not have sufficient information to assess the
eligibility of the study, we made multiple attempts for clarification from corresponding
authors.

2.3. Data Extraction and Analysis

Data extraction was performed using the Covidence Extraction 2 tool, based on a
custom data extraction template. The template covered general information about the
article and where it was published; characteristics of the study setting, population, study
objective and design; characteristics of the COVID-19 vaccination indicator; characteristics
of the dimensions of inequality; analysis methods; results; and conclusions. After reviewing
10% of studies in tandem to ensure consistency in the interpretation and application of the
template, data extraction was performed by one of two reviewers. The reviewers reached
consensus on any questions or points of ambiguity that arose with input from a third
reviewer.

Using the data extraction outputs, descriptive data analysis was undertaken to assess
and tabulate study characteristics. In describing the frequency of dimensions of inequal-
ity and inequality trends, we used the PROGRESS-Plus framework as a starting point
for grouping dimensions of inequality pertaining to common themes. PROGRESS fac-
tors include place of residence, race/ethnicity/culture/language, occupation, gender/sex,
religion, education, socioeconomic status and social capital [16]. We also identified the fol-
lowing categories, some of which align with the factors described in the “Plus” component
of the above framework: age; disability status; family size or composition; health insur-
ance; housing type or characteristic; marital status; migration status; sexual orientation;
subnational region or area; and vulnerability, deprivation or poverty index.

As an extension of our analysis, we assessed the preliminary trends in the findings
related to dimensions of inequality that appeared most often in the assessed articles.
To this end, we coded and compiled reported findings for age; race, ethnicity, cultural
group, language and nationality or country of birth; and sex or gender. For age and
sex or gender, where the criteria for measuring the dimension were largely comparable
across most studies (as years or male/female, respectively), we coded the main findings
according to the directionality of the inequality. For race, ethnicity, cultural group, language
and nationality or country of birth, where the criteria for measuring the dimension were
heterogeneous, we coded whether inequality related to this dimension was reported as
meaningful or not meaningful. Our coding of results as meaningful or not meaningful was
based on the conclusions reported in the original studies. Most, but not all, studies defined
this as statistically significant in comparisons at p < 0.05; however, the nature of statistical
comparisons differed by paper and not all papers reported statistical significance.

3. Results
3.1. Selection of Sources

Our search identified 7784 items (after removing duplicates) that were considered for
inclusion. After screening titles and abstracts, 315 were retained for full-text review. A total
of 148 items were excluded at the full-text review stage because the study objective was
not relevant, the criteria for COVID-19 vaccination coverage was not met, the article type
did not meet the inclusion criteria, the criteria for dimension of inequality was not met,
the article only reported between-country inequality or there was insufficient information
to assess eligibility. In total, 167 articles were included from which data were extracted
(Figure 1).
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Figure 1. PRISMA flow diagram depicting stages of selecting sources for a scoping review about
inequalities in COVID-19 vaccination coverage.

The included articles were published in 2021 (43 articles) or 2022 (124 articles), across
a total of 82 academic journals (Supplementary Materials S3). Journals represented by
five or more included articles were: Vaccines (18 articles); Morbidity and Mortality Weekly
Report (15 articles); Vaccine (11 articles); International Journal of Environmental Research and
Public Health and PLoS One (7 articles each); and BMJ Open (5 articles). The articles were
of variable lengths and scope/depth of analysis, context and discussion. To provide an
indication of the type of articles included, we categorised them as full research papers
(around six pages or longer, with greater analytical scope and contextual detail) or short
research papers (around five pages or less with more limited analytical and contextual
detail). The article type designated by the journal also informed the categorisation. Most
included articles were designated as full research papers (119 articles, including 1 review),
with the remaining designated as short research papers (48 articles).

3.2. Study Characteristics
3.2.1. Setting and Study Populations

Most articles contained data from a single country setting (161 out of 167 articles), rep-
resenting a total of 38 countries. Eighty-three of the single country studies were conducted
in the United States of America, followed by studies in the United Kingdom (13 articles),
Israel (7 articles),Canada (6 articles) and Hong Kong (5 articles). Six articles included
data from multiple countries (representing a total of 18 countries). In total, the number of
unique countries represented across all studies was 47. According to the current World
Bank classifications [17], 26 of the 47 countries are high-income countries (55%), 11 are
upper-middle-income countries (23%), 6 are lower-middle-income countries (13%), and 3
are low-income countries (6%); the remaining 1, Palestine, is not classified (Table 2).

While many studies drew from a national population, others pertained to one or more
subnational administrative areas or specified institutions (such as hospitals, universities
and prisons). Noting that some articles included more than one of the populations listed
below, study populations included general public/adults (88 articles); health care workers
(21 articles); older adults (14 articles); pregnant or postpartum women (12 articles); chil-
dren/adolescents (10 articles); military personnel/veterans (7 articles); university students
and staff (5 articles). A smaller number of articles focused on the following populations: peo-
ple defined based on migratory status (3 articles); incarcerated people (2 articles); LGBTQ+
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people (2 articles); people who inject drugs (1 article); EMTs and paramedics (1 article);
teachers/staff at schools (1 article); and nursing home residents and staff (1 article).

Table 2. Countries represented by one or more study included in a scoping review about inequalities
in COVID-19 vaccination coverage.

Country Income Group
Classification Countries

High income

Australia (2 articles); Canada (6 articles); Czech Republic (1 article);
France (2 articles); Germany (1 article); Greece (2 articles); Hong Kong
(5 articles); Hungary (2 articles); Israel (7 articles); Italy (2 articles);
Japan a (2 articles); Kuwait a (1 article); Latvia (1 article); Netherlands
(1 article); New Zealand (1 article); Norway a (1 article); Qatar a

(1 article); Romania (1 article); Saudi Arabia a (3 articles); Singapore
(2 articles); Slovakia a (1 article); Spain (1 article); Sweden a

(4 articles); United Arab Emirates a (2 articles); United Kingdom a

(15 articles); United States of America a (86 articles)

Upper-middle income

Belarus (1 article); Brazil (2 articles); China (3 articles); Guatemala a

(1 article); Iraq a (1 article); Jordan a (1 article); Kazakhstan a

(1 article); Mexico a (3 articles); Peru (1 article); Serbia (1 article);
Thailand (1 article)

Lower-middle income Bangladesh (1 article); Egypt (1 article); India a (3 articles); Indonesia
(1 article); Lebanon a (1 article); Pakistan (1 article)

Low income Ethiopia (1 article); Guinea (1 article); Malawi (2 articles)

Not classified Palestine a (3 articles)
a Country included in at least one multi-country study or review article.

3.2.2. COVID-19 Vaccination Coverage

As per our inclusion criteria, all 167 included studies defined COVID-19 vaccination
coverage based on the receipt or non-receipt of any one or more COVID-19 vaccine and/or
booster. Many articles focused on vaccine initiation, that is, receipt or non-receipt of at least
one dose of vaccine (97 articles). In 29 articles, COVID-19 vaccination coverage was defined
as ‘fully vaccinated’ according to the specifications of the study setting, and in 4 articles,
the focus was on receipt or non-receipt of a COVID-19 vaccine booster. A total of 33 articles
looked at multiple COVID-19 indicators that met our inclusion criteria, and the remaining
4 articles did not clearly state the number of vaccine doses or boosters used to define the
receipt or non-receipt of a COVID-19 vaccination.

Information about COVID-19 vaccination coverage was sourced from surveys (84 articles),
and administrative or surveillance records, including health records (84 articles), noting
that one article used data from both of these types of sources. In some cases, administrative
or surveillance data were linked to census data to derive denominator values. COVID-19
vaccination coverage was commonly measured at the level of the individual (138 articles),
although some articles presented data aggregated at the small-area level (such as county,
municipality, zip-code area, province/state or census area) (27 articles), or by institution
(such as nursing home or school) (2 articles).

3.2.3. Dimensions of Inequality

Articles assessed inequalities in COVID-19 vaccination coverage according to di-
verse socioeconomic, demographic and/or geographic dimensions of inequality (Table 3).
In 157 out of 167 articles, inequality in vaccine coverage was reported for at least two
dimensions of inequality. The most common dimension of inequality applied was age
(127 articles), followed by dimensions of inequality related to race, ethnicity, cultural group,
language and nationality or country of birth (117 articles). Inequalities according to sex
or gender were reported in 103 articles and 81 articles reported data disaggregated by
occupation- or employment-related factors. Other dimensions of inequality that were
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featured in 10 or more articles include education (76 articles); subnational region or area
(68 articles); economic status (68 articles); place of residence (39 articles); vulnerability,
deprivation or poverty index (38 articles); marital status (30 articles); family size or compo-
sition (27 articles); health insurance (27 articles); and disability status (10 articles). Religion
(8 articles), housing type or characteristic (7 articles), migration status (5 articles), social
capital (3 articles) and sexual orientation (3 articles) were included less often. Articles
relied on different criteria to define and measure dimensions of inequality, with variation
depending on the context of the study.

Table 3. Dimensions of inequality featured in sources for a scoping review about inequalities in
COVID-19 vaccination coverage, including corresponding number of articles, percentage of total
number of articles (n = 167) and examples of measurement criteria.

Dimension of Inequality Number of Articles
(% of Total) a Illustrative Examples of Measurement Criteria b

Age 127 (76%) years; parental age; above or below median age of
population

Race, ethnicity, cultural group, language,
nationality or country of birth 117 (70%)

White, Black, Hispanic, Asian or Other (applicable to
studies based in the United States); language at home;
national or foreigner

Sex or gender 103 (62%) male or female; transgender or non-binary (yes/no)

Occupation- or employment-related
factor 81 (49%)

employed or unemployed; employment in healthcare
industry (yes/no); essential worker, non-essential worker,
or non-working status; public or private sector employee;
military ranking; profession

Education level 76 (46%) years of schooling; highest level of schooling completed;
highest qualification

Subnational region or area 68 (41%) state/province; region; municipality; census tract; county;
health zone

Economic status 68 (41%)
household income; above or below defined poverty line;
self-perceived financial status; level of difficulty covering
household expenses

Place of residence 39 (23%) urban or rural; metro or non-metro; urban, rural or camp;
population size of zip code

Vulnerability, deprivation or poverty
index 38 (23%)

Social Vulnerability Index (applicable to studies based in the
United States); Index of Multiple Deprivation (applicable to
studies based in the United Kingdom); Human
Development Index; Multi-Dimensional Poverty Index

Marital status 30 (18%) single, married, cohabitating, divorced, widowed; living
with partner (yes/no)

Family size or composition 27 (16%)
number of children; household size; elderly living with
family (yes/no); children living in household (yes/no);
living alone (yes/no)

Health insurance 27 (16%) insured or uninsured status; private or public health
insurance type

Disability status 10 (6%) self-reported living with a disability (yes/no); extent of
daily activity limitation

Religion 8 (5%) religious affiliation (e.g., Christian, Buddhist, Hindu, Jewish,
Muslim, Sikh, other, none)

Housing type or characteristic 7 (4%)
homeless (yes/no); house owned, private rented, social
rented, other; type of housing: mobile, detached house,
attached house, multiunit apartment, etc.
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Table 3. Cont.

Dimension of Inequality Number of Articles
(% of Total) a Illustrative Examples of Measurement Criteria b

Migration status 5 (3%) citizen, landed immigrant, refugee, temporary/other;
migration history (yes/no)

Social capital 3 (2%) trust in others; civic participation; social capital index

Sexual orientation 3 (2%) bisexual, gay/lesbian, heterosexual

Other: food security, incarceration status,
income inequality, car ownership,
computer ownership, school type

1–2 each

a The scoping review included a total of 167 articles; most articles featured more than one dimension of inequality.
b Note that this is not an exhaustive list of all approaches to measuring the dimensions of inequality.

Information about dimensions of inequality was sourced from surveys (93 articles)
and administrative or surveillance data, including health records (79 articles) and censuses
(20 articles) (note that 24 articles relied on more than one type of data source). In most
articles, dimensions of inequality were measured at the same level as the corresponding
COVID-19 vaccination indicator (149 articles). In some articles, various dimensions of
inequality measurements included both individual and small-area levels (15 articles). Three
articles measured the dimension of inequality at the small-area level and the COVID-19
vaccination indicator at the individual level.

3.2.4. Reporting Practices

In general, articles presented disaggregated data and association or regression mea-
sures when reporting inequality findings (108 articles). Thirty-three articles included
disaggregated estimates only, while 16 articles reported association or regression measures
only. Sixteen articles included difference, ratio, slope index of inequality and/or relative
index of inequality summary measures.

About a third of articles (54 out of 167) reported multiple disaggregation; that is,
they presented data about vaccination coverage broken down by two or more dimensions
of inequality simultaneously. For example, several articles explored sex- or age-related
inequalities across different urban–rural classifications [18–21].

3.3. Study Findings: Preliminary Trends for Selected Dimensions of Inequality
3.3.1. Age

Of the 127 articles that reported COVID-19 vaccination coverage by age, the majority
(89 articles, or 70%) found higher vaccination among older groups. The age ranges and
categorisation (groupings) of these 89 articles were diverse: while many study populations
included those aged 18 years and older, some were limited to other age groupings. For
example, a study in England reported higher rates of being unvaccinated in younger
individuals of study populations aged 50 years or older [22]. Similarly, vaccination with
one or more doses of a COVID-19 vaccine was higher among those aged over 75 years
compared to those 65–74 years in Connecticut, United States [23], and higher among those
75 or older compared to those 60–74 years in Sweden [24]. A study by Khatatbeh et al.
(2022) in the Eastern Mediterranean Region, looked at COVID-19 vaccination in children
aged 12 or younger versus those aged 12–17; it also explored the association between
parental age and receipt of a COVID-19 vaccine in their child(ren). In both cases—child age
and parental age—older ages were predictive of the child being vaccinated [25]. Studies in
other settings, including Indonesia [26] and the United States [27,28] also reported positive
associations between age and COVID-19 vaccination coverage within child/adolescent
populations.

In contrast, the opposite pattern—higher vaccination among younger groups—was
reported in 8 articles (6%). These articles focused on adult populations across different



Vaccines 2023, 11, 517 9 of 15

settings, including health care workers in China [29] and Egypt [30]; university students or
staff in the United States [31,32]; active military personnel in Israel [33]; pregnant or post-
partum women in the United States [34]; and general adult populations in Singapore [35]
and the United States [36].

Nineteen of the articles that reported on age-related inequality (15%) found no/minimal
inequality and 9 articles (7%) demonstrated other patterns (such as higher vaccination cov-
erage in a mid-range age group) or mixed patterns (such as different age-related patterns
for different population groups, or for different COVID-19 vaccination indicators). Two
articles (2%) did not report age-related findings in the main text of the article.

3.3.2. Race, Ethnicity, Cultural Group, Language, Nationality or Country of Birth

Overall, 117 articles reported on COVID-19 vaccination coverage by race, ethnicity,
cultural group, language, nationality and/or country of birth. Nearly all of these articles
(101 articles, or 86%) reported meaningful inequality according to this dimension of in-
equality, while 18 articles (15%) reported no meaningful inequality (noting that 3 articles
included in the above counts reported both meaningful and non-meaningful findings for
different variables in this category). One article (1%) did not report the findings for this
dimension in the main text of the article.

Most of the studies conducted in the United States included a dimension of inequality
related to race, ethnicity, cultural group, language, nationality and/or country of birth (73
out of 83, or 88%), and in 88% of these studies (64 out of 73), authors reported meaning-
ful inequality by at least one of these dimensions. Although standardised racial/ethnic
diversity categories used in the United States Census are applied in many studies, it is
difficult to assess trends in the findings due to different study designs and comparison
groups. We observed, however, that Asian and/or White subgroups were often among
the most advantaged with regards to COVID-19 vaccination coverage. For instance, in a
study of race/ethnicity inequalities in the United States, subgroups identifying as Asian
or White had higher booster uptake than Black and Hispanic populations in all of the
states for which there were data (24 states plus Washington, D.C.) [37]. Di Rago et al.
(2022), assessing COVID vaccination rates across eight American cities over a three-week
period, found increasing gaps in vaccination between White or Asian and Black or Hispanic
communities [38].

3.3.3. Sex or Gender

A total of 103 articles reported on COVID-19 vaccination coverage by sex or gender, of
which 45 articles (44%) found no or minimal difference between subgroups. In 31 articles
(30%), COVID-19 vaccination was higher among males; in 25 articles (24%), vaccination
was higher among females. Two articles (2%) reported different patterns of sex-related
inequality across age groupings [39] or by disability status [40].

Two studies, both focusing on LGBT or LGBTQ+ adults in the United States, consid-
ered sex and gender as separate variables in their analysis. Low et al. (2022) reported
no differences based on sex assigned at birth (categorised as female, male and intersex)
or gender identity (categorised as cisgender and transgender/nonbinary/other gender
minority) [41]. McNaghten et al. (2022) reported higher vaccination among females than
males, but no difference based on gender identity (dichotomously categorised as transgen-
der/nonbinary or not) [42].

4. Discussion

In this scoping review, we assessed the current state of research pertaining to within-
country inequalities in COVID-19 vaccination coverage. Our findings show that this body
of research covers a diversity of populations and settings, suggesting a wide interest in
assessing and understanding the patterns of vaccination coverage inequality across popu-
lations. The geographical representation of study settings within this literature favoured
high-income countries in North America and Europe—for example, half of articles were
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conducted in the United States, with only five articles based on populations in the African
continent. High-income countries accounted for more than half of the countries repre-
sented in this body of literature, whereas low-income countries accounted for less than
10%. This finding was not surprising, as populations in high-income countries tended
to have earlier access to vaccines than lower-income countries, and thus implemented
vaccine programmes sooner; moreover, timelines, access and incentives for publishing in
academic journals may differ between settings. Nevertheless, more research on inequalities
in COVID-19 vaccination coverage is warranted in lower-income countries, particularly as
vaccines become more widely available in these settings.

We found that demographic factors, including age, race/ethnicity/cultural group/
language/nationality/country of birth and sex/gender, were the most commonly reported
dimensions of inequality in vaccine coverage rates in this body of literature. Indeed, early
into the COVID-19 pandemic, the scientific community made strong calls to enhance the
collection and reporting of data disaggregated by these factors [43–46]. In the cases of age
and sex/gender, the application of similar measurement criteria (years and male/female,
respectively) allowed us to comment on the general trends in the directionality of inequality
reported in these articles. Our preliminary assessment of this literature suggested that
vaccination coverage tended to be higher among (relatively) older population groups,
across many age ranges. This is in line with WHO guidance [6], suggesting the imple-
mentation of vaccine rollout strategies that initially prioritised older age groups. With
regards to findings on sex/gender-related inequality, a substantial proportion of articles
that reported on this dimension concluded that there were no meaningful differences.
Of those articles that did report a difference, the directionality was variable, with vacci-
nation coverage more often reported to be higher in males than in females. It was not
feasible to do even preliminary comparisons of findings for the race/ethnicity/cultural
group/language/nationality/country of birth dimension of inequality, as the measurement
of this dimension is context specific (i.e., not standardised across settings). There were,
however, common approaches applied within particular country settings, which could
be explored through more narrowly-focused systematic reviews and/or meta-analyses.
Indeed, more rigorous meta-analyses, including quality assessments, are warranted to
delve into vaccination coverage inequalities by demographic factors.

Among the other dimensions of inequality highlighted in our scoping review were
those related to socioeconomic factors (most frequently occupation/employment, education
level, economic status and vulnerability, deprivation or poverty indices) and those related
to geographical factors (most frequently subnational region/area and place of residence).
Characterising patterns of socioeconomic inequality offers deeper understanding into the
motivations and barriers experienced by population groups, while geographic patterns
of inequality may have immediate and practical implications for program delivery and
resource allocation [47]. Other dimensions of inequality, such as sexual orientation, social
capital, and migration status, received less attention in the research, although some of these
articles provide initial indications that these may be meaningful avenues for future study.
For instance, the three articles that reported inequality in COVID-19 vaccination coverage
related to a measure of social capital all reported higher vaccination among groups with
greater social capital [20,48,49].

The application of multiple disaggregation in one-third of studies permitted explo-
ration of the intersection of different dimensions of inequality. Multiple disaggregation can
begin to lend insight into more nuanced patterns of inequality, for example, suggesting how
multiple vulnerabilities may put certain groups at heightened risk for lower vaccination
coverage [50]. Multiple disaggregation should be incorporated, to the extent possible, in
future inequality analyses in this topic [51].

We reported variability in how dimensions of inequality were measured, reflecting
diverse study populations, settings and research aims. In some cases, standardised criteria
were applied within a country (such as race/ethnicity categories in the United States),
enhancing comparability across these studies. For most dimensions of inequality, however,
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the lack of standardised criteria for measuring dimensions of inequality limits the extent to
which direct comparisons of inequality can be made across studies and across settings.

Our scoping review extends on a previous review by Bayati et al. (2022), which had
a broader aim of assessing both between-country and within-country factors associated
with COVID-19 vaccine distribution [11]. The portion of the review focused on within-
country factors included 19 studies, and concluded that “age, race, ethnic, household
income, residency in the deprived areas, employment, poverty, location (urban/rural) and
gender were most often mentioned in the literature”. Our scoping review, encompassing
167 studies, highlights additional dimensions of inequality that have been explored in
the literature, including education level, indices of vulnerability, deprivation or poverty,
marital status and family characteristics. Additionally, it provides a more detailed overview
of the study settings, data sources, reporting practices and preliminary findings.

The findings of this scoping review are broadly in line with previous reviews exploring
inequalities in COVID-19 vaccination intentions and attitudes [52,53]. For instance, the
directionality of the age- and sex/gender-related inequality that we reported corresponds
with those reported in a meta-analysis on inequalities in COVID-19 vaccination intention,
which included 28 nationally representative populations across 13 countries. It reported
female sex, younger age and belonging to an ethnic minority group to be consistently
associated with lower intention to vaccinate, highlighting “an urgent need to address
social inequalities in vaccine hesitancy and promote widespread uptake of vaccines as they
become available” [52]. Similarly, a meta-analysis including 63 surveys and more than
30 countries concluded that age, gender and education level were among the factors most
often associated with willingness or hesitancy to be vaccinated [53]. We note, however,
an important distinction between the body of research pertaining to vaccination coverage
from research on vaccination intentions and attitudes. Attitudes towards vaccines have
been found to shift over time [9], and do not directly translate into behaviours. A study
of vaccination uptake during the 2009 influenza (H1N1) pandemic, for example, found
that only a small percentage of those reporting a positive intention to vaccinate followed
through on receiving the vaccine after two months [54].

Limitations and Further Considerations

Our findings and their interpretations are subject to a number of limitations and
considerations. We acknowledge that there is a bias in this body of literature towards
settings where vaccines have been rolled out, studied and reported. Settings that lack
reliable data collection about COVID-19 vaccinations are less likely to be represented in
published academic literature, and therefore less likely to be included in this scoping
review.

Across studies, approaches to defining COVID-19 vaccination coverage were not
standardised. For the purpose of our scoping review, we adopted a broad definition for the
COVID-19 vaccination coverage indicator and included studies reporting on receipt (or
non-receipt) of a single dose, multiple doses and/or booster doses. Nearly one in five of the
articles included in our review reported on more than one vaccination coverage indicator
that met our inclusion criteria. The application of common definitions for COVID-19
vaccination coverage would facilitate greater cross-study comparability and more nuanced
analyses.

We relied on the PROGRESS-Plus framework as a starting point to guide how we
grouped and labelled dimensions of inequality. Alternate frameworks may have yielded
different conclusions about the most frequently reported dimensions of inequality. We did
not report political factors as relevant dimensions of inequality, although we noted that 13
of the 167 articles reported on inequalities based on political views or voting patterns. Of
these studies, 11 were conducted in the United States, all of which found lower vaccination
among Republican voters and/or higher vaccination among Democrat voters.

Our exploration of inequality trends for selected dimensions of inequality in this
scoping review was premised on findings that may be of variable quality. Approaches and
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thresholds to determine the ‘meaningfulness’ of inequality were different across studies.
More rigorous meta-analyses incorporating quality assessments are required as an extension
of our initial findings.

As per the design of our scoping review, we did not account for how countries may
have prioritised different populations during phased vaccine rollouts. Initially, COVID-
19 vaccine doses were in limited supply and inequality during the early stages of their
distribution was inevitable (though COVID-19 vaccination coverage equity remains an end
goal for most countries) [10]. Many of the included articles, however, did take this into
account in their study design. We did not focus on the reasons underlying vaccination
status, such as whether population subgroups remained unvaccinated by choice (low
acceptance of the vaccine) or their circumstance (low access to the vaccine). Explorations
of the drivers of inequality were outside the scope of this review. We did not differentiate
between studies conducted in general populations versus studies that evaluated a specific
campaign or programme, which may have been targeted towards certain populations.

5. Conclusions

In this scoping review, we assessed 167 research articles to provide an overview of
how within-country COVID-19 vaccination coverage inequality has been studied. Our
findings demonstrate that most research to date has been conducted in higher income
countries, underscoring the need for expanded research in other contexts to gain a fuller
understanding of patterns of inequalities across populations and settings. While we
characterised research on diverse dimensions of inequality, those most frequently studied
were related to demographic factors. The trends that we reported for inequalities by age,
race/ethnicity/cultural group/language/nationality/country of birth, and sex/gender
dimensions of inequality were intended to be preliminary and exploratory. More detailed
analyses across these and other dimensions of inequality are warranted, including dedicated
systematic reviews and meta-analyses to draw more reliable and specific conclusions.
Research in this topic area can be further strengthened by adopting standardised COVID-19
vaccination indicators, which would promote greater cross-study comparability.

As COVID-19 vaccination programmes, including the administration of booster doses,
continue to expand globally, ongoing efforts are needed to grow this body of research
and capture the evolution of inequalities in vaccination coverage, both globally and lo-
cally within countries. The characterisation of inequalities related to multiple, diverse
dimensions of inequality (encompassing both context-specific and universally applicable
dimensions) stands to offer relevant lessons and insights for strengthening equity in vaccine
policies, planning and implementation.
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published. Table S1: Number of articles included in a scoping review about inequalities in COVID-19
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Author Contributions: Conceptualisation, N.B. and A.R.H.; study selection and data extraction—N.B.
and N.E.J. with guidance from A.R.H.; writing—original draft, N.B.; writing—review and editing,
N.B., N.E.J., D.C.B. and A.R.H. All authors have read and agreed to the published version of the
manuscript.

Funding: This research was funded by Gavi, the Vaccine Alliance.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

https://www.mdpi.com/article/10.3390/vaccines11030517/s1
https://www.mdpi.com/article/10.3390/vaccines11030517/s1


Vaccines 2023, 11, 517 13 of 15

Data Availability Statement: A list of the articles included in the review is available upon request
from the authors.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or
in the decision to publish the results.

References
1. Arcaya, M.C.; Arcaya, A.L.; Subramanian, S.V. Inequalities in Health: Definitions, Concepts, and Theories. Glob. Health Action

2015, 8, 27106. [CrossRef] [PubMed]
2. High-Level Committee on Programmes Inequalities Task Team. COVID-19, Inequalities and Building Back Better: Policy Brief by the

HLCP Inequalities Task Team; United Nations: New York, NY, USA, 2020.
3. Burström, B.; Tao, W. Social Determinants of Health and Inequalities in COVID-19. Eur. J. Public Health 2020, 30, 617–618.

[CrossRef] [PubMed]
4. Watson, O.J.; Barnsley, G.; Toor, J.; Hogan, A.B.; Winskill, P.; Ghani, A.C. Global Impact of the First Year of COVID-19 Vaccination:

A Mathematical Modelling Study. Lancet Infect. Dis. 2022, 22, 1293–1302. [CrossRef] [PubMed]
5. Kumari, M.; Lu, R.-M.; Li, M.-C.; Huang, J.-L.; Hsu, F.-F.; Ko, S.-H.; Ke, F.-Y.; Su, S.-C.; Liang, K.-H.; Yuan, J.P.-Y.; et al. A Critical

Overview of Current Progress for COVID-19: Development of Vaccines, Antiviral Drugs, and Therapeutic Antibodies. J. Biomed.
Sci. 2022, 29, 68. [CrossRef]

6. World Health Organization. WHO SAGE Roadmap for Prioritizing Uses of COVID-19 Vaccines; World Health Organization: Geneva,
Switzerland, 2022.

7. Mathieu, E.; Ritchie, H.; Ortiz-Ospina, E.; Roser, M.; Hasell, J.; Appel, C.; Giattino, C.; Rodés-Guirao, L. A Global Database of
COVID-19 Vaccinations. Nat. Hum. Behav. 2021, 5, 947–953. [CrossRef]

8. Ndugga, N.; Pham, O.; Hill, L.; Artiga, S.; Mengistu, S. Early State Vaccination Data Raise Warning Flags for Racial Equity; Kaiser
Family Foundation: Oakland, CA, USA, 2021.

9. Bergen, N.; Kirkby, K.; Fuertes, C.V.; Schlotheuber, A.; Menning, L.; Mac Feely, S.; O’Brien, K.; Hosseinpoor, A.R. Global State
of Education-Related Inequality in COVID-19 Vaccine Coverage, Structural Barriers, Vaccine Hesitancy, and Vaccine Refusal:
Findings from the Global COVID-19 Trends and Impact Survey. Lancet Glob. Health 2023, 11, e207–e217. [CrossRef]

10. Bolcato, M.; Rodriguez, D.; Feola, A.; Di Mizio, G.; Bonsignore, A.; Ciliberti, R.; Tettamanti, C.; Trabucco Aurilio, M.; Aprile, A.
COVID-19 Pandemic and Equal Access to Vaccines. Vaccines 2021, 9, 538. [CrossRef]

11. Bayati, M.; Noroozi, R.; Ghanbari-Jahromi, M.; Jalali, F.S. Inequality in the Distribution of COVID-19 Vaccine: A Systematic
Review. Int. J. Equity Health 2022, 21, 122. [CrossRef]

12. World Health Organization. Handbook on Health Inequality Monitoring: With a Special Focus on Low-and Middle-Income Countries;
World Health Organization: Geneva, Switzerland, 2013; ISBN 92-4-154863-0.

13. Munn, Z.; Peters, M.D.J.; Stern, C.; Tufanaru, C.; McArthur, A.; Aromataris, E. Systematic Review or Scoping Review? Guidance
for Authors When Choosing between a Systematic or Scoping Review Approach. BMC Med. Res. Methodol. 2018, 18, 143.
[CrossRef]

14. Peters, M.D.J.; Godfrey, C.; McInerney, P.; Munn, Z.; Tricco, A.C.; Khalil, H. Chapter 11—Scoping Reviews. In JBI Manual for
Evidence Synthesis; Aromataris, E., Munn, Z., Eds.; JBI: North Adelaide, Australia, 2020.

15. Tricco, A.C.; Lillie, E.; Zarin, W.; O’Brien, K.K.; Colquhoun, H.; Levac, D.; Moher, D.; Peters, M.D.J.; Horsley, T.; Weeks, L.;
et al. PRISMA Extension for Scoping Reviews (PRISMA-ScR): Checklist and Explanation. Ann. Intern. Med. 2018, 169, 467–473.
[CrossRef]

16. The Cochrane Collaboration. PROGRESS-Plus. Available online: https://methods.cochrane.org/equity/projects/evidence-
equity/progress-plus (accessed on 12 January 2023).

17. The World Bank Group. World Bank Country and Lending Groups. Available online: https://datahelpdesk.worldbank.org/
knowledgebase/articles/906519-world-bank-country-and-lending-groups (accessed on 31 January 2023).

18. Barry, V.; Dasgupta, S.; Weller, D.L.; Kriss, J.L.; Cadwell, B.L.; Rose, C.; Pingali, C.; Musial, T.; Sharpe, J.D.; Flores, S.A.; et al.
Patterns in COVID-19 Vaccination Coverage, by Social Vulnerability and Urbanicity—United States, December 14, 2020–May 1,
2021. MMWR Morb. Mortal. Wkly. Rep. 2021, 70, 818–824. [CrossRef] [PubMed]

19. Murthy, B.P.; Sterrett, N.; Weller, D.; Zell, E.; Reynolds, L.; Toblin, R.L.; Murthy, N.; Kriss, J.; Rose, C.; Cadwell, B.; et al. Disparities
in COVID-19 Vaccination Coverage Between Urban and Rural Counties—United States, December 14, 2020–April 10, 2021.
MMWR Morb. Mortal. Wkly. Rep. 2021, 70, 759–764. [CrossRef] [PubMed]

20. Qiao, S.; Li, Z.; Zhang, J.; Sun, X.; Garrett, C.; Li, X. Social Capital, Urbanization Level, and COVID-19 Vaccination Uptake in the
United States: A National Level Analysis. Vaccines 2022, 10, 625. [CrossRef] [PubMed]

21. Saelee, R.; Zell, E.; Murthy, B.P.; Castro-Roman, P.; Fast, H.; Meng, L.; Shaw, L.; Gibbs-Scharf, L.; Chorba, T.; Harris, L.Q.; et al.
Disparities in COVID-19 Vaccination Coverage Between Urban and Rural Counties—United States, December 14, 2020–January
31, 2022. MMWR Morb. Mortal. Wkly. Rep. 2022, 71, 335–340. [CrossRef] [PubMed]

http://doi.org/10.3402/gha.v8.27106
http://www.ncbi.nlm.nih.gov/pubmed/26112142
http://doi.org/10.1093/eurpub/ckaa095
http://www.ncbi.nlm.nih.gov/pubmed/32638998
http://doi.org/10.1016/S1473-3099(22)00320-6
http://www.ncbi.nlm.nih.gov/pubmed/35753318
http://doi.org/10.1186/s12929-022-00852-9
http://doi.org/10.1038/s41562-021-01122-8
http://doi.org/10.1016/S2214-109X(22)00520-4
http://doi.org/10.3390/vaccines9060538
http://doi.org/10.1186/s12939-022-01729-x
http://doi.org/10.1186/s12874-018-0611-x
http://doi.org/10.7326/M18-0850
https://methods.cochrane.org/equity/projects/evidence-equity/progress-plus
https://methods.cochrane.org/equity/projects/evidence-equity/progress-plus
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
http://doi.org/10.15585/mmwr.mm7022e1
http://www.ncbi.nlm.nih.gov/pubmed/34081685
http://doi.org/10.15585/mmwr.mm7020e3
http://www.ncbi.nlm.nih.gov/pubmed/34014911
http://doi.org/10.3390/vaccines10040625
http://www.ncbi.nlm.nih.gov/pubmed/35455373
http://doi.org/10.15585/mmwr.mm7109a2
http://www.ncbi.nlm.nih.gov/pubmed/35239636


Vaccines 2023, 11, 517 14 of 15

22. Tessier, E.; Rai, Y.; Clarke, E.; Lakhani, A.; Tsang, C.; Makwana, A.; Heard, H.; Rickeard, T.; Lakhani, S.; Roy, P.; et al. Characteristics
Associated with COVID-19 Vaccine Uptake among Adults Aged 50 Years and above in England (8 December 2020–17 May 2021):
A Population-Level Observational Study. BMJ Open 2022, 12, e055278. [CrossRef] [PubMed]

23. Wang, H.; Xu, R.; Qu, S.; Schwartz, M.; Adams, A.; Chen, X. Health Inequities in COVID-19 Vaccination among the Elderly: Case
of Connecticut. J. Infect. Public Health 2021, 14, 1563–1565. [CrossRef] [PubMed]

24. Spetz, M.; Lundberg, L.; Nwaru, C.; Li, H.; Santosa, A.; Leach, S.; Gisslén, M.; Hammar, N.; Rosvall, M.; Nyberg, F. The Social
Patterning of Covid-19 Vaccine Uptake in Older Adults: A Register-Based Cross-Sectional Study in Sweden. Lancet Reg. Health
Eur. 2022, 15, 100331. [CrossRef]

25. Khatatbeh, M.; Albalas, S.; Khatatbeh, H.; Momani, W.; Melhem, O.; Al Omari, O.; Tarhini, Z.; A’aqoulah, A.; Al-Jubouri, M.;
Nashwan, A.J.; et al. Children’s Rates of COVID-19 Vaccination as Reported by Parents, Vaccine Hesitancy, and Determinants of
COVID-19 Vaccine Uptake among Children: A Multi-Country Study from the Eastern Mediterranean Region. BMC Public Health
2022, 22, 1375. [CrossRef]

26. Efendi, D.; Rifani, S.R.; Milanti, A.; Efendi, F.; Wong, C.L.; Rustina, Y.; Wanda, D.; Sari, D.; Fabanjo, I.J.; De Fretes, E.D.; et al.
The Role of Knowledge, Attitude, Confidence, and Sociodemographic Factors in COVID-19 Vaccination Adherence among
Adolescents in Indonesia: A Nationwide Survey. Vaccines 2022, 10, 1489. [CrossRef]

27. Gray, A.; Fisher, C.B. Determinants of COVID-19 Vaccine Uptake in Adolescents 12–17 Years Old: Examining Pediatric Vaccine
Hesitancy among Racially Diverse Parents in the United States. Front. Public Health 2022, 10, 844310. [CrossRef]

28. Murthy, N.C.; Zell, E.; Fast, H.E.; Murthy, B.P.; Meng, L.; Saelee, R.; Vogt, T.; Chatham-Stephens, K.; Ottis, C.; Shaw, L.; et al.
Disparities in First Dose COVID-19 Vaccination Coverage among Children 5–11 Years of Age, United States. Emerg. Infect. Dis.
2022, 28, 986–989. [CrossRef]

29. Yan, Y.-Y.; Wang, H.-T.; Fan, T.-Y.; Sun, X.-J.; Du, Z.-H.; Sun, X.-M. Vaccination Coverage among COVID-19 Prevention and Control
Management Teams at Primary Healthcare Facilities in China and Their Attitudes towards COVID-19 Vaccine: A Cross-Sectional
Online Survey. BMJ Open 2022, 12, e056345. [CrossRef] [PubMed]

30. Elkhayat, M.R.; Hashem, M.K.; Helal, A.T.; Shaaban, O.M.; Ibrahim, A.K.; Meshref, T.S.; Elkhayat, H.; Moustafa, M.; Mohammed,
M.N.A.; Ezzeldin, A.M.; et al. Determinants of Obtaining COVID-19 Vaccination among Health Care Workers with Access to Free
COVID-19 Vaccination: A Cross-Sectional Study. Vaccines 2022, 10, 39. [CrossRef]

31. Nicolo, M.; Kawaguchi, E.S.; Ghanem-Uzqueda, A.; Kim, A.E.; Soto, D.; Deva, S.; Shanker, K.; Rogers, C.; Lee, R.; Casagrande, Y.;
et al. Characteristics Associated with COVID-19 Vaccination Status among Staff and Faculty of a Large, Diverse University in Los
Angeles: The Trojan Pandemic Response Initiative. Prev. Med. Rep. 2022, 27, 101802. [CrossRef] [PubMed]

32. Nguyen, K.H.; Irvine, S.; Epstein, R.; Allen, J.D.; Corlin, L. Prior COVID-19 Infection, Mental Health, Food and Financial Insecurity,
and Association with COVID-19 Vaccination Coverage and Intent among College-Aged Young Adults, US, 2021. Prev. Chronic
Dis. 2021, 18, 210260. [CrossRef]

33. Shapiro, G.; Bez, M.; Talmy, T.; Shakargy, J.D.; Furer, A.; Karp, E.; Segal, D. SARS-CoV-2 Vaccine Acceptance Disparity among
Israeli Defense Forces Personnel. Mil. Med. 2022, 187, 279. [CrossRef]

34. Jones, A.; Wallis, D. Using the Health Belief Model to Identify Predictors of COVID-19 Vaccine Acceptance among a Sample of
Pregnant Women in the U.S.: A Cross-Sectional Survey. Vaccines 2022, 10, 842. [CrossRef]

35. Cheng, J.Y.J.; Loong, S.S.E.; Ho, C.E.S.M.; Ng, K.J.; Ng, M.M.Q.; Chee, R.C.H.; Chin, T.X.L.; Fong, F.J.Y.; Goh, S.L.G.; Venkatesh,
K.N.S.; et al. Knowledge, Attitudes, and Practices of COVID-19 Vaccination among Adults in Singapore: A Cross-Sectional Study.
Am. J. Trop. Med. Hyg. 2022, 107, 540–550. [CrossRef] [PubMed]

36. Kriss, J.L.; Hung, M.-C.; Srivastav, A.; Black, C.L.; Lindley, M.C.; Lee, J.T.; Koppaka, R.; Tsai, Y.; Lu, P.-J.; Yankey, D.; et al.
COVID-19 Vaccination Coverage, by Race and Ethnicity—National Immunization Survey Adult COVID Module, United States,
December 2020–November 2021. MMWR Morb. Mortal. Wkly. Rep. 2022, 71, 757–763. [CrossRef]

37. Baker, L.; Phillips, B.; Faherty, L.J.; Ringel, J.S.; Kranz, A.M. Racial and Ethnic Disparities in COVID-19 Booster Uptake: Study
Examines Racial and Ethnic Disparities in the Uptake of COVID-19 Booster Shots. Health Aff. 2022, 41, 1202–1207. [CrossRef]

38. DiRago, N.V.; Li, M.; Tom, T.; Schupmann, W.; Carrillo, Y.; Carey, C.M.; Gaddis, S.M. COVID-19 Vaccine Rollouts and the
Reproduction of Urban Spatial Inequality: Disparities Within Large US Cities in March and April 2021 by Racial/Ethnic and
Socioeconomic Composition. J. Urban Health 2022, 99, 191–207. [CrossRef]

39. Diesel, J.; Sterrett, N.; Dasgupta, S.; Kriss, J.L.; Barry, V.; Vanden Esschert, K.; Whiteman, A.; Cadwell, B.L.; Weller, D.; Qualters,
J.R.; et al. COVID-19 Vaccination Coverage among Adults—United States, December 14, 2020–May 22, 2021. MMWR Morb.
Mortal. Wkly. Rep. 2021, 70, 922–927. [CrossRef] [PubMed]

40. Ryerson, A.B.; Rice, C.E.; Hung, M.-C.; Patel, S.A.; Weeks, J.D.; Kriss, J.L.; Peacock, G.; Lu, P.-J.; Asif, A.F.; Jackson, H.L.;
et al. Disparities in COVID-19 Vaccination Status, Intent, and Perceived Access for Noninstitutionalized Adults, by Disability
Status—National Immunization Survey Adult COVID Module, United States, May 30–June 26, 2021. MMWR Morb. Mortal. Wkly.
Rep. 2021, 70, 1365–1371. [CrossRef] [PubMed]

41. Low, A.; Wright, C.; Platt, J.; Chang, C.; Mantell, J.E.; Romero, E.; Hoos, D.; Mannheimer, S.; Greenleaf, A.; Castor, D.; et al.
COVID-19 Vaccine Uptake and Factors Associated with Being Unvaccinated among Lesbian, Gay, Bisexual, Transgender, Queer,
and Other Sexual Identities (LGBTQ+) New Yorkers. Open Forum Infect. Dis. 2022, 9, ofac260. [CrossRef] [PubMed]

http://doi.org/10.1136/bmjopen-2021-055278
http://www.ncbi.nlm.nih.gov/pubmed/35232787
http://doi.org/10.1016/j.jiph.2021.07.013
http://www.ncbi.nlm.nih.gov/pubmed/34326008
http://doi.org/10.1016/j.lanepe.2022.100331
http://doi.org/10.1186/s12889-022-13798-2
http://doi.org/10.3390/vaccines10091489
http://doi.org/10.3389/fpubh.2022.844310
http://doi.org/10.3201/eid2805.220166
http://doi.org/10.1136/bmjopen-2021-056345
http://www.ncbi.nlm.nih.gov/pubmed/35393315
http://doi.org/10.3390/vaccines10010039
http://doi.org/10.1016/j.pmedr.2022.101802
http://www.ncbi.nlm.nih.gov/pubmed/35493961
http://doi.org/10.5888/pcd18.210260
http://doi.org/10.1093/milmed/usac122
http://doi.org/10.3390/vaccines10060842
http://doi.org/10.4269/ajtmh.21-1259
http://www.ncbi.nlm.nih.gov/pubmed/35895352
http://doi.org/10.15585/mmwr.mm7123a2
http://doi.org/10.1377/hlthaff.2022.00287
http://doi.org/10.1007/s11524-021-00589-0
http://doi.org/10.15585/mmwr.mm7025e1
http://www.ncbi.nlm.nih.gov/pubmed/34166331
http://doi.org/10.15585/mmwr.mm7039a2
http://www.ncbi.nlm.nih.gov/pubmed/34591826
http://doi.org/10.1093/ofid/ofac260
http://www.ncbi.nlm.nih.gov/pubmed/35855958


Vaccines 2023, 11, 517 15 of 15

42. McNaghten, A.D.; Brewer, N.T.; Hung, M.-C.; Lu, P.-J.; Daskalakis, D.; Abad, N.; Kriss, J.; Black, C.; Wilhelm, E.; Lee, J.T.; et al.
COVID-19 Vaccination Coverage and Vaccine Confidence by Sexual Orientation and Gender Identity—United States, August
29–October 30, 2021. Morb. Mortal. Wkly. Rep. 2022, 71, 171–176. [CrossRef]

43. Heidari, S.; Ahumada, C.; Kurbanova, Z. Towards the Real-Time Inclusion of Sex- and Age-Disaggregated Data in Pandemic
Responses. BMJ Glob. Health 2020, 5, e003848. [CrossRef]

44. Yaya, S.; Yeboah, H.; Charles, C.H.; Otu, A.; Labonte, R. Ethnic and Racial Disparities in COVID-19-Related Deaths: Counting the
Trees, Hiding the Forest. BMJ Glob. Health 2020, 5, e002913. [CrossRef]

45. Kocher, K.; Delot-Vilain, A.; Spencer, D.; LoTempio, J.; Délot, E.C. Paucity and Disparity of Publicly Available Sex-Disaggregated
Data for the COVID-19 Epidemic Hamper Evidence-Based Decision-Making. Arch. Sex Behav. 2021, 50, 407–426. [CrossRef]

46. Pareek, M.; Bangash, M.N.; Pareek, N.; Pan, D.; Sze, S.; Minhas, J.S.; Hanif, W.; Khunti, K. Ethnicity and COVID-19: An Urgent
Public Health Research Priority. Lancet 2020, 395, 1421–1422. [CrossRef]

47. Hosseinpoor, A.R.; Bergen, N. Area-Based Units of Analysis for Strengthening Health Inequality Monitoring. Bull. World Health
Organ. 2016, 94, 856–858. [CrossRef]

48. Dolman, A.J.; Fraser, T.; Panagopoulos, C.; Aldrich, D.P.; Kim, D. Opposing Views: Associations of Political Polarization, Political
Party Affiliation, and Social Trust with COVID-19 Vaccination Intent and Receipt. J. Public Health 2022, fdab401. [CrossRef]

49. Machida, M.; Kikuchi, H.; Kojima, T.; Nakamura, I.; Saito, R.; Nakaya, T.; Hanibuchi, T.; Takamiya, T.; Odagiri, Y.; Fukushima,
N.; et al. Individual-Level Social Capital and COVID-19 Vaccine Hesitancy in Japan: A Cross-Sectional Study. Hum. Vaccines
Immunother. 2022, 18, 2086773. [CrossRef]

50. World Health Organization. Explorations of Inequality: Childhood Immunization; World Health Organization: Geneva, Switzerland,
2018.

51. World Health Organization. Inequality Monitoring in Immunization: A Step-by-Step Manual; World Health Organization: Geneva,
Switzerland, 2019.

52. Robinson, E.; Jones, A.; Lesser, I.; Daly, M. International Estimates of Intended Uptake and Refusal of COVID-19 Vaccines: A
Rapid Systematic Review and Meta-Analysis of Large Nationally Representative Samples. Vaccine 2021, 39, 2024–2034. [CrossRef]
[PubMed]

53. Nehal, K.R.; Steendam, L.M.; Campos Ponce, M.; van der Hoeven, M.; Smit, G.S.A. Worldwide Vaccination Willingness for
COVID-19: A Systematic Review and Meta-Analysis. Vaccines 2021, 9, 1071. [CrossRef] [PubMed]

54. Liao, Q.; Cowling, B.J.; Lam, W.W.T.; Fielding, R. Factors Affecting Intention to Receive and Self-Reported Receipt of 2009
Pandemic (H1N1) Vaccine in Hong Kong: A Longitudinal Study. PLoS ONE 2011, 6, e17713. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.15585/mmwr.mm7105a3
http://doi.org/10.1136/bmjgh-2020-003848
http://doi.org/10.1136/bmjgh-2020-002913
http://doi.org/10.1007/s10508-020-01882-w
http://doi.org/10.1016/S0140-6736(20)30922-3
http://doi.org/10.2471/BLT.15.165266
http://doi.org/10.1093/pubmed/fdab401
http://doi.org/10.1080/21645515.2022.2086773
http://doi.org/10.1016/j.vaccine.2021.02.005
http://www.ncbi.nlm.nih.gov/pubmed/33722411
http://doi.org/10.3390/vaccines9101071
http://www.ncbi.nlm.nih.gov/pubmed/34696179
http://doi.org/10.1371/journal.pone.0017713
http://www.ncbi.nlm.nih.gov/pubmed/21412418

	Introduction 
	Methods 
	Eligibility Criteria 
	Search Strategy and Screening Process 
	Data Extraction and Analysis 

	Results 
	Selection of Sources 
	Study Characteristics 
	Setting and Study Populations 
	COVID-19 Vaccination Coverage 
	Dimensions of Inequality 
	Reporting Practices 

	Study Findings: Preliminary Trends for Selected Dimensions of Inequality 
	Age 
	Race, Ethnicity, Cultural Group, Language, Nationality or Country of Birth 
	Sex or Gender 


	Discussion 
	Conclusions 
	References

