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Abstract

Objective: To explore the empirical literature on gender/sex differences in vaccine acceptance among U.S.-based adults and
adolescents in approximately the first 2 years of the pandemic.

Data source: Embase, Medline, PsycINFO, EBSCO, CINAHL, Web of Science

Study inclusion and exclusion criteria: Peer-reviewed studies conducted in the U.S. with those aged 12 and older,
published in English before January 12, 2022, examining the relationship between gender/sex on COVID-19 vaccine intentions
and/or uptake.

Data extraction: Three authors screened studies and extracted data.

Data Synthesis: Univariate and multivariate results are summarized.

Results: A total of 53 studies met inclusion criteria (48 intentions, 7 uptake), using mostly cross-sectional designs (92.5%) and
non-random sampling (83.0%). The majority of studies supported men’s greater intentions to vaccinate compared to women,
and men’s greater vaccine uptake in univariate analyses, but most multivariate analyses supported no gender differences in
uptake. Few studies examined gender beyond binary categories (women/men), highlighting a gap in the studies inclusive of
transgender or gender-diverse populations in analyses.

Conclusion: Women may have been more hesitant to get the vaccine than men early in the pandemic, but these differences
may not translate to actual behavior. Future research should include non-binary/transgender populations, explore the gender-
specific reasons for hesitancy and differences by sub-populations, utilize more rigorous designs, and test gender-sensitive public
health campaigns to mitigate vaccine concerns.
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Introduction

The COVID-19 pandemic has caused nearly 7 million deaths
globally as of May 2023,1 including over 1 million in the
United States (U.S.),2 and has had enormous social and
economic consequences.3 Among the stark health disparities
that have resulted from the pandemic, disparities are apparent
by gender. There have been more COVID-19 hospitalizations
and deaths in the U.S. among men compared to women which
have been attributed to differences in engagement in COVID-
19 prevention related to gender rather than biological dif-
ferences related to sex.4,5 In addition, some evidence shows
that transgender and non-binary people are at elevated risk for
negative COVID-19 outcomes, but public health data often
fails to report data beyond the binary model of gender/sex.6,7
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Studies have shown women use health services more
than men,8-10 and emerging research suggests that they
may also engage in COVID-19 prevention strategies (e.g.,
mask-wearing, social distancing, handwashing) more than
men.11 However, acceptance of the COVID-19 vaccine
may stray from these typical gender patterns. Prior to the
emergence of COVID-19, greater vaccine hesitancy had
been documented among women compared to men.12,13

Specific to COVID-19, a recent global meta-analysis re-
ported lower vaccine intentions among women compared
to men, but this varied by country.14 The review did not
examine non-binary gender populations,14 but research
shows COVID-19 may exacerbate structural inequalities
for transgender and gender-diverse communities.7 Other
reviews on gender and COVID-19 vaccination are also
global in scope, or broadly examine determinants of
COVID-19 vaccination, but are not explicitly focused on
gender/sex differences.15-19 Thus, a review focused on
gender/sex differences in vaccination in the U.S. pop-
ulation would fill a gap in the literature.

We conducted a scoping review which sought out
studies that examined gender/sex differences in COVID-
19 vaccine acceptance (intentions/uptake) among adults
and adolescents in the U.S. published in approximately
the first 2 years of the pandemic, with the goal of sum-
marizing the existing evidence and identifying gaps for
future research. Given that COVID-19 acceptance
changes over time, the focus on the early stages of the
pandemic allows us to explore acceptance in a timeframe
crucial to pandemic control before and soon after vaccine
availability. Scoping reviews include the “mapping” of
evidence originating from a broad range of methodologies
to convey the breadth, depth, and gaps of a field through a
team-based iterative review and analytic reinterpretation
of the literature.20 Scoping reviews are appropriate for
emerging research areas, as they can demonstrate the
scope of the literature on a given topic, provide insight on
the quantity of published papers about a topic, and pro-
duce specific questions for the purposes of further re-
search and investigation.21 In addition to synthesizing the
literature on gender/sex differences in vaccine accep-
tance, we were interested in exploring how studies con-
ceptualized gender (i.e., biological sex vs gender identity)
and whether the current literature could shed light on
vaccination intentions/uptake across the gender spectrum.
We were also interested in exploring whether gender
differences in vaccination varied by other sub-
populations (such as by race/ethnicity, adolescents vs
adults, etc.). This review was part of a larger search that
also sought studies on gender/sex differences in other
COVID-19 prevention behaviors (i.e., mask-wearing,
social distancing, adherence to CDC guidelines). Due to

space limitations, these outcomes will be reported sepa-
rately in a companion review.

Methods

Database and Search Strategy

The search was carried out by a librarian specializing in public
health (MH) on January 12th, 2022, and included 6 databases:
Embase, Medline, PsycINFO, EBSCO, CINAHL, andWeb of
Science. The search strategy included terms related to
COVID-19, gender/sex differences, and the COVID-19 pre-
vention outcomes of interest (see Table S1 for the search
terms). We adhered to the guidelines of the Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses
Extension for Scoping Reviews (PRISMA-ScR) where ap-
propriate (checklist provided in Table S2).22

Study Selection

Studies were eligible for inclusion in this review if they ex-
amined gender or sex differences in vaccine intentions (self-
reported plans/willingness/reluctance to be vaccinated) and/or
vaccine behavior (self-reported or clinic record extraction on
receipt of the COVID-19 vaccine). The search was inclusive
of biological sex and self-identified gender identities on a
spectrum (inclusive of non-binary identities). However, since
the main research question of interest is gender/sex differences
in the stated outcomes, studies could only be included if they
made comparisons between groups (thus, a study on only men,
only women, or only a non-binary population were excluded).
The examination could have been quantitative or qualitative.
Studies were published before January 12, 2022, but after the
start of COVID-19 pandemic (search start date: January 1,
2020), were peer-reviewed, published in English, and were
conducted within the U.S. with adult (18 years or older) and/or
adolescent populations (12 years or older, chosen based on the
cut-off age for COVID-19 vaccine availability at the time in
the U.S.).

Studies identified during searches were merged using
Endnote (version X7), and duplicate records were removed.
The references were then imported from Endnote into
COVIDENCE, a systematic review data management tool.23

Three authors (KMS, IMH, RLL) and a research assistant
reviewed titles and abstracts to determine eligibility based on
the inclusion criteria, working in pairs. If there was dis-
agreement within pairs, the article was discussed with a third
reviewer; if consensus could not be reached, the article was
included in the full-text review. These same teams then re-
viewed full-text articles in pairs against the review’s inclusion
criteria. Any study in question or with inconsistent
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classification between authors was discussed between the
team and consensus was reached.

Data Extraction

A data extraction tool was created and piloted to extract key
information related to study design, sampling strategy, target
population and setting, outcome measurement, gender/sex
definition, main study findings related to gender/sex’s asso-
ciation with the review outcomes including univariate (un-
adjusted) and multivariate (adjusted) results, as applicable,
and limitations as stated by study authors. Given the review’s
secondary interests in exploring gender differences in vaccine
outcomes by relevant subgroups, the results of moderation
analyses were extracted when available (e.g., gender by race,
age, or other interactions). Two reviewers (IMH, RLL) re-
viewed studies, with reviewer 1 conducting the initial ex-
traction, reviewer 2 reviewing extraction and suggesting
changes and together coming to consensus. Reviewer 3
(KMS) completed a final review, focusing on the extraction of
outcome measurement and results, and acted as a tiebreaker to
resolve any discrepancies, as needed. We contacted study
authors in cases where clarification was needed on extracted
data. In cases where the author’s information altered the
extracted results, it is noted in the results tables.

Data Analysis Approach

We did not pool the study findings through meta-analysis,
given the wide breadth of this scoping review, and disparate
measurement of the outcomes of interest. We summarize each
study and report findings for studies individually in the format
that they were reported in the original paper by study authors.
We extracted and present the association of gender/sex and the
outcomes of interest obtained from both univariate and
multivariate results, when available (with a summarized
overview of other variables in the multivariate model). If
papers only reported descriptive results (without tests of
statistical significance conducted) but made a statement on
differences, these results are reported as stated by the study
authors.

Results

A total of 3191 unique citations were identified through the
database search after the exclusion of duplicates. Of the
195 reports that underwent full-text screening, 142 were
excluded for reasons outlined in Figure 1. See Table S3 for a
list of ineligible studies reviewed as full-text with reasons for
exclusion. In total, 53 studies met criteria for inclusion in this
review, and contributed data for the following outcomes:
vaccine intentions (k = 48, 52 total outcomes assessed) and
vaccine uptake (k = 7, 8 total outcomes assessed).

Characteristics of Included Studies

Table 1 summarizes the included studies’ designs and
samples. Most studies (92.5%) used cross-sectional study
designs (k = 49),24-72 with a few exceptions (retrospective
chart review: 3.8%, k = 273,74; case control design: 1.9%,
k = 175; longitudinal, prospective cohort design: 1.9%,
k = 1).76 Most used non-random sampling strategies
(e.g., convenience sampling, non-random quota sam-
pling) (83.0%, k = 44).24,27-44,48,50-62,64-66,68,69,71-76

Only 17.0% of studies used random probability sampling
(k = 9),25,26,45-47,49,63,67,70 while 3.8% of studies used a mix of
random and non-randommethods (k = 2).32,57 For study location,
just over half of studies were broadly U.S.-based (54.7%,
k = 29),24,25,27,28,40,41,43-47,49,51-53,55,57-60,62,63,65,67,70,72-74,76

while 45.3% (k = 24) were state, region, and city-specific
studies.26,29-39,42,48,50,54,56,61,64,66,68,69,71,75 For study population,
39.6% (k = 21) of samples were broadly defined as the U.S.
population,25,27,28,34,40,43-47,49,51,52,57,60,62,63,65,67,70,76 22.6% (k =
12) of which reported using methods (sampling/weighting)
to achieve national representation,25,27,28,43,45,46,49,51,62,63,67,70

and 17.0% of studies were with state-specific samples (e.g.,
California residents) (k = 9).30-32,36,42,54,66,68,75 Other sub-
populations included were health care workers or employees of
health systems (17.0%, k = 9),29,33,35,37-39,53,56,64 patient
populations (recruited in clinics) (7.5%, k = 4),48,50,61,69

ethnicity-specific groups (5.7%, k = 3),24,58,72 deployed sol-
diers and/or veterans (5.7%, k = 3),41,73,74 college students
(3.8%, k = 2),26,59 adolescents (1.9%, k = 1),71 and older adults
(1.9%, k = 1).55 Most (k = 4824-34,36-44,46-52,54-59,61-63,65-76

focused on only 2 (i.e., male/female) gender categories; five
studies allowed for more than 2 categories in their
analysis.35,45,53,60,64

Reported Results of Gender/Sex Differences in
Vaccine Outcomes

Table 2 reports the detailed results reported from each study,
organized by the 2 vaccine outcomes: intentions and uptake.
A description of outcome measurement is included for each
study; some studies had multiple outcomes analyzed per
category. We report the results of both univariate and
multivariate analyses (when possible), and the type of
analysis used (e.g., logistic regression), as reported by study
authors. All studies meeting the inclusion criteria used
quantitative methods (no qualitative studies were identified
meeting inclusion criteria). While we attempted to extract
each study’s definition of gender/sex, definitions were in-
frequently included and the terms were often used inter-
changeably; thus, the terms used in the table vary but follow
the reporting of each paper (e.g., males/females, women/
men). There are some cases in which studies analyze more
than 2 binary gender categories (e.g., transgender, non-
binary groups). These data were extracted and are re-
ported in Table 2 and described in text. However, since they
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Figure 1. PRISMA flowchart for study inclusion/exclusion.
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Table 1. Summary of study characteristics.

Author,
year

Location
(City, State)

Data
Collection
Years Study Design Sampling Strategy

Population
Group Total N Age

%
Female

Abouhala,
2021

U.S. May -
September
2020

Cross-sectional
survey
[online]

Convenience sampling
[Social media
advertisements,
informal networks, and
word of mouth]

Arab American
adults (age
18+)

638 18-25: 226
(35.4%)

26-34: 193
(30.3%)

35-54: 162
(25.4%)

55+: 57
(8.9%)

52.0%

Allen,
2021

U.S. May - June
2020

Cross-sectional
survey
[online]

Random probability
sample [Random
selection from a
probability-based panel
representative of the
U.S. population]

Nationally
representative
U.S. sample of
adults (age
18+)

1219 M = 48.1
SD = 0.6

52.1%

Andrejko,
2021

California February -
April 2021

Case Control
[test-
negative case
control
study design
extracted
from
California
Department
of Public
Health
electronic
records
system]

Matched Case Control
Sampling [Prospectively
selected COVID-19
cases matched with
control from a sample of
controls randomly
selected to match the
participant by age, sex,
region, and week of
COVID-19 test]

California
residents who
had PCR test
results

1023 18-29: 395
(38.6%)

39-49: 363
(35.5%)

50-64: 192
(18.8%)

≥65: 73
(7.1%)

49.3%

Brunson,
2021

Central Texas November-
December
2020

Cross-sectional
survey
[online]

Random probability
sample [Stratified,
cross-sectional sampling
was conducted by
emailing randomly
selected students who
fit criteria]

College students
(age 18-23)

614 M = 20.3
SD = NR

48.8%

Callaghan,
2021

U.S. May - June
2021

Cross-sectional
survey
[online]

Quota Sampling [Quota
sampling followed by
post-stratification
weights were used to
achieve a nationally
representative sample]

Nationally
representative
U.S. sample of
adults (age
18+)

5009 M = 44.5
SD = NR

50.5%

Chen,
2022

U.S. March 2020 Cross-sectional
survey
[online]

Quota Sampling [Quota
sampling matching
sample to census
demographics to
achieve a nationally
representative sample]

Nationally
representative
U.S. sample of
adults (age
18+)

1000 M = 44.9
SD = NR

51.3%

Ciardi,
2021

New York
City,
New
York

December
2020 -
January
2021

Cross-sectional
survey
[online]

Convenience sampling
[Employees of a public
hospital were provided
with an anonymous link
to the survey]

Health care
workers and
staff from a
NYC public
hospital in the
South Bronx
(including
administrative
staff and those
with and
without patient
contact)

428 18-25: 4
(0.93%)

26-35: 125
(29.21%)

36-45: 106
(24.77%)

46-55: 88
(20.56%)

55-65: 86
(20.09%)

>65: 19
(4.44%)

65.1%

(continued)
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Table 1. (continued)

Author,
year

Location
(City, State)

Data
Collection
Years Study Design Sampling Strategy

Population
Group Total N Age

%
Female

Coughenour,
2021

Nevada December
2020

Cross-sectional
survey
[landline &
cell phone]

Non-probability sampling
[Nevada residents were
called via landline
telephone and cell
phone across the state
of Nevada]

Nevada residents
(age 18+)

991 18 to 24: 63
(6.4%)

25 to 44: 180
(18.3%)

45 to 64: 300
(30.5%)

65 and over:
441
(44.8%)

54.9%

Crozier,
2021

Alabama October -
December
2020

Cross-sectional
survey
[telephone &
online]

Convenience sampling
[Community health
workers involved in
COVID-19 messaging
recruited from
communities]

Rural, minority,
and
underserved
individuals
living in
Alabama

3721 <18: 115
(3.1%)

18-24: 535
(14.4%)

25-39: 937
(25.2%)

40-59: 1294
(34.8%)

>/ = 60: 840
(22.6%)

56.5%

Cunningham-
Erves,
2021

Southeastern
U.S., 12
states

October -
December
2020

Cross-sectional
survey
[online]

Purposive sampling &
Random probability
sampling [Recruited
from Community
Health Centers and
from stratified random
sampling of general
population sources]

English
speaking, Black
and
White adults
aged 40-79
years, and living
in the
southeastern
U.S.

4486 <65: n =
1851 (M =
59.9, SD =
3.0)

≥65: n =
2635 (M =
71.9, SD =
5.4)

66.0%

Do, 2021 Eastern
Kentucky &
West
Virginia
(Appalachia)

December
2020

Cross-
sectional
survey
[online & in-
person]

Convenience sampling
[Health care workers
were recruited via email
and in-person]

Health care
workers
(including
those working
in the hospital,
emergency
room,
ambulatory
services)
working in one
of 13 facilities
under one
health system
in rural
Appalachia

1076 Vaccine
accepters:
M = 44.5
(SD =
12.4)

Vaccine
Rejectors:
M = 38.5
(SD =
11.5)

80.2%

Dorman,
2021

Orange
County,
California

October -
November
2020

Cross-sectional
survey
[online,
phone, & in-
person]

Convenience Sampling [A
county community
vaccine taskforce
contacted constituents
by email. To increase
representation of low-
income and minority
respondents, a coalition
of community clinics
conducted face-to-face
or telephone interviews
with clinic clients.]

Residents of
Orange
County,
California (age
18+)

26,324 18-34: 5350
(20.5%)

35-54:
13,402
(51.3%)

55-74: 6593
(25.3%)

75 and older:
760 (2.9%)

72.8%

(continued)
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Table 1. (continued)

Author,
year

Location
(City, State)

Data
Collection
Years Study Design Sampling Strategy

Population
Group Total N Age

%
Female

Dowdle,
2021

Health sciences
university in
the U.S.
(unspecified)

December
2020

Cross-
sectional
survey
[online]

Convenience sample
[Email recruitment via
an online anonymous
survey at a multi-campus
health sciences
university]

Health Sciences
University
employees

2258 18-29: 300
(13.29%)

30-39: 591
(26.19%)

40-49: 507
(22.46%)

50-59: 478
(21.18%)

60-69: 330
(14.62%)

70+: 51
(2.26%)

69.6% female,
28.9% male,
1.6% prefer
not to
disclose*

Fadel,
2021

South
Carolina,
U.S.

October-
November
[year NR]

Cross-
sectional
survey
[online]

Convenience sampling
[Solicited a stratified
sample that drew from
each county in South
Carolina. Data was
sourced through
traditional marketing
panel via online methods
where qualified
participants were
invited to take the
survey]

South Carolina
residents (age
18+)

1614 18-30: 476
(29.6%)

31-44: 416
(25.8%)

45-59: 341
(21.2%)

60+: 377
(23.4%)

70.6%

Famuyiro,
2021

Houston,
Texas

December
2020

Cross-
sectional
survey
[online]

Convenience sampling
[Online survey was
individually
disseminated among the
health workers of 3
community-based,
university-affiliated
health centers]

Health care
workers (both
clinical and
non-clinical)
working at
community-
based health
centers

205 18-24: 9
(4.46%)

25-34: 85
(42.08%)

35-44: 43
(21.28%)

45-54: 39
(19.30%)

55-64: 19
(9.41%)

≥65: 7
(3.47%)

72.7%

Gatto,
2021

Riverside
County,
California

March - April
2021

Cross-sectional
survey
[online]

Convenience sampling
[Email and flyer
recruitment of Riverside
University Health
Center employees]

Health care
workers and
health system
employees

789 18-29: 106
(13.5%)

30-49: 412
(52.4%)

50-64: 246
(31.3%)

65+: 22
(2.8%)

79.2%

Green-
McKenzie,
2022

Philadelphia,
Pennsylvania

December
2020 -
April 2021

Cross-sectional
survey
[online & in-
person]

Convenience sampling
[Participants were
sampled via email to
hospital employees]

Health care
workers and
staff
(employees at
an academic
hospital,
including
physicians,
nurses, staff
with some
patient
contact, and
staff with no
patient
contact)

12,610 M = 40.9
SD = 12.4

65.2%

(continued)
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Table 1. (continued)

Author,
year

Location
(City, State)

Data
Collection
Years Study Design Sampling Strategy

Population
Group Total N Age

%
Female

Higginson,
2021

U.S. (Army,
Military
Reserve &
National
Guard
population)

May 2021 Retrospective
chart review

Purposive sampling
[Deidentified data on
vaccination status were
retrospectively
extracted from the
electronic medical
record of the Military
Health System]

Members of the
Army, Reserve,
or National
Guard units of
the military
assigned to
deployment
area of
operations

1809 M = 32.2
SD = 11.0

21.1%

Huynh, 2021 U.S. NR Cross-sectional
survey
[online]

Convenience sampling
[Recruitment from
online marketing panel]

U.S. adults (age
18+)

351 M = 37.41
SD = 11.51

42.2%

Ioannou,
2021

U.S. December
2020 -
March
2021

Retrospective
chart review

Convenience sampling
[Veteran Affairs (VA)
enrollees COVID-19
vaccination status
extracted from the VA’s
Corporate Data
Warehouse, a database
of VA enrollees’
comprehensive
electronic health
records system]

Veterans Affairs
enrollees

5,766,638 M = 62.4
SD = NR

9.5%

Jasuja, 2021 U.S. March
-August
2021

Cross-sectional
survey
[online]

Convenience sampling
[Sample drawn from the
Department of VA
Survey of Healthcare
Experiences of Patients’
(SHEP) Veteran Insights
Panel (VIP), a standing,
national online group of
veterans who regularly
use VA health care.
Members were invited
via email to participate
in a web-based survey]

Veterans Affairs
enrollees

1178 M = 66.7
SD = 10.1

11.0%

Kantarcioglu,
2021

Georgia &
Illinois

June - July
2021

Cross-sectional
survey
[online]

Convenience sampling
[Recruitment from an
online survey panel with
survey distributed via
personal networks of
the research team to the
members of the Georgia
and Illinois community]

Georgia and
Illinois
residents
(inclusive of
high school
students)

253 M = 22
IQR range =
17-43
years

61.7%

Khubchandani,
2021

U.S. June 2020 Cross-sectional
survey
[online]

Convenience sampling
[Recruitment from an
online survey panel,
social media sites, and
personal networks]

Nationally
representative
U.S. sample of
adults (age
18+)

1878 18-25: 349
(19.0%)

26-40: 829
(44.0%)

41-60: 525
(28.0%)

≥61: 175
(9.0%)

52.0%

Killgore,
2021

U.S. [Vermont
& Wyoming
not
represented]

December
2020

Cross-sectional
survey
[online]

Convenience sampling
[Recruitment from an
online survey panel via
email message]

U.S. adults (age
18+)

1017 M = 37.0
SD = 12.2

58.4%

(continued)
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Table 1. (continued)

Author,
year

Location
(City, State)

Data
Collection
Years Study Design Sampling Strategy

Population
Group Total N Age

%
Female

King, 2021 U.S. January - May
2021

Repeated
Cross-
sectional
survey
[online]

Stratified random sampling
[Survey was offered
monthly to a random
sample, stratified by
geographic region to an
online panel via
Facebook. Post-
stratification weights
were applied to match
the US general
population by age,
gender, and state]

Nationally
representative
U.S. sample of
adults (age
18+)

525,644 18-24:
15,382
(2.9%)

25-34:
52,015
(9.9%)

35-44:
72,541
(13.8%)

45-54:
81,005
(15.4%)

55-64:
102,934
(19.6%)

65-74:
95,607
(18.2%)

≥75: 41,799
(8.0%)

Missing:
64,361
(12.2%)

53.2% female,
83% male, 0%

transgender
man, <1%
transgender
woman,
<1%
nonbinary,
<1% other,
and 5%
missing*

Latkin,
2021a

U.S. May 2020 Cross-sectional
survey
[online &
telephone]

Random probability
sampling [Data were
collected from a
probability-based panel
designed to be
representative of the US
adult population.
Randomly selected US
households were
contacted by mail, email,
telephone, and field
interviewers]

Nationally
representative
U.S. sample of
adults (age
18+)

1043 18-29: 71
(6.8%)

30-39: 147
(14.1%)

40-59: 373
(35.8%)

60-64: 118
(11.3%)

65 or older:
334
(32.0%)

70.1%

Latkin,
2021b

U.S. July 2020 Longitudinal,
prospective
cohort
design
[online]

Convenience sampling
[Recruitment from an
online survey panel]

U.S. adults (age
18+)

592 Mean = 39.9
SD = 11.4

56.1%

Lazarus,
2021

U.S. [multi-
country
study]

June 2020 Cross-sectional
survey
[online]

Random sampling
[Random sampling
across 18 countries
including the U.S. No
other details provided]

U.S.
adults (age
18+)

760 Age <50: 574
(75.5%)

Age ≥50: 199
(26.2%)

55.7%

Litaker,
2021

Central Texas November -
December
2020

Cross-sectional
survey
[online]

Convenience sampling
[Policy holders for a
health insurance plan
were invited to
participate via email or
post]

Central
Texas adults,
who were the
primary policy
holder for a
health
insurance plan

1648 M = 46.8
SD = 12.3

54.1%

(continued)
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Table 1. (continued)

Author,
year

Location
(City, State)

Data
Collection
Years Study Design Sampling Strategy

Population
Group Total N Age

%
Female

Liu, 2021 U.S. January
-March
2021

Repeated
cross-
sectional
[online
survey
conducted
weekly, 6
weeks of
data used for
this analysis]

Random probability
sampling [Data were
obtained from the public
microdata of the
Household Pulse Survey
conducted by the U.S.
Census Bureau, based
on national household
probability samples.
Independent samples of
households were
selected, and each
sampled household was
interviewed once].

Nationally
representative
U.S. sample of
adults (age
18+)

443,680 M = 53.9
SD = 15.9

60.0%

McElish,
2022

Arkansas October 2020
- January
2022

Cross-sectional
survey
[online]

Convenience sampling
[Participants were
recruited from 6
primary care clinics via a
recruitment email].

Arkansas patients
of primary care
clinics in urban
and rural areas

754 M = 47.4
SD = 16.3

70.4%

Meier, 2021 U.S. October 2020 Cross-sectional
survey
[online]

Convenience sampling
[Recruitment from an
online survey panel, to
match a sample
representative of the
U.S. population]

Nationally
representative
U.S. sample
(age 18+)

1054 M = 45.4
SD = 16.2

51.2%

Milligan,
2021

U.S. April 2020 -
May 2021

Cross-sectional
survey
[online]

Convenience sampling
[Recruitment from an
online survey panel]

U.S. adults (age
18+)

249 M = 35.5
SD = 11.8

40.16%

Momplaisir,
2021

U.S. November -
December
2020

Cross-sectional
survey
[online]

Convenience sampling
[Employees of an adult
and children’s hospital
were recruited via
email]

Health care
workers and
staff working at
a hospital
(including
those with and
without patient
contact)

10,866 <40: 5923
(54.7%)

40-64: 4486
(41.4%)

65 or older:
424 (3.9%)

77% female,
22.4% male,
.7% other*

Mondal,
2021

U.S. May 2020 -
January
2021

Cross-sectional
survey
[online]

Random probability &
convenience sampling
[Recruitment from an
online survey panel with
participants contacted
randomly. Non-random
approaches were also
used (Studyfinder, social
media platforms, bulk
email invitations to Penn
State Health patients)]

U.S. adults (age
18+)

2378 18-24: 175
(5.9%)

25-44: 950
(32.0%)

45-60: 783
(26.4%)

61-70: 645
(21.7%)

70+: 409
(13.8%)

75.1%

Neely,
2022

Florida June 2021 Cross-sectional
survey
[online]

Quota sampling [Online
survey panel
participants were
selected using a
stratified, quota
sampling approach to
ensure
representativeness]

Florida residents
(age 18+)

600 18-24: 7.8%
25-44: 30.2%
45-64: 33.8%
65+: 28.2%

52.0%

(continued)

10 American Journal of Health Promotion 0(0)



Table 1. (continued)

Author,
year

Location
(City, State)

Data
Collection
Years Study Design Sampling Strategy

Population
Group Total N Age

%
Female

Nikolovski,
2021

U.S. November
2020

Cross-sectional
survey
[online]

Convenience sampling
[Participants were
enrolled in the
HeartlineTM clinical
study, and were invited
to participate in the
survey via the
HeartlineTM mobile
application]

Older adults (age
65+,
possessing an
iPhone 6 or
later, Medicare
beneficiary,
English-
speaking)

7402 M = 70.8
SD = 4.7

46.2%

Parente,
2021

Kansas August 2020 Cross-sectional
survey
[online]

Convenience sampling
[Email recruitment of
employees, faculty, and
students at the
University of Kansas
Medical Center
(including ambulatory
clinics, a hospital, and
the Schools of Medicine,
Nursing and Health
Professions)]

Health care
workers,
faculty,
students, and
other
employees of a
university
health system
(age 18+)

3347 18-24: 13.1%
25-34: 29.1%
35-44: 21.1%
45-54: 16.9%;
55-64: 15.5%
65+: 4.2%

78%

Park,
2021

U.S. October -
December
2020

Cross-sectional
survey
[online,
phone, &
limited in-
person]

Convenience sampling
[Recruitment through
organizations serving
Asian-American or
Pacific Islanders,
personal networks,
social media, email/
listservs, flyers, and
ethnic media]

Asian-American
or Pacific
Islanders (age
18+)

1646 M = 40.6
SD = 15.8

62.5%

Patil,
2021

U.S. July 2020 Cross-sectional
survey
[online]

Quota Sampling
[Sequential sampling of
an online research
panel, with prospective
respondents alerted of
their eligibility and
invited to participate
electronically. Sampling
quotas were used to
mirror racial/ethnic and
gender diversity in the
U.S. national collegiate
population]

Representative
sample of U.S.
college
students

256 M = 23.9
SD = 4.3

42.0%

Reiter,
2020

U.S. May 2020 Cross-sectional
survey
[online]

Convenience sampling
[Recruitment via a
national opt-in survey
panel. Panel members
who were potentially
eligible received an
email invitation to
participate]

U.S. adults (age
18+)

2006 18-29: 313
(16.0%)

30-49: 657
(33.0%)

50-64: 532
(27.0%)

65+: 504
(25.0%)

56.0% female,
43.0%
male,
1.0%
other*

Rodriguez,
2021

14 U.S. cities** December
2020 -
March
2021

Cross-sectional
survey [in-
person &
telephone].

Convenience sampling
[Participants were
recruited in-person at
11 sites, via calling into
emergency department
patient rooms at 3 sites,
via calling patients
immediately after
emergency department
discharge at 1 site]

Health care
patients in
emergency
departments
(age 18+)

2301 M = 48.0
IQR = 34.0-
61.0

49.0%

(continued)
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Table 1. (continued)

Author,
year

Location
(City, State)

Data
Collection
Years Study Design Sampling Strategy

Population
Group Total N Age

%
Female

Ruiz,
2021

U.S. June 2020 Cross-sectional
survey
[online]

Nonprobability quota
sampling [Recruitment
via an online survey
panel using a nationwide
nonprobability quota
sampling design to
create a sample
representative of the
nation]

Nationally
representative
U.S. sample of
adults (age
18+)

804 18-24: 118
(14.7%)
25-34: 146
(18.2%)
35-44: 150
(18.7%)
45-54: 114
(14.2%)

65 or older:
141
(17.5%)

53.6%

Salmon,
2021

U.S. November-
December
2020

Cross-sectional
survey
[online]

Random probability
sampling [Recruitment
via a probability-based
web panel, sampled
from all US households.
Those without internet
were given tablets and
internet access. Latinx
individuals were
recruited through
random digit dialing of
area codes with
concentrated Latinx
populations. Enrollment
quotas ensured
approximated
representation of the
U.S. population]

Nationally
representative
U.S. sample of
adults (age
18+)

2525 18-29:
385
(15.2%)

30-44: 602
(23.8%)

45-59: 673
(26.7%)

≥60: 865
(34.3%)

51.8%

Shaw,
2021

New York
state (17
counties)

February
-March
2021

Cross-sectional
survey
[online]

Convenience Sampling
[Recruitment via email
invitation to employees
of an academic medical
center in Central New
York]

Health care
workers and
employees at a
single hospital/
academic
center (clinical
and nonclinical
staff)

4537 M = 45.5
SD = 13.3

23.9% male,
73.4%
female, .19%
non-binary,
2.5% not
disclosed*

Shih,
2021

U.S. March 2020 Cross-sectional
survey
[online]

Convenience Sampling
[Recruitment via an
online survey panel,
with participants
recruited through social
media and other
advertisements. Age-
gender nested quota
systemwas built into the
model to approximate
the distribution in the
U.S. population]

U.S. adults (age
18+)

713 18-23: 70
(9.9%)

24-39: 176
(24.8%)
40-55: 222
(31.3%)
56+: 242
(34.1%)

54.3%

Thompson,
2021

Michigan June
-December
2021

Cross-sectional
survey
[online &
telephone]

Purposive sampling [Email
recruitment to the
networks of hospitals
affiliated with the
researchers and 9
community-based
organizations in
Michigan e.g., social
service agencies, faith-
based organizations, and
federally qualified health
centers]

Michigan
residents (age
18+)

1835 M = 49.4
SD = 17.9

79.0%

(continued)
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Table 1. (continued)

Author,
year

Location
(City, State)

Data
Collection
Years Study Design Sampling Strategy

Population
Group Total N Age

%
Female

Tram, 2021 U.S. January -
March
2021

Repeated
cross-
sectional
survey
[online
survey
conducted
weekly, 6
weeks of
data used for
this analysis]]

Random probability
sampling [Households
were contacted by email
and/or text message,
with the sample drawn
from the Census Bureau
Master Address File and
the Census Bureau
Contract Frame. Survey
was weighted to
approximate a nationally
representative sample]

Nationally
representative
U.S. sample

459,235 18-24: 2.87%
25-39:
18.84%

40-54:
26.99%

54-64:
20.43%

≥65: 30.86%

59.8%

Travis,
2021

South Carolina October -
November
2021

Cross-sectional
survey
[online]

Non-random stratified
sampling [A stratified
sample that drew from
each county in South
Carolina was obtained
through an online
survey panel, with
participants recruited
online and through
e-mail solicitation]

South Carolina
residents

1695 M = 43.0
SD = 17.5

74.1%

Unroe,
2021

Indiana November
2020

Cross-sectional
survey
[online]

Convenience sampling
[Recruitment via text
message to nursing
home staff, using
personal cell phone
numbers collected
during a state sponsored
all-staff COVID-19
testing effort. The
survey link was also sent
to assisted living facility
administrators who
were asked to send to
their staff.]

Long-term care &
nursing home
staff

8243 16-24: 1044
(12.7%)

25-40: 3053
(37%)

41-60: 3204
(38.9%)

>60: 938
(11.4%)

Unweighted
86.8%

Upenieks,
2021

U.S. January-
March
2021

Cross-sectional
survey [mail
& online]

Random probability
sampling [Online survey
panel participants were
randomly selected
individuals to participate
using an address-based
sample frame. The data
were weighted to
approximate
representation of the
U.S. population]

Nationally
representative
U.S. sample

877 M = 54.88
Range = 18-
98

54.2%

Willis,
2021

Northwest
Arkansas

May 2021 Cross-sectional
survey [in-
person and
online]

Convenience sampling [All
students enrolled in a
health education
program were recruited
from 4 junior high
schools]

Adolescents (9th

grade students)
345 M = 14.51

SD = NR
43.0%

(continued)
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are few, the symbols used in Table 2 to summarize the associ-
ations between gender/sex and the outcomes only summarize
differences captured between men and women. The symbol
indicates either greater vaccination intentions/uptake in men
compared to women, women compared to men, or no difference.

Vaccine Intentions. The measurement of vaccine intentions
varied considerably across studies, but most often used a single
item constructed by study authors asking about the likelihood
that respondents would get a vaccine (sometimes hypothetically,
in cases when it was not yet available) or their plans to get the
vaccine. Response options used included a range of options,
including binary (e.g., yes/no), categorical (e.g., I plan to, I do not
plan to, I am not sure), and continuous outcomes (e.g., Likert
scale on likelihood of vaccination in the future).

The vast majority of studies examined gender/sex in binary
categories24-34,36-38,40-44,46-52,55-59,61-63,65-69,71,72,75,76 with
only five studies reporting analyses inclusive of other
gender identities for vaccine intentions.35,45,53,60,64 We
summarize the findings first for gender binary comparisons.
In univariate analyses, 73.7%, or 28 of the 38 analyses
(k = 27), found greater vaccine intentions among men
compared to women,24-26,29,31,33-38,44,46,48,50,55-58,60-64,68,69,72

and 7.9%, or 3 of the 38 analyses (k = 3), found greater
vaccine intentions among women compared to men.42,45,47

Finally, 18.4% or 7 of the 38 analyses (k = 7), found no
differences between men and women in COVID-19 vaccine
intention.30,41,43,47,71,75,76

A total of 37 studies examined differences between men
and women’s vaccine intentions using multivariate analyses
across 40 outcomes (i.e., controlling for other variables). In
summary, 72.5%, or 29 of 40 analyses (k = 27), found
greater vaccine intentions among men compared to

women,24,26,27,30-33,35,36,38,42,43,45,48-51,53,56,58,60,62,66-68,72,75

and only one study (1 outcome) or 2.5% of the 40 analyses
found greater vaccine intentions among women compared to
men.76 Finally, 25.0%, or 10 of the 40 analyses (k = 9), found no
differences between men and women in COVID-19 vaccine
intentions.28,37,40,44,47,52,57,59,65 A visual overview is provided
that showcases these findings in brief (symbols only) in Table S4.

The results of the five studies that examined gender beyond
binary categories for vaccine intentions are mixed and difficult
to compare due to varying classifications and reference groups
(detailed statistics in Table 2 and highlighted separately in Table
S5).35,45,53,60,64 In summary, 2 studies with general U.S. samples
reported no differences in COVID-19 vaccine intentions in non-
binary or “other” gender categories compared to males (uni-
variate and multivariate analyses),45,60 although one of these
studies reported lower intentions in those not responding to the
gender question compared to males.45 All other studies were
with health workers and/or health system employees. Dowdle
et al.35 reported greater intentions in gender non-conforming
groups compared females (univariate andmultivariate analyses).
Momplaisir et al.53 reported lower intentions in those in the
“other” sex category compared to males (multivariate analysis).
Shaw et al.64 reported overall lower vaccine intentions in non-
binary/gender not-disclosed employees compared to males and
females, with a wider difference compared to males (univariate
analysis).

Vaccine Uptake. Out of the 7 total studies measuring vaccine
uptake, the outcome was most often measured through self-
report (71.4%, k = 5)42,54,64,70,73; usually self-reported out-
comes were obtained through constructed questions asking
whether one had been vaccinated against COVID-19 (yes/
no).39,74 The remaining 2 studies used electronic clinic records to

Table 1. (continued)

Author,
year

Location
(City, State)

Data
Collection
Years Study Design Sampling Strategy

Population
Group Total N Age

%
Female

Zhang,
2021

U.S. December
2020 -
January
2021

Cross-sectional
survey
[online &
text
messaging]

Convenience/snowball
sampling [Leaders in
the Afghan, Bhutanese,
Somali, South
Sudanese, and Burmese
refugee communities
identified through the
study team’s
professional network
were messaged and
asked to share the
survey link with peers
and community
members meeting
inclusion criteria]

Afghan,
Bhutanese,
Somali, South
Sudanese and
Burmese
refugees
residing in the
U.S. (age 18+)

435 ≤30: 130
(29.9%)

31-40 164
(37.7%)

≥41: 141
(32.4%)

46.0%

Abbreviations: M = Mean, SD = Standard Deviation; IQR = Interquartile range; Notes: *More than the percent female is reported for studies that included more
than binary (male/female) gender categories in their analyses (reported in Table 2) **San Francisco, CA; Oakland, CA; Fresno, CA; Sylmar, CA; Seattle, WA;
Iowa City, IA; Detroit, MI; Ann Arbor, MI; New Orleans, LA; Philadelphia, PA; Durham, NC; Baltimore, MD; Camden, NJ; Boston, MA; The reporting of age
varied; it is reported as reported in the paper. Age and percent female were sometimes calculated by the review authors from other data provided.
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Table 2. Summary of study results on sex/gender differences in COVID-19 vaccination intentions and uptake in the first year of the
pandemic, U.S. populations (age 12 and above).

Author, year Population, location Outcome Definition
Results
symbol Summary of Univariate Results Summary of Multivariate Results

COVID-19 vaccine intentions
Abouhala,
2021

Arab American adults,
U.S.

Respondents were asked if they
would receive the COVID-19
vaccine when it becomes
available (strongly agree,
somewhat agree, neither
agree nor disagree, somewhat
disagree, strongly disagree)
[categorical variable]. For
multivariate analysis, the item
was recoded into likely
(agree), unlikely (disagree),
and unsure (neither agree/
disagree) [categorical
outcome].

Males (48%) were more likely
than females (45.6%) to report
being likely to receive the
COVID-19 vaccine (P < .01)
[Chi-square test].

Women had higher odds of
reporting they are unlikely to be
vaccinated vs likely to be
vaccinated compared to men
(AOR = 4.45, 95% CI = 1.91 -
10.36, men ref) and had higher
odds of reporting they are
unsure about receiving the
vaccine vs likely to be vaccinated
compared to men (AOR = 1.67,
95% CI = 1.21 - 2.48, men ref)
[Multivariate multinomial logistic
regression model adjusted for
other demographics].

Allen, 2021 Nationally
representative U.S.
sample of adults

Respondents were asked if they
would receive a COVID-19
vaccine if it became available
(yes, no, or don’t know)
[categorical outcome].

Women were less likely
compared to men to intend to
vaccinate (Men: 62.4%,
Women: 54.3%) and were
more likely to be unsure about
their vaccination intentions
compared to men (Men:
21.3%, Women: 26.8%) (P =
.04) [Chi-square test, statistic
NR].

NR

Andrejko,
2021

California residents Unvaccinated respondents were
asked if they would be willing
to receive a COVID-19
vaccine when they became
eligible (Not willing/unsure vs
willing) [categorical outcome].

No statistically significant gender
differences were identified in
willingness to receive the
COVID-19 vaccine (OR =
1.35, 95% CI = .97 - 1.87, male
ref) [Logistic regression].

Females had greater odds of being
unwilling to receive the COVID-
19 vaccine compared to males
(AOR = 1.47, 95% CI = 1.04 -
2.08, male ref) [Multivariate
logistic regression models
adjusted for other
sociodemographic variables].

Brunson,
2021

College students (age
18-23), Central
Texas

Respondents were asked if a
COVID-19 vaccine was
approved and released to the
public, would they: take it as
soon as possible, take it
eventually, take it only if
required, or not take
[categorical outcome].

NR Female students had greater odds
of not intending to take the
vaccine compared than males
(male ref).

• Eventually: AOR = 2.97, P < .01
• If required: AOR = 3.77, P < .001
• Never: AOR = 1.80, P < .01

[Multivariate multinominal
regression model adjusted for
health major/minor, political
affiliation, & health/COVID-19
related variables].

A binary outcome was created
by combining categories into
(0) willing (take as soon as
possible or take eventually)
and (1) not willing (take only if
required or not take) [binary
outcome].

Female students were less likely
to report being willing to
accept the vaccine compared
to male students (χ2 = 14.34,
P = .002, male ref) [Chi-square
test].

Female students had greater odds
of being unwilling to accept the
COVID-19 vaccine compared to
male students (AOR = 2.41, P <
.001) [Multivariate logistic
regression model adjusted health
major/minor, political affiliation,
flu shot, preventive behavior,
perception of risk, & hesitancy
scores].
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Table 2. (continued)

Author, year Population, location Outcome Definition
Results
symbol Summary of Univariate Results Summary of Multivariate Results

Callaghan,
2021

Nationally
representative U.S.
sample of adults

Respondents were asked if a
COVID-19 vaccine was
developed, would they pursue
getting the vaccine? (yes/no)
[binary outcome].

NR Women had greater odds of
reporting being likely to refuse
the vaccine compared to men
(AOR = 1.71, 95% CI = 1.42 -
2.07, male ref) [Multivariate
logistic regression model
adjusted for other
sociodemographic variables, and
variables related to COVID-19
fears, risk, etc.].

Chen, 2022 Nationally
representative U.S.
sample of adults

Respondents were asked
whether they will get a vaccine
if one becomes available
(Extremely likely, very likely,
somewhat likely, not very
likely, not likely at all)
[continuous outcome].

NR No statistically significant gender
differences were identified in
likelihood of vaccination (b =
-.03 SE = .02, P > .05 (male ref)
[Multivariate ordinary least
squares regression model
adjusted for other
sociodemographic variables,
political affiliation, benevolent
sexism, political knowledge,
hostile sexism, &
authoritarianism].

Ciardi, 2021 Health workers, New
York, New York

Respondents were asked if they
plan to vaccinate (yes/no) in
the next 30 days [binary
outcome].

Men were more willing to get
vaccinated compared to
women (75% of male
respondents were planning on
being vaccinated within 30
days, vs 60% of female
respondents) (χ2 = 8.99, P =
.002) [Chi-square test].

NR

Respondents were asked if they
plan to vaccinate (yes/no) in
the next 60 days [binary
outcome].

Male respondents remained
more likely to plan on being
vaccinated in the next 60 days
than female respondents (P <
.001) [Chi-square test, statistic
NR].

NR

Coughenour,
2021

Adult residents, Nevada Respondents were asked, if in 6
months a COVID-19 vaccine
became available, would they
get it with a 4-point Likert
scale (very likely, likely,
unlikely, very unlikely)
[categorical outcome], which
were recategorized for
multivariate analysis into
more unlikely vs more likely
[binary outcome].

No statistically significant gender
differences were identified in
intentions to be vaccinated:

• Very likely: Female (47.65%),
Male (51.29%)

• Likely: Female (21.03%), Male
(19.49%)

• Unlikely: Female (12.75%), Male
(11.95%)

• Very unlikely: Female (18.57%),
Male (17.28%) P = .73 [Chi-
square test, statistic NR].

Males had less odds of being “more
unlikely” (or vaccine hesitant)
compared to females (OR = .63,
95% CI = .46 - .87, P = .005,
female ref) [Multivariate logistic
regression adjusted for other
sociodemographic variables,
health status, political views, &
other COVID-related attitudes].

Crozier, 2021 Rural, underserved, and
minority individuals,
Alabama

Respondents were asked if they
would receive the COVID-19
vaccination if they were given
the opportunity (yes, no,
unsure) [categorical
outcome].

Males were more willing to
receive the vaccine compared
to females (43.3% vs 37%, P =
.0004) [Chi square test,
statistic NR].

Females has higher odds of being
unsure and not intending to
receive the vaccine than males.

• Unsure: AOR = 1.37, 95% CI =
1.17 - 1.60, (P < .0001) (male ref)

• No: AOR = 1.22, 95% CI = 1.02 -
1.46, P = .0276 (male ref)
[Multivariate multinominal
logistic regression adjusted for
other sociodemographic
variables].
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Table 2. (continued)

Author, year Population, location Outcome Definition
Results
symbol Summary of Univariate Results Summary of Multivariate Results

Cunningham-
Erves, 2021

Black and White adults
aged 40-79 years,
living in the
southeastern U.S.

Respondents were asked if they
would receive a COVID-19
vaccine if it became available
to them (very unlikely,
somewhat unlikely, neither
unlikely nor likely, somewhat
likely, very likely), which was
categorized into “low intent”
for analysis (somewhat or
very unlikely).

NR Males had lower odds of having low
intent to vaccinate compared to
females (AOR = .69, 95% CI =
.60 - .79, P < .0001, female ref)
[Proportional odds models
adjusted for other socio-
demographics and a large
number of health behavior,
history, & belief variables].

Do, 2021 Health care workers in
rural Appalachia,
Eastern Kentucky &
West Virginia

Respondents were asked if they
were willing to take the
COVID-19 vaccine (yes/no)
[binary outcome].

Males were more willing to take
the COVID-19 vaccine
compared to females (Male:
proportion [P] = 67.6%, 95%
CI = 60.9 - 73.8; Female: P =
48.6%, 95% CI = 45.2 - 51.9),
χ2 (df): 24.9 (1), P < .001) [Chi-
square test].

Females had lower odds of being
willing to accept the vaccine than
males (AOR = .50, 95% CI, 95%
CI = .35 - .73, P < .001, male ref)
[Multivariate mixed effect logistic
regression model adjusted for
other sociodemographic
variables, diabetes, had positive
COVID-19 test, & takes flu
vaccine yearly].

Dorman,
2021

Residents, Orange
County, CA

Respondents were asked the
degree to which they agreed
that if a vaccine became
available, if they plan to take it.
Response options included a
7-item Likert scale
[continuous outcome].

Males were more willing to get
vaccinated compared to
females (t [12,963] = �20.73,
P < .001, female ref) [t test].

NR

Dowdle, 2021 Health Science
University
employees, U.S.

Respondents were asked if they
intended to get the COVID-
19 vaccine (definitely or
probably will get the vaccine
vs not sure, probably will not,
and definitely will not) [binary
outcome].

Males had higher intentions to
probably/definitely receive the
vaccine compared to females
(76.65% vs 60.14%, P < .05).
Those that preferred to not
disclose their gender were less
likely to report intentions to
probably/definitely receive the
vaccine compared to females
(34.29% vs 60.14%, P < .05)
[Wald test].

Males had higher odds of intending
to probably/definitely receive the
vaccine compared to females
(AOR = 2.11, 95% CI = 1.64 -
2.71, P < .001, female ref). Those
that preferred to not disclose
their gender had lower odds of
intending to probably/definitely
receive the vaccine compared to
females (AOR = .31, 95% CI =
.14 - .70, P = .005, female ref)
[Multivariate logistic regression
model adjusted for other
sociodemographic variables].

Fadel, 2021 South Carolina
residents (age 18+)

Respondents were asked if they
plan on getting the vaccine
after the FDA approves it/it
becomes available (yes/no)
[binary outcome].

Being female was negatively
correlated with vaccine
intentions [Correlation: -.16, P
< .05].

Females had lower odds than males
of intending to vaccinate (b =
-.75, SE = .14, AOR = .47, P <
.05, male ref) [Multivariate
logistic regression model
adjusted for other
sociodemographic items,
COVID-19 knowledge, trust in
science, & contact with COVID-
19 cases].
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Table 2. (continued)

Author, year Population, location Outcome Definition
Results
symbol Summary of Univariate Results Summary of Multivariate Results

Famuyiro,
2021

Health workers (both
clinical and non-
clinical), Houston,
Texas

Vaccine uptake readiness was
assessed with these
statements: “I would like to
receive the vaccine once
available,” “I would like to
receive the vaccine but prefer
to wait until later,” or “I do
not plan on receiving the
vaccine,” which were coded
for analysis as yes (once
available/later) vs no [binary
outcome].

Females had lower odds of being
willing to accept the vaccine
compared to males (OR = .22,
P = .01, male ref) [Logistic
regression].

No statistically significant gender
effects were identified [statistics
NR but authors state that sex did
not remain significant in
multivariate logistic regression
adjusted for other
sociodemographic items and
perceived risk].

Gatto, 2021 Health workers and
health system
employees,
California

Respondents were asked if a
vaccine became available,
would they get vaccinated
(yes, no, unsure) and if they
chose not to become
vaccinated now, will they
consider vaccination in the
future (yes, no, unsure).
Responses were recoded into
3 categories: vaccine
acceptors (been vaccinated or
planning to), vaccine hesitant
(not currently vaccinated and
uncertain to get vaccinated in
the future), and vaccine
refusers (not currently
vaccinated and do not plan in
the future to get vaccinated)
[categorical outcome].

Males were less likely to be
vaccine hesitant (OR = .17,
95% CI = .05 - .53) and to
refuse the vaccine (OR = .20,
95% CI = .05 - .82) compared
to females (female ref)
[Multinomial logistic
regression].

Males had lower odds of being
vaccine hesitant (OR = .20, 95%
CI: .05 - .82) and to refuse the
vaccine (OR = .17, 95% CI: .01 -
1.29) compared to females
(female ref) [Multivariate
multinomial logistic regression
adjusted for other
sociodemographic, health, &
COVID-19 related variables].

Huynh, 2021 U.S. adults Respondents were asked if a
COVID-19 vaccine was
available, would they get it;
response options on a 7-point
Likert scale (1: not at all, 7:
extremely likely) [continuous
outcome].

NR No statistically significant sex
differences were identified in
vaccine intentions (β = .05, P >
.05) [Multivariate hierarchical
regression model adjusted for
other sociodemographic and
intellectual humility variables].

Jasuja, 2021 Veterans Affairs
enrollees

Respondents were asked if they
intended to get a COVID-19
vaccine, with 4 response
options: definitely will not, not
sure, probably will, definitely
will [categorical outcome].

No statistically significant gender
differences were identified in
vaccine intention group (χ2 =
3.99; P = .14) [Chi square test].

NR

Kantarcioglu,
2021

Georgia and Illinois
residents (inclusive of
high school students)

Respondents were asked if they
were willing/recommend
vaccinating against COVID-19
(yes/no) [binary outcome].

Males were less likely to report
being willing/recommend to
vaccinate against COVID-19
compared to females [OR =
.12, 95% CI = .02 -.89, P = .01]
[from correspondence with
the study author: OR from chi-
square tests].

Females had lower odds of
reporting being willing/
recommend to vaccinate
compared to males [OR = .12,
95% CI = .02-.97, p= .04)
[Multivariate logistic regression
model adjusted for COVID-19
related variables].
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Table 2. (continued)

Author, year Population, location Outcome Definition
Results
symbol Summary of Univariate Results Summary of Multivariate Results

Khubchandani,
2021

Nationally
representative U.S.
sample of adults

Respondents were asked if a
COVID-19 vaccine was
available to prevent infection,
how likely would they get the
vaccine/shot with the
following response options:
very likely, somewhat likely,
not likely, definitely no.
Responses were
recategorized into very likely/
somewhat likely vs not likely/
definitely not likely (or
vaccine hesitant) for analysis
[binary outcome].

No statistically significant gender
differences in vaccine
intentions were identified
(Not likely to get the vaccine/
definitely not: Male: 22% vs
Female: 22%, P = .81) [Chi-
square test, statistic NR].

Females had greater odds of being
vaccine hesitant compared to
males (AOR = 1.44, 95% CI =
1.12 -1.84, P = .004, male ref)
[Multivariate logistic regression
model adjusted for other socio-
demographic variables and
concern about and perceived risk
of infection].

Killgore,
2021

U.S. adults Respondents were asked if they
will get the COVID-19
vaccine when it is offered to
them with responses on a 7-
point Likert scale ranging from
totally disagree to totally
agree [continuous outcome].

Females were less likely to intend
to get the COVID-19 vaccine
compared to males (-.11, P <
.05) [Correlation test].

No statistically significant sex
differences were identified in
vaccine intentions (β = -.15, t
[-5.58], P = 3.06, partial r = -.17)
[Multivariate stepwise multiple
linear regression model, adjusted
for other socio-demographic
variables fear of COVID-19 and
COVID-19 diagnosis].

King, 2021 Nationally
representative U.S.
sample of adults

Respondents were asked if they
would get a COVID-19
vaccine if it became available.
Responses of probably or
definitely would not choose
to get vaccinated were
categorized as vaccine
hesitant vs probably or
definitely would choose to get
vaccinated or were already
vaccinated [categorical
outcome].

Females were less likely to be
vaccine hesitant compared to
males (Relative Risk = .79, 95%
CI = .78 - .81). There was no
statistically significant
difference between non-binary
individuals and males (Relative
Risk = 1.10, 95% CI = .97 -
1.22). Those providing no
response to the gender
question were more likely to
be vaccine hesitant compared
to males (Relative Risk = 1.58,
95% CI = 1.54 - 1.61) [Poisson
regression model, male ref for
all comparisons].

Females were more likely to be
vaccine hesitant compared to
males (Relative Risk = 1.12, 95%
CI = 1.10 - 1.14). There was no
statistically significant difference
between non-binary individual
and males (Relative Risk = .99,
95% CI = .88 - 1.10). Those
providing no response to the
gender question were more
likely to be vaccine hesitant
compared to males (Relative Risk
= 1.39, 95% CI = 1.34 - 1.44)
[Poisson regression model
adjusted for other
sociodemographic variables,
male ref for all comparisons].

Latkin,
2021a

Nationally
representative U.S.
sample of adults

Respondents were asked if they
planned on receiving the
COVID-19 vaccine if it
becomes available (yes, no,
not sure) [categorical
outcome].

Males were less likely to not
intend to vaccinate (compared
to intending to vaccinate) (OR
= .64, .44-.94, P = .02, female
ref) and were less likely to be
unsure about vaccinating
(compared to intending to
vaccinate) (OR = .43, .31-.59,
P < .001, female ref) [Logistic
regression].***

Not extracted***
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Table 2. (continued)

Author, year Population, location Outcome Definition
Results
symbol Summary of Univariate Results Summary of Multivariate Results

Latkin, 2021b U.S. adults Respondents were asked about
their likelihood to receive the
COVID-19 vaccine (strongly
agree, agree, neither agree
nor disagree, disagree,
strongly disagree). Responses
were recoded for analysis into
positive intentions (agree),
negative intentions (disagree),
and ambivalent (neither agree
nor disagree) [categorical
outcome].

No statistically significant gender
differences were identified in
negative vaccine intentions
compared to positive
intentions (ref) (OR = .75,
95% CI = .50 -1.11, male ref)
or in ambivalent intentions
compared to positive
intentions (ref) (OR = 1.21,
95% CI = .77 - 1.88, male ref)
[Multinomial logistic
regression models].

Females had lower odds of
reporting negative intention to
receive the vaccine compared to
positive intention (AOR = .51,
95% CI = .29 - .87, male ref). No
statistically significant gender
differences were found when
comparing ambivalent intentions
to positive intentions (AOR =
.96, 95% CI = .59 - 1.57, male ref)
[Multinomial logistic regression
models adjusted for other socio-
demographic items and a range of
COVID-19 variables].

Lazarus,
2021

U.S. adults Respondents were asked if they
will take a COVID-19 vaccine
that is proven to be safe and
effective (yes/no) [binary
outcome].

No statistically significant gender
differences were identified in
vaccine acceptance (Females:
76.4%; Males: 74.8%, P > .05)
[Logistic regression model].

No statistically significant gender
differences were identified in
vaccine acceptance (AOR = .99,
95% CI = .70 - 1.39, female ref)
[Multivariate logistic regression
model adjusted for other socio-
demographic variables].

Respondents were asked if they
would follow their employer’s
recommendations to get a
COVID-19 vaccine if the
government approved it as
effective and safe, with
response options on a 5-point
Likert scale (completely agree
to completely disagree) which
were recategorized for
analysis into willingness to
accept the vaccine (yes/no)
[binary outcome].

Females were more likely to
report that they would accept
the vaccine if recommended by
their employer compared to
males (Females: 55.8%; Males:
46.3%, P < .05) [Logistic
regression model].

No statistically significant gender
differences were identified in
likelihood of accepting the
vaccine if recommended by
employer (AOR = .74, 95% CI =
.55-1.00, female ref)
[multivariate logistic regression
model adjusted for other socio-
demographic variables].

Litaker, 2021 Adults, Central Texas Respondents were asked if they
would plan to get the COVID-
19 vaccine when it becomes
available (yes, no, not sure),
recoded for analysis as yes vs
no/not sure/prefer not to say
[binary outcome].

Females were less were less likely
to intend to receive the
vaccine compared to males
(OR = .56, 95% CI = .46-.69, P
< .001, male ref) [Logistic
regression model].

Females had lower odds of
intending to receive the vaccine
compared to males (AOR = .65,
95% CI = .52 - .82, P < .001, male
ref) [Multivariate logistic
regression model adjusted for
other sociodemographic
variables].

Liu, 2021 Nationally
representative U.S.
sample

Respondents who had not
received the COVID-19
vaccine were asked, once a
COVID-19 vaccine becomes
available, will they get it
(Response options: Definitely;
Probably; Probably not;
Definitely not). Item was
recorded as vaccine hesitancy
if a respondent indicated that
they would “probably not” or
“definitely not” receive a
COVID-19 vaccine when
available [binary outcome].

NR Males had lower odds of being
vaccine hesitant compared to
females in the initial data
collection period (AOR = .13, SE
= .01, P < .001), but vaccine
hesitancy declined faster
overtime in women compared to
men, with gender differences no
longer statistically significant by
the final time period (Gender
interaction reported with week
iteration of survey:

Week X Male Overall: .03 (SE =
.01), P < .001) [Multilevel logistic
regression model adjusted for
other sociodemographic
variables and gender week/data
collection period].
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Author, year Population, location Outcome Definition
Results
symbol Summary of Univariate Results Summary of Multivariate Results

McElfish, 2021 Patients, Arkansas Respondents were asked if a
vaccine was available, would
they get vaccinated (very
likely, likely, don’t know/not
sure, unlikely, or very
unlikely). For analysis,
responses don’t know/not
sure, unlikely, and very
unlikely were coded as
vaccine hesitant [binary
outcome].

Women reported greater
COVID-19 vaccine hesitancy
compared to men (Women:
42.41%; Men: 29.86%, P < .01
[Chi-square test, statistic NR].

Women had greater odds of
reporting COVID-19 vaccine
hesitancy compared to men (B =
.42, SE = .20, AOR = 1.52, P =
.03, male ref) [Multivariate
logistic regression model
adjusting for other
sociodemographic variables, fear
of infection, & COVID-19 self-
efficacy].

Meier, 2021 Nationally
representative U.S.
adults

Respondents were asked if they
would get a COVID-19
vaccine if it became available
with response options on a 7-
point Likert scale (not at all
likely to very likely)
[continuous outcome].

NR Females were less likely than males
to intend to receive the vaccine
(β: -.10, b -.38, 95% CI = -.58,
-.19, P < .001, male ref)
[Multivariate linear regression
adjusting for other
sociodemographic variables and
risk perception].

Milligan, 2021 U.S. adults Respondents were asked if they
would get the COVID-19
vaccine if it became available
(yes/no) [binary outcome].

NR No statistically significant gender
differences were identified in
vaccine intentions (B = -.25, SE =
.28, Wald = .84, P = .36, female
ref) [Multivariate logistic
regression model adjusting for
other sociodemographic
variables].

Momplaisir,
2021

Health workers and
employees of a
hospital, U.S.

Respondents were classified as
being hesitant if they reported
that they did not plan to
receive a vaccine, were
unsure about receiving a
vaccine, or if they planned on
delaying receipt of the vaccine
for 3 months or more. Those
reporting that they were
planning to receive the
COVID-19 vaccine as soon as
it was available to them were
classified as not hesitant
[binary outcome].

NR Women health care workers had
greater odds of reporting vaccine
hesitancy compared to men
(AOR = 2.39, 95% CI = 2.15 -
2.65, men ref). Those in the
“other” sex category
(transgender or binary, prefer
not to say, other) also had
greater odds of reporting vaccine
hesitancy compared to men
(AOR = 2.59, 95% CI = 1.53 -
4.40, P < .001, men ref)
[Multivariate logistic regression
model adjusting for other
sociodemographic variables].

Mondal, 2021 U.S. adults Respondents were asked if they
would like to get a COVID-19
if it was available (yes/no)
[binary outcome].

Males had greater desire to
receive the vaccine compared
to females (χ2 = 10.42; P =
.001) [Chi-square test].

No statistically significant gender
differences were identified in
desire to get the vaccine (Wald
χ2 = 1.03, P = .23) [Multivariate
logistic regression model
controlling for other
sociodemographic variables,
health worker status, & health
care access].

Nikolovski,
2021

Older adults (age 65+),
U.S.

Respondents were asked if they
would like to get a COVID-19
vaccine if it was available with
response options on a 4-point
scale (very willing, somewhat
willing, not very willing, not at
all willing) [ordinal outcome].

Women were less likely than
men to report wanting to
receive the vaccine compared
to men (OR = .49, 95% CI =
.45 - .54, male ref) [Logistic
regression].

NR
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Parente, 2021 Health workers and
employees of a
university health
system, Kansas

Respondents were asked if they
would get the COVID-19
vaccine after the first month
of FDA approval, 1-3 months,
4-6 months, 7-12 months,
more than 12 months, or
never. For analysis, responses
were categorized into
intentions of early acceptance
(planning to obtain vaccine at
least 3 months after approval)
vs not or intending to obtain it
later than 3 months [binary
outcome].

Males had higher odds of
intending to receive the
vaccine early compared to
females (OR = 2.39, 95% CI =
1.99 - 2.89, P < .001, female
ref) [Logistic regression
model].

Males had higher odds of intending
to receive the vaccine early
compared to females (AOR =
2.43, 95% CI = 2.00 - 2.95, P <
.001, female ref) [Multivariable
logistic regression model
adjusted for other
sociodemographic variables,
health, prior influenza
vaccination, viral concern, &
patient interaction].

Park, 2021 Asian-American or
Pacific Islander
Adults, U.S.

Respondents were asked if they
would get a COVID-19
vaccine if it became available
to them (definitely yes,
probably yes, unsure,
probably no, definitely no).
For the analysis, responses
were categorized into
definitely yes, probably yes,
and unsure/probably no/
definitely no [binary
outcome].

Males had lower odds of
reporting being uncertain/not
intending to receive the
vaccine than definitely planning
to get the vaccine (ref)
compared to females (OR =
.60, 95% CI = .46 - .78, female
ref), but no statistically
significant gender differences
were identified between those
reporting they were probably
going to get the vaccine vs
definitely (ref) (OR = .96, 95%
CI = .76 – 1.21, female ref)
[Multinominal logistic
regression model].

Males had lower odds of reporting
being uncertain/not intending
than definitely planning to get the
vaccine (ref) compared to
females (AOR = .72, 95% CI =
.52 - .98, female ref), but no
statistically significant gender
differences were identified
between those reporting they
were probably going to get the
vaccine vs definitely (ref) (AOR
= 1.06, 95% CI = 1.80 – 1.40,
female ref) [Multivariable logistic
regression model adjusted for
other sociodemographic
variables, COVID-19 severity, &
vaccine concerns].

Patil, 2021 College students, U.S. Respondents were asked how
likely they were to take the
COVID-19 vaccine.
Responses were
dichotomized into very likely
vs somewhat/not likely [binary
outcome].

NR No statistically significant gender
differences were identified in
intentions to vaccinate (OR =
1.21, 95% CI: .66-2.22, female
ref) [Multivariate logistic
regression models adjusted for
other sociodemographic
variables].

Reiter, 2020 U.S. adults Respondents were asked if a
COVID-19 becomes available,
and is free or covered by
insurance, would they take it
(definitely willing, probably
willing, not sure, probably not
willing, definitely not willing).
Responses were recoded into
willing to get the vaccine vs
not willing [binary outcome].

Females were less likely to report
vaccine willingness than males
(Relative Risk: .85, 95% CI =
.80 - .90, P < .001, male ref).
No statistically significant
differences were identified
between those in the “other”
category and males (Relative
Risk = .75, 95% CI = .49 -
1.16) [Relative risk regression
model].

Females were less likely to report
vaccine willingness than males
(Relative Risk = .91, 95% CI .87 -
.96, P < .001, male ref). No
statistically significant differences
were identified between those in
the “other” category and males
in vaccine willingness (Relative
Risk = .78, 95% CI = .53 - 1.17)
[Multivariate relative risk
regression model adjusted for
other sociodemographic
variables, health-related
characteristics, & COVID-19
attitudes/beliefs].

(continued)

22 American Journal of Health Promotion 0(0)



Table 2. (continued)

Author, year Population, location Outcome Definition
Results
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Rodriguez,
2021

Adult patients in
emergency
departments, 14 U.S.
cities

Respondents were asked if they
would get the COVID-19
vaccine when it becomes
available (yes, no, unsure). For
analysis, response options
were recorded as yes vs no/
unsure [binary outcome].

Males had greater intentions to
accept the vaccine than
females (Males: 66%, 95% CI =
64 - 69; Females: 55%, 95% CI
= 52 - 58) [Compared 95% CIs
around differences in
proportions; no tests of
statistical difference
conducted].

NR

Ruiz, 2021 Nationally
representative U.S.
sample of adults

Respondents were asked if they
intend to get the COVID-19
vaccine when it becomes
available (extremely likely,
somewhat likely, unsure,
somewhat likely, extremely
likely). In univariate analysis,
response options were
dichotomized into likely/very
likely to get vaccinated vs all
other [binary outcome]. In
multivariate analysis, a higher
score indicates that
respondents want to get
vaccinated [continuous
outcome].

Males were more likely to report
being likely/very likely to get
vaccinated than females
(Female: 53.8%, Male: 71.9%, P
= .001) [Chi-square test, χ2

statistic NR].

Males were more likely to intend to
receive the vaccine compared to
females (B = .29, SE = .07, Beta
= .12, t = 4.17, P = .001, female
ref) [Multivariate linear
regression model adjusted for
other sociodemographic
variables, personal risk factors,
and other COVID-19 related
beliefs & health practices].

Salmon, 2021 Nationally
representative U.S.
sample of adults

Respondents were asked if they
intended to receive the
COVID-19 vaccine (definitely
get it as soon as possible,
probably get it as soon as
possible (ASAP), probably get
it but not as soon as possible,
probably not get it, definitely
not get). Respondents were
recategorized into 4 groups:
intenders (ASAP), intenders
(eventually), unlikelys, and
wait and learn [categorical
outcome].

Males had greater odds of
intending to vaccinate ASAP
and eventually compared to
females and had lower odds
than females to report being
unlikely to vaccinate or to plan
to wait and learn compared to
females (female ref).

• Intenders ASAP (vs. not):
OR = 1.35, 95% CI = 1.11
-1.63

• Intenders Eventually (vs.
not): OR = 1.28, 95% CI =
1.01 - 1.62

• Unlikelys (vs. ASAP): OR =
.66, 95% CI = .48-.92

•Wait and Learn (vs. ASAP):
OR = .76, 95% CI = .62-.93
[logistic regression analyses]

NR

Shaw, 2021 Health workers, New
York

Respondents were asked if a
vaccine was offered free of
charge, would they take it
(before COVID-19
emergency use authorization).
Responses were
dichotomized with agree/
strongly agree considered yes
[binary outcome].

Males (72.5%) were more likely
to intend to get vaccinated
than females (52.4%). Gender
nonbinary/other/not disclosed
participants reported lower
intention of vaccination than
males and females (41.0%) (P <
.001) [Chi-square test, statistic
NR].

NR
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Shih, 2021 U.S. adults Respondents were asked
whether they would accept a
hypothetical COVID-19
vaccine (yes/no) [binary
outcome]

NR There were no statistically
significant gender differences in
the odds of vaccine rejection
(AOR = 1.36, 95% CI = .90 -
2.06, male ref) [Multivariate
logistic regression model
adjusted for other
sociodemographic variables,
political affiliation, COVID &
vaccine beliefs].

Thompson,
2021

Adult residents,
Michigan

Respondents were asked if they
would take a COVID-19
vaccine approved by the FDA
(definitely yes, probably yes,
neither yes or no, probably
no, definitely no). Greater
scores indicate higher
likelihood of vaccine
rejections [continuous
outcome].

NR Females were more likely to display
intentions of vaccine uptake
rejection compared to males [B
(SE) Female: B = .57, SE = .08, P
< .001) [Multivariate path analysis
adjusted for other
sociodemographic variables].

Tram, 2021 Nationally
representative U.S.
sample

Respondents were asked if they
had received a COVID-19
vaccine, and if not, if they
were going to (definitely get a
vaccine, probably get a
vaccine, probably NOT get a
vaccine, and definitely NOT
get a vaccine) [used
categorically in univariate
analysis]. Vaccine hesitancy
was defined as probably NOT
or definitely NOT get a
vaccine and all other
responses were considered
not hesitant for multivariate
analysis [binary outcome].

Already Received a Vaccine
Female: 27.1 (26.8-27.3)
Male: 22.0 (21.7-22.3)
Definitely Get a Vaccine
Female: 36.2 (35.9-36.6)
Male: 42.8 (42.3-43.2)
Probably Get a Vaccine
Female: 17.5 (17.2-17.7)
Male: 17.6 (17.2-17.9)
ProbablyNOTGet a Vaccine
Female: 11.0 (10.7-11.3)
Male: 9.4 (9.1-9.7)
Definitely NOT Get a
Vaccine

Female: 8.2 (8.0-8.4)
Male: 8.3 (8.0-8.6)
Pearson χ2 = 2.73 × 103 [Chi-
square test, because between
group comparisons are not
clear, results were extracted
to provide descriptive
statistics, but we do not make
conclusions for the univariate
results in the symbols].

Females had higher odds of being
vaccine hesitant compared to
males (AOR = 1.26, 95% CI =
1.21 - 1.30, P < .001)
[Multivariate logistic regression
model adjusted for other
sociodemographic variables].

Intentions to reject the vaccine
(response: definitely not)
among only those in the
sample with hesitancy
(response: probably not or
definitely not get the vaccine)
[binary outcome].

NR Females had lower odds of
intending to reject the vaccine
than males among those with
vaccine hesitancy (Adjusted OR
= .87, 95% CI = .81-.93), P <
.001, male ref) [Multivariate
logistic regression model
adjusted for other
sociodemographic variables].
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Travis, 2021 Adult residents, South
Carolina

Respondents were asked if they
would take the COVID-19
vaccine if it was approved by
the FDA as soon as it is
available (yes/no) [binary
outcome].

Female gender was negatively
associated with vaccine
intentions (-.16, P < .01)
[Correlation test].

Females had lower odds of
intending to receive the vaccine
compared to males (b = -.89,
AOR = .41, Wald = 30.72, P <
.05, male ref) [Multivariate
logistic regression model
adjusted for other
sociodemographic variables,
variables related to political
affiliation/trust in science &
COVID-19 history].

Unroe, 2021 Long-term care &
nursing home staff,
Indiana

Respondents were asked if they
would take the COVID-19
vaccine if it was approved by
the FDA and available (yes/no)
[binary outcome].

Males (66.4%) were more likely
to intend to receive the
vaccine compared to females
(42.1%) (P < .001) [Pearson chi
square test, statistic NR].

NR

Willis, 2021 Adolescents (9th grade
students), Northwest
Arkansas

Respondents were asked how
hesitant they were to get a
COVID-19 vaccine (not at all,
hesitant, a little hesitant,
somewhat hesitant, very
hesitant). Those that
responded “not at all hesitant”
were coded as zero while all
others were considered as
some level of hesitancy
[binary outcome].

No statistically significant gender
differences were identified in
vaccine hesitancy (Girls: 69%,
Boys: 56%, χ2 = 3.57, P = .06)
[Chi-square test].

NR

Zhang, 2021 Afghan, Bhutanese,
Somali, South
Sudanese and
Burmese adult
refugees residing in
the U.S., U.S.

Respondents were asked, if a
COVID-19 vaccine was
available, would they get it
(yes vs unsure/no) [binary
outcome].

Males were more likely to intend
to receive the vaccine
compared to females (Male:
76.2%, Female: 63.5%, P =
.004) [Pearson’s chi-square
test, statistic NR]

Males had higher odds of intending
to receive the vaccine compared
to females [AOR = 1.87, 95% CI
= 1.12 - 3.12, P = .02, female ref)
[Multivariate logistic regression
model adjusted for other
sociodemographic variables and
variables related to COVID-19
infection history].

COVID-19 vaccine uptake
Green-
McKenzie,
2022

Health care workers
and staff, Philadelphia,
Pennsylvania

Data extraction from electronic
medical records of health care
workers, categorized into
uptake of the first vaccine
dose (yes/no) [binary variable]

Univariate analyses compared
uptake of the first vaccine dose
among health care personnel
by gender stratified by job
category.

No differences were found by
gender among physicians,
nurses, and health workers
with some patient contact
(technicians, therapists,
nursing aides, and
phlebotomists).

For health workers with no
patient contact (finance,
coders, information
technology, environmental and
food services), females (72.6%)
were less likely than males
(79.1%) to receive the first
vaccine dose (P < .001) [Chi
square test, χ2 statistic NR].

There were no statistically
significant gender differences in
uptake of the first vaccine dose
(Risk Ratio = 1.00, 95% CI = .98
– 1.02, P = .81, female ref)
[Multivariate logistic regression
models adjusted for other
sociodemographic variables].

(continued)
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Table 2. (continued)

Author, year Population, location Outcome Definition
Results
symbol Summary of Univariate Results Summary of Multivariate Results

Higginson,
2021

Army, Military Reserve,
& National Guard
pop., U.S.

Vaccine status was assessed by
asking respondents if they
accepted the vaccine
(accepted/did not accept)
[binary outcome].

No statistically significant gender
effects were identified for
vaccine acceptance (female:
63.6%, male: 60.8%, P = .31)
[Chi-square test].

NR

Ioannou,
2021

Veterans Affairs (VA)
enrollees, U.S.

Outcome was received at least
one dose of the COVID-19
vaccine (vs. not). Data were
extracted from VA pharmacy
records on type and date of
each vaccine dose [binary
outcome].

Males were more likely to
receive at least one dose of
the vaccine than females
(10.63 vs 5.88 per 100
person-months; unadjusted
hazard ratio: 1.79 [1.78-
1.80], female ref) [Kaplan
Meier curves compared
cumulative incidence of
vaccination].

Males were less likely to receive at
least one dose of the vaccine than
females (Adjusted Hazard Ratio
= .96, 95% CI = .95 – .96, female
ref) [Kaplan Meier curves
compared cumulative incidence
of vaccination adjusted for other
sociodemographic variables and
co-morbidities].

Outcome was missed the
recommended second
COVID-19 vaccine dose (vs.
received it). Respondents
who failed to receive the
second dose within 42 days
of the first dose were coded
as missing the second. Data
were extracted from VA
pharmacy records [binary
outcome].

Males had lower odds of missing
the second dose compared to
females (Males: 3.54%,
Females: 5.74%; OR: .60, 95%
CI = .57 - .64, female ref)
[Logistic regression].

Males had lower odds of missing the
second dose compared to
females (AOR: .91, 95% CI = .85
- .98, female ref) [Logistic
regression model adjusted for
other sociodemographic
variables, urban/rural residence,
& health-related variables].

Kantarcioglu,
2021

Residents (inclusive of
high school
students), Georgia
and Illinois

Respondents were asked if they
have ever received
vaccination against COVID-19
(yes/no). If yes, they were
asked how many doses (1 vs
2). Responses were
categorized into any
vaccination vs no vaccination
for analysis [binary outcome].

Men were more likely to be
vaccinated against COVID-19
(OR = .31, 95% CI = .10-.94, P
= .03) [Logistic regression
model].

No statistically significant gender
differences were identified in
being vaccinated against
COVID-19 (AOR = .36, 95% CI
= .11 – 1.16, P = .09) [Logistic
regression model adjusted for
other factors affecting vaccine
status, e.g., previous infection,
severity of infection, &
concerns and beliefs about
COVID and the vaccine]

Neely, 2022 Florida residents (age
18+)

Outcome for univariate analysis
was received one dose of the
COVID-19 vaccine (yes/no)
[binary outcome]. For
multivariate model,
vaccination status = yes
[binary outcome].

No statistically significant gender
differences were identified in
receiving at least one dose of
the COVID-19 vaccine
(Female: 61.9%, Male: 67.0%, P
> .05) [Chi-square test,
statistic NR].

No statistically significant gender
differences were identified in
vaccination status (OR = 1.20, β
= .18, SE = .24, female ref)
[Multivariate logistic regression
models adjusted for socio-
demographics, misinformation, &
spoken to primary care
provider].

Shaw, 2021 Health workers and
employees, New
York

Respondents were asked if they
received the COVID-19
vaccine. Responses were
dichotomized into yes, or I
plan to vs no [binary
outcome].

Males (93.7%) were more likely
than females (89.8%) and
gender nonbinary/other/not
disclosed participants (68.4%)
to report receiving the
COVID-19 vaccine (P < .001)
[Chi-square test, statistic NR].

NR

(continued)
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extract vaccine status (28.6%, k = 2). Across both self-report and
clinic record outcomes, there was variation in the definition of
vaccination based on doses, which in some cases can be at-
tributed to the varying timeframes of the studies (availability of
second dose varied). Most studies defined vaccination as uptake
of at least one dose (57.1%, k = 4),39,42,54,74 while others asked
whether respondents were vaccinated without specifying doses
(42.9%, k = 3),64,70,73 and only one study examined receipt of the
second dose (14.2%, k = 1).74

All but one study examined vaccine behavior using only a
binary variable for gender/sex, which we summarize
first.39,42,54,70,73,74 A total of 7 studies examined differences
between men and women in vaccine uptake using univariate
analyses across 7 outcomes. In summary, 57.1%, or 4 of the
7 analyses (k = 3), found greater vaccine uptake among men
compared to women,42,64,74 while one study (1 outcome), or
14.3% of 7 analyses, found greater vaccine uptake among
women compared to men.39 Finally, 28.5%, or 2 of the
7 analyses (k = 2), found no differences between men and
women in COVID-19 vaccine uptake.54,73

A total of five studies examined differences between men
and women in vaccine uptake using multivariate analyses
across 6 outcomes. Most analyses (66.7%, 4 outcomes, k = 4)
reported no differences between men and women in COVID-
19 vaccine uptake.39,42,54,70 The only exception was Ioannou
et al.,74 a study with Veterans Affairs (VA) enrollees, with
mixed multivariate results; the study reported lower odds of
receiving at least one dose of the vaccine among males
compared to females, but females had higher odds of missing
the second dose compared to males.74 Similar to intentions, a
visual overview is provided that showcases these findings in
brief (symbols only) in Table S6.

Shaw et al.64 was the only study to examine vaccine uptake
beyond binary gender/sex categories (highlighted in Table S5). In
their study of health care workers, they reported lower uptake of
the vaccine among non-binary/gender not-disclosed employees
compared to males and female employees (univariate analysis).

Subgroup Comparisons

The review authors attempted to draw conclusions based on the
results, from within and across studies, about whether gender/
sex differences in vaccine acceptance varied by sub-groups
(e.g., age, race/ethnicity). Within studies, Green-McKenzie
et al.39 was the only study that examined interactions be-
tween gender/sex and other identities of interest, reporting on
the effect of gender on vaccine uptake by health worker oc-
cupational category. No differences were found by gender
among physicians, nurses, and health workers with some
patient contact (technicians, therapists, nursing aides, and
phlebotomists). However, for health workers with no patient
contact (finance, coders, information technology, environ-
mental and food services), females (72.6%) were less likely
than males (79.1%) to receive the first vaccine dose (P < .001).

Across studies, 9 (17.0% of total studies) included samples of
health workers and/or employees of health systems.29,33,35,37-
39,53,56,64 The findings of these studies support greater intentions
to vaccinate among men compared to women; which was the
reported result for all (100%) of the 7 univariate and five
multivariate analyses conducted in these studies. Only 2 studies
with health workers/employees examined behavior, one sup-
porting women’s greater vaccine uptake,39 and the other sup-
porting men’s greater uptake using univariate analyses.64 No
other homogeneous subpopulations (e.g. race/ethnicity) were
represented in a sufficient number of studies to summarize and
make conclusions about their findings separately.

Discussion

This scoping review provides an overview of the empirical
literature that examined the relationship between gender/sex
and COVID-19 vaccine intentions and uptake in approxi-
mately the first 2 years of the pandemic in U.S.-based samples
of adults and adolescents. The search yielded 54 studies that
examined this question – a reflection of the scientific

Table 2. (continued)

Author, year Population, location Outcome Definition
Results
symbol Summary of Univariate Results Summary of Multivariate Results

Upenieks,
2021

Nationally
representative, U.S.

Respondents were asked if they
have been vaccinated for the
coronavirus (yes, no but I am
planning to be vaccinated, no
and I do not plan to be
vaccinated, and no and I am
undecided about getting a
vaccine). Vaccine acceptance
was coded as yes/no but plan
to be vs no and do not plan to
be/no and undecided [binary
outcome].

NR No statistically significant gender
differences were identified in
vaccine uptake (AOR = .96, 95%
CI = .75 - 1.25, male ref)
[Multivariate ordinal logistic
regression model adjusted for
other sociodemographic
variables, COVID-19 history, &
beliefs in an engaged god].

Notes: Symbols indicate greater intentions COVID-19 vaccine acceptance in ⬤ =Women (vs. men), = Men (vs. women), or = No difference; NR = not
reported; OR = Odds Ratio; AOR = Adjusted Odds Ratio; CI = Confidence Interval; SE = Standard Error; ref = reference group; ***Univariate results sent from
study authors and multivariate not extracted due to difficulty in interrupting published results.
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community’s rapid response to conduct research to understand
the COVID-19 pandemic. There were more studies that ex-
amined intentions than behavior, due to the timeframe of the
scoping review and vaccine availability. Overall, approxi-
mately 3 quarters of all studies’ results (univariate and mul-
tivariate) support higher intentions to be vaccinated among
men compared to women in the first years of the pandemic.
Over half of analyses on vaccine uptake assessed through
univariate analysis also favored greater uptake among men,
but 2 thirds of multivariate analyses supported no gender/sex
differences in vaccine uptake. Thus, while there was variation
in both outcomes, the overall findings of the review support
women’s lower vaccine acceptance in the first years of the
pandemic in the U.S., but the findings are stronger for in-
tentions than for behavior. Notably, few studies included
transgender or non-binary populations and those that did had
varying categories limiting our ability to make meaningful
conclusions in this review.

Our results for differences between men and women could
mean that hesitancy may not always translate into differences in
men and women’s behavior, especially when other socio-
demographic and related variables are considered. However,
given the low number of studies examining uptake, more re-
search is needed to strengthen these conclusions. Our findings
align with the results of other reviews that have been published
with similar aims. Systematic and scoping reviews on deter-
minants of vaccine acceptance/hesitancy report being male as a
prominent correlate of higher vaccine acceptance/willingness and
lower hesitancy.14-17,19 Most reviews were conducted globally,
and report that this finding is consistent across cultures (in the
U.S. and other countries),15-18 although the only meta-analysis
among them found variation by country.14 Notably, within our
review, one study with a repeated cross-sectional design and a
nationally representative U.S. sample reported that women were
more hesitant towards the COVID-19 vaccine than men, but
vaccine hesitancy declined faster overtime in women compared
to men, with gender differences no longer statistically significant
by the final time period.49 While we cannot say that this trend is
occurring across studies in our review, it provides one possible
explanation (i.e., that women’s hesitancy was high initially but
reduced overtime) for this review’s support for women’s greater
hesitancy but less support for a gender difference in actual
vaccine behavior.

Our review’s findings can be considered against research that
examines gender-specific reasons for vaccine hesitancy. Irre-
spective of gender, studies report the following among the main
reasons for COVID-19 vaccine hesitancy: being against vaccines
in general, concerns about safety and side effects, low risk
perception specific to COVID-19 infection, public health/
government mistrust, efficacy doubts, beliefs about current
immunity.18 In research that examines hesitancy by gender,
women’s hesitancy has been more associated with circum-
spection (weighing of benefits and costs of taking a particular
vaccine based on evolving information), and men’s with com-
placency (perceiving the risks of vaccine preventable diseases as

low).49 In addition, some of the most common side effect
concerns among both women and men specific to COVID-19
relate to reproductive health and fertility77,78; with pregnant and
breastfeeding women excluded from the early clinical trials, this
may have been especially concerning for women of reproductive
age.79,80 In addition, researchwith transgender individuals as part
of the broader lesbian, gay, bisexual, transgender, queer, intersex,
and asexual (LGBTQIA) community highlights unique barriers
to COVID-19 vaccine uptake, such as medical trauma, mis-
gendering, and fear of violence, underscoring the need for more
research with this population.81

In contrast to this review’s findings, the results of our
companion review that examined gender/sex differences in
social distancing, mask-wearing, and adherence to CDC
guidelines more broadly found women’s greater engagement in
these prevention behaviors compared to men, or no gender
differences, but rarely supported men’s greater prevention
behaviors compared to women (to be reported in a separate
manuscript). These findings align with other literature
grounded in gender theory positing that the socialization of
men and women results in women’s greater health care en-
gagement than men, shaped by gender norms that deem self-
care and health-seeking as feminine behaviors.82,83 On the
surface, this review’s findings might appear to contradict the
gender norm and health behavior literature. However, women’s
greater early hesitancy could be a reflection of women’s greater
conscientiousness around health, making them more likely to
weigh the risks and benefits of vaccination, but ultimately still
adopt the behavior if deemed beneficial to health and due to
their socialization to be agreeable and compliant.49,84

Further, gender theory posits that women and men are less
likely to engage in behaviors that are considered a threat to their
fulfillment of socially ascribed gender roles and norms.82,83 As
such, engagement in preventative behaviors is theorized to be
lower in men because they are counter to masculine norms, such
as the idea that men should be tough and self-reliant.82,83 Vaccine
intentions may be an exception to the typical gendered pattern of
health-seeking behavior because fears around fertility and
pregnancy outcomes are most threatening to the role of mother.
Further, given norms of masculinity around risk-taking,85-87 men
may have been more willing to take on the risks of a new ex-
perimental vaccine than women. Research is needed to explore
how gender norms intersect with vaccine hesitancy. Cassino
et al.88 found that men and women who report adherence to the
most traditional gender identities had significantly lower inten-
tions to vaccinate against COVID-19 compared to their less rigid
counterparts. Other studies that examine COVID-19 outcomes
through the lens of adherence to traditional masculine/feminine
norms similarly report strict adherence to associate with less
prevention behavior.89-91 Future research should explore ad-
herence to social structures of gender further, rather than just
identification with binary categories of male/female or man/
woman, in relation to vaccine hesitancy.

This review highlighted numerous gaps in the literature,
which can inform future research, but are also important to
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consider as limitations to the extrapolation this review’s findings
more broadly. First, most studies were cross-sectional designs.
Thus, they capture a single point in time in the first 2 years of the
pandemic. Since vaccine intentions and uptake are not static, but
changing overtime, longitudinal studies on this topic would shed
light on how hesitancy/uptake evolved over time by gender,
especially as more data on vaccine efficacy, safety, etc. became
available. In addition, most studies used non-random sampling,
which reduces the likelihood of representative samples and in-
troduces the risk of selection bias. Forty percent of studies were
broadly with the U.S. population, but only a quarter of them used
sampling or analytic methods to achieve population represen-
tation. In addition, the generalizability of the review’s finding
specific to vaccine uptake is limited by the relatively small
number of studies identifiedwith that outcome, andmost of those
studies were limited in their reliance of self-reported measure-
ments of vaccination (rather than clinic record extraction), which
could introduce social desirability bias. In addition, few studies
examined gender identity outside of binary definitions of woman/
man or male/female. In those that did, differences were found,
but the results were mixed and the studies too few to make
meaningful conclusions. Future research and public health data
need to include better defined measures of gender/sex that are
inclusive of non-binary populations.

This review is also limited in its ability to make com-
parisons by subpopulations. Only one study did any sub-
analysis to examine if gender/sex’s association with COVID-
19 vaccine intentions/uptake differed by subpopulation. Given
the large portion of studies whose samples were broadly
geography-based (e.g., U.S. adults, residents of specific
states), the review was limited in being able to make con-
clusions about differences by subpopulations across studies. If
gender/sex differences were examined by factors such as race/
ethnicity, age, or political affiliation, the findings might ex-
plain the variation identified across study results. The one
group that was represented enough to make comparisons
across studies were health care providers/employees of health
systems, which largely supported greater vaccine hesitancy
among women compared to men. Future research should be
conducted that examines how gender affects COVID-19
vaccination across intersecting identities. Research on this
topic could also benefit from the inclusion of qualitative
methodologies, which were absent in the studies meeting our
inclusion criteria, but that may have been a result of our in-
clusion criteria/research question requiring comparisons be-
tween groups.

Conclusions

Heirdari et al.92 posit that the success of COVID-19 vaccine
programs will require a gender transformative approach to
address vaccine hesitancy and increase vaccine acceptance
and access, arguing that these factors are gendered and
shaped by gender norms. This scoping review supports their
argument by highlighting the important role gender/sex

plays in health seeking behavior specific to COVID-19
vaccination. Overall, the studies included in this review
provided evidence to support more hesitancy among
women, and some support for gender differences in vaccine
uptake among U.S. samples in the first 2 years of the
pandemic, but there was variation in both outcomes.
Transgender and gender diverse populations were largely
missing in the analyses included in this review, highlighting
the need for more research with these populations and
better-defined measures of gender/sex that are inclusive of
non-binary populations. This review also highlights the
need for more research in this area, especially research
employing rigorous research designs and exploring context
and population-specific differences in, and drivers of,
hesitancy and uptake. The findings of this review highlight
the need for the development of tailored, gender sensitive
vaccine campaigns; additional research is needed to inform
the content of such programs, so that they can address the
core drivers of hesitancy across the gender spectrum.

So What?

What is already known on this topic?

In the United States, there are significant gender dis-
parities in COVID-19 outcomes. Prior research suggests
women may be more hesitant to vaccinate than men,
and gender diverse populations face unique barriers to
COVID-19 vaccination.

What does this article add?

This is the first study to synthesize the literature on
gender differences in COVID-19 vaccine acceptance in
the United States. Women may have been more hesitant
to get the vaccine than men early in the pandemic, but
findings were mixed on whether these differences may
translate to actual behavior. The review highlights a gap
in research inclusive of gender diverse individuals and a
need for more rigorous designs.

What are the implications for health promotion
practice or research?

Future research should include gender diverse populations,
explore gender differences by sub-populations, utilize
more rigorous designs, and test gender-sensitive public
health campaigns to mitigate vaccine concerns.
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