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BACKGROUND: Data suggest that there were disparities
inH1N1 vaccine uptake, and thesemay informCOVID-19
vaccination efforts. We conducted a systematic review to
evaluate disparities in H1N1 vaccine uptake, factors con-
tributing to disparities, and interventions to reduce them.
METHODS: We searched English-language articles in
MEDLINEALL, PsycINFO, CochraneDatabase of System-
atic Reviews, and Cochrane Central Register of Controlled
Trials from database inception through May 8, 2020. Ob-
servational studies examining H1N1 vaccine uptake by
race/ethnicity, socioeconomic status, rurality, and dis-
ability status in US settings were included. Two reviewers
independently assessed study eligibility. Single-reviewer
data abstraction was confirmed by a second reviewer. We
conducted independent dual quality assessment, and col-
lective strength of evidence assessment.
RESULTS: We included 21 studies. African American/
Black, Latino, and low-socioeconomic status participants
had disproportionately lower H1N1 vaccination rates
(low- to moderate-strength evidence). However, Latinos
were more likely than Whites to intend to be vaccinated,
and African American/Blacks and participants with
lower-socioeconomic status were just as likely to intend
to be vaccinated as their White and higher-socioeconomic
status counterparts (low-strength evidence). Vaccine up-
take for other groups has been insufficiently studied. Fac-
tors potentially contributing to disparities in vaccine up-
take included barriers to vaccine access, inadequate in-
formation, and concerns about vaccine safety and effica-
cy. Studies were largely cross-sectional. Many of the stud-
ies are a decade old andwere conducted in the context of a
different pandemic. The categorization of racial and ethnic
groups was not consistent across studies and not all
groups were well-studied.
DISCUSSION: Efforts to avoid disparities in COVID-19
vaccination uptake should prioritize vaccine accessibility
and convenience in African American/Black, Latino, and
low-SES communities; engage trusted stakeholders to

share vaccine information; and address concerns about
vaccine safety and efficacy.
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BACKGROUND

The distribution of COVID-19 vaccines is a public health
campaign of unprecedented scope. Current estimates suggest
that 60–90% of the US population will need to be vaccinated
to reach herd immunity, depending on vaccine efficacy and
duration of protection.1 Troubling levels of vaccine hesitancy,
combined with longstanding disparities in vaccination rates
(e.g., seasonal influenza), pose important challenges to
COVID-19 vaccine uptake, particularly among vulnerable
populations. For example, recent surveys suggest that com-
pared to most groups, African American (AA)/Black partici-
pants are more hesitant about the COVID-19 vaccine.2, 3

Compounding this problem is that disadvantaged popula-
tions also have higher rates of COVID-19 exposure and infec-
tion,4 bear a disproportionate burden of chronic illness that
may make them more vulnerable to COVID-19,5 and often
have limited access to healthcare.6 Strategic approaches are
needed to understand and overcome barriers to vaccination
among vulnerable populations.
The last time a new vaccine was developed for a global

pandemic was during the 2009 influenza A virus subtype
H1N1 “swine flu” epidemic. Vaccination patterns observed
during the H1N1 pandemic may offer insight as the US ramps
up its COVID-19 vaccination campaign.
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The aim of this systematic review was to understand dis-
parities in H1N1 vaccine uptake by race/ethnicity, socioeco-
nomic status (SES), rural/urban residence, population density,
and disability status, and factors associated with unequal up-
take, as well as the benefits and harms of interventions de-
signed to attenuate inequities in H1N1 vaccine uptake—in an
effort to address potential disparities in COVID-19 vaccine
access and uptake.

METHODS

This study was part of a larger review commissioned by the
Veterans Health Administration (VHA) focused on health-
related inequalities in epidemics and pandemics pre-dating
COVID-19.7 It includes the subset of studies from the parent
review that focused on H1N1 vaccination. The protocol,
which follows PRISMA guidelines,8 was registered to PROS-
PERO (CRD42020187078) before study initiation.

Data Sources and Searches

We searched MEDLINE ALL, PsycINFO, Cochrane Data-
base of Systematic Reviews, and Cochrane Central Register of
Controlled Trials from inception through May 8, 2020, using
terms related to epidemics, pandemics, disasters, and health
disparities, and a supplementary search of Ovid Medline
targeting H1N1 vaccination on August 24, 2020.We reviewed
the bibliographies of relevant articles and contacted experts to
identify additional studies. Search strategies were developed
in consultation with a research librarian (Appendix Item 1).

Study Selection

Eligible studies examined H1N1 vaccine-related inequalities
by race/ethnicity, socioeconomic status (SES), disability, or
urban/rural residence in US populations. Studies were inde-
pendently screened for inclusion by two reviewers. Disagree-
ments were resolved through consensus or a third reviewer
(Appendix Table 1).

Data Extraction and Quality Assessment

We abstracted details related to sample size, setting, popula-
tion characteristics, eligibility criteria, vaccination rates, and
factors potentially contributing to vaccination inequalities.
Data were abstracted by one investigator and confirmed by a
second. Two reviewers independently assessed study risk-of-
bias with the Newcastle-Ottawa Scale (NOS) for observational
studies,9 and the Critical Appraisal Skills Programme (CASP)
Qualitative Checklist for qualitative studies.10 Disagreements
were resolved by consensus or a third reviewer.

Data Synthesis and Analysis

We qualitatively synthesized the evidence and present it in
tables. Our approach was guided by the Social Ecological

Model (SEM)—as utilized to describe H1N1 vaccine uptake
in the USA (Table 1).11

We rated the strength of evidence (SOE) for H1N1
vaccine uptake by group using an established method that
considers study limitations, directness, consistency, preci-
sion, and reporting bias to classify the SOE for each out-
come independently as high, moderate, low, or insuffi-
cient,12 as well as separate guidance for applicability of
the evidence.13

RESULTS

We reviewed 9098 titles and abstracts, and 163 full-text arti-
cles for the parent review, and identified 21 studies examining
H1N1 vaccine uptake and its associated factors. We found no
studies of interventions to mitigate H1N1 vaccine-related dis-
parities (Fig. 1). Thirteen studies were nationally representa-
tive, cross-sectional surveys11, 14–25; one was a national survey
of Veterans with spinal cord conditions (two publications)26,
27; four were regional or population-specific cross-sectional
surveys28–31; two were regional mixed-methods studies32, 33;
and one was a qualitative study performed in California.34

Table 2 contains study overviews; Appendix Table 2, detailed
characteristics; Table 3, results; and Appendix Tables 3 and 4,
ROB. Unless otherwise noted, comparators are White or
higher SES populations.

H1N1 Vaccine Uptake

We identified 11 studies (12 publications) reporting H1N1
vaccine receipt by group,11, 14–16, 18, 19, 26, 27, 30–33 and six
studies reporting differences in vaccine intentions,11, 20, 21, 23,
25, 29 one of which examined willingness to receive the vac-
cine under a US Food and Drug Administration (FDA) emer-
gency use authorization (EUA).23 Vaccination was self-
reported in all but one study.33 Ten of 11 studies of vaccine

Table 1 Social Ecological Framework for H1N1 Vaccine Uptake

Category Examples

Intrapersonal: attitudes and
beliefs

Perceived risk from illness; perceived
safety of H1N1 vaccine; trust in
government’s handling of the
pandemic; perceived presence in a
priority group; history of seasonal flu
vaccine acceptance; attitude toward
H1N1 vaccine

Interpersonal: social influence
and social network norms

Influence from friends, family, social
networks; number of friends and
family who received the H1N1
vaccine; belief that friends and
family want them to be vaccinated

Institutional: healthcare
organizations and providers

Regular healthcare provider; Amount
of information from healthcare
provider about H1N1 and vaccine

Community: collective social
dynamics

Presence of disease; perceived risk in
the community; concern about
infecting others

Policy: federal, state, local Health insurance; priority group
status for vaccination

Social Ecological Model as described by Kumar et al.11
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receipt and five of six intention studies provided unadjusted
data for at least one inter-group comparison. Studies reporting
adjusted rates controlled for a wide range of factors. As such,
SOE is based on unadjusted data (Table 4). We also report
findings adjusted for sociodemographics where available. Dif-
ferences by race/ethnicity were examined in 11 studies, by
SES in nine, and by rural/urban residence in two. We identi-
fied no studies of uptake by disability status.
Vaccination Rates. By Racial/Ethnic Group. Seven studies
provide moderate-strength evidence of lower H1N1 vacci-
nation rates in AA/Blacks.11, 14–16, 27, 31, 33 Two national
(N=55,850; N=4040)1416 and one regional study
(N=1541)31 found that significantly fewer AA/Blacks re-
ported receiving the H1N1 vaccine. In two other national
studies (N=2079; N=2355),11, 15 lower vaccine uptake was
reported by AA/Blacks but the differences were not signif-
icant. A study of Veterans with spinal cord conditions
reported no differences by race/ethnicity.27 A final study,
by Plough et al.33 compared the racial and ethnic break-
down of the population vaccinated at free vaccination sites
in Los Angeles (LA) County to estimates of each group’s

total county population. AA/Black residents were half as
likely to receive the H1N1 vaccine despite targeted out-
reach. However, vaccinations at free sites accounted for
only 20% of the vaccinations in LA County during the
study period, leaving a high degree of uncertainty.
One additional study reported data adjusted for

sociodemographic factors and found non-significantly lower
vaccination rates among AA/Black respondents.19

Eight studies provide low-strength evidence of lower H1N1
vaccination rates among Latinos.11, 14–16, 18, 27, 31, 33 Two
nationally representative studies (N=55,850; N=11,834) and
one in LA county31 found lower vaccination rates for Latinos.
Three nationally representative studies (N=2079; N=2355;
N=4040)11, 15, 16 and one study of Veterans with spinal cord
conditions (N=3384)27 found no difference in vaccine uptake
by Latino ethnicity; however, the directions of effects were
largely consistent with lower rates. Plough et al.’s free vacci-
nation site study in LA County found that Latinos were more
likely to be vaccinated.33

One study found that foreign-born Latinos reported lower
vaccination rates than those born in the USA.18 It also reported

Figure 1 Literature flow diagram. Abbreviations: CCRCT, Cochrane Central Register of Controlled Trials; CDSR, Cochrane Database of
Systematic Reviews; EBM, evidence-based Medicine; SR, systematic review.
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adjusted data and found that controlling for demographics and
comorbidities accounted for the disparity for US-born Latinos.
Further adjustment for SES explained the disparity for foreign-
born Latinos.18

Three studies found similar or higher vaccination rates in
Asian, American Indian/Alaska Native (AI/AN), and/or Pacif-
ic Islander populations.15, 31, 33 These studies, however, did
not provide sufficient evidence to draw conclusions due to
inconsistency in results across the studies, imprecise effect
estimates, and limited generalizability.

By Socioeconomic Status. Four studies provide low-strength
evidence that low-SES populations were less likely to be
vaccinated.11, 14, 27, 30 One large nationally representative
study (N=55,850)14 and a small study of pregnant women in
the Midwest (N=225)30 found that significantly fewer low-
SES adults reported receiving the H1N1 vaccine. One study
found no difference in vaccine receipt by education or in-
come,11 and another found no difference by education.27

One study found that after controlling for age, gender, and
race/ethnicity, those with a high school education reported
lower vaccination rates than all other education levels.19

By Rurality. A small study (N=56) found that fewer rural than
urban participants reported being vaccinated.32 The evidence
was insufficient to draw conclusions.
A nationally representative study (N=1569) found that after

controlling for age, gender, and SES, urban and rural residents
reported similar rates of vaccination.19

Vaccine Intentions. By Racial/Ethnic Group. Three nation-
ally representative studies (N=2079; N=968; N=1000)10, 19, 20

and one regional study (N=102)29 provide low-strength evi-
dence that AA/Black participants were similar in reported
intention to be vaccinated.
One study found that after adjusting for SES, age, and

gender, AA/Black participants were more likely to intend to
be vaccinated.11

The same three nationally representative studies provide
low-strength evidence of Latinos’ greater intention to be vac-
cinated.11, 20, 21 One found a significantly greater likelihood of
intention to be vaccinated.11 The second found that more
Latinos reported the intention to be vaccinated; however, the
difference was not significant,21 and the third found no
difference.20

Two of the studies also reported adjusted results—one
accounting for demographics11 and the second accounting
for demographic factors plus SES21—and found that Latinos
remained more likely to intend to be vaccinated.

By Socioeconomic Status. The same studies provide low-
strength evidence of no difference in vaccination intentions
by SES.11, 20, 21

Two studies controlled for demographic factors and found
no difference in vaccine intentions by SES.21, 25

Willingness to Receive H1N1 Vaccine Under EUA. A
nationally representative study (N=1543) examined
willingness to accept a vaccine under FDA EUA.23

Table 2 Characteristics of Included Studies

Author, year N Study design Location Target population

Boyd, 201332 56 Mixed methods
(cross-sectional; qualitative)

Georgia state Women enrolled in WIC (rural and urban)

Burger, 201818 11,834 Cross-sectional survey National Representative (White and Latino)
Cassady, 201234 90 Qualitative focus groups California state Latino farmworkers, pregnant women, and indigenous

Mexicans with LEP
Etingen 201226/
LaVela27

3384 Cross-sectional survey National Veterans with spinal cord-related disabilities

Freimuth, 201422 1543 Cross-sectional survey National Representative
Frew, 201228 503 Cross-sectional survey Atlanta, GA Racial and ethnic minorities
Galarce, 201119 1569 Cross-sectional survey National Representative
Gargano, 201129 102 Cross-sectional survey 2 rural counties, GA Secondary school staff
Hernandez, 201930 225 Cross-sectional survey 2 large, midwestern

cities
Pregnant women

Kumar, 201211 2042 Cross-sectional survey National Representative
Lin, 201825 1569 Cross-sectional survey National Representative
Mesch, 201421 1000 Cross-sectional survey National Representative
Mesch, 201420 968 Cross-sectional survey National Representative
Plough, 201133 163,087 Mixed methods (cross-

sectional; qualitative)
LA County, CA Free public vaccination sites (distributing 20% of LA

County’s total vaccine supply)
Quinn, 200923 1543 Cross-sectional survey National Representative
Quinn, 201124 1479 Cross-sectional survey National Representative
Ramanadhan,
201517

1166 Cross-sectional survey National Representative of those who had not received the H1N1
vaccine

Redelings, 201231 1541 Cross-sectional survey LA County, CA Public health clinic patients
Santibanez, 201314 55,850 Cross-sectional survey National Representative
SteelFisher, 201515 2355 Cross-sectional survey National Representative
Uscher-Pines,
201116

Cross-sectional survey National Representative

Abbreviations: CA, California; GA, Georgia; LA, Los Angeles; LEP, limited English proficiency; WIC, Women, Infants and Children Program
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Respondents were able to select “yes,” “no,” or “undecided.”
There was no difference in willingness among AA/Black
respondents, though significantly more AA/Blacks were un-
decided. Latinos were more willing to accept the vaccine and
also more likely to be undecided. Finally, there was no differ-
ence in willingness by SES, but a greater proportion of less
educated participants were undecided.23

Factors Associated with Vaccine Uptake

Twenty-one studies examined factors associated with vacci-
nation or vaccine intentions. Some of these studies examined
whether disparities in H1N1 vaccine uptake were mediated by
a given factor by analyzing whether the association between
group status and vaccine uptake changed when that factor was
incorporated in a statistical model. Other studies examined
only whether group status was associated with the

hypothesized mediator, without examining whether the medi-
ator explained disparities in vaccine uptake. In qualitative
studies, participants discussed factors potentially contributing
to vaccine decisions.We have summarized key results by their
corresponding construct of the SEM (detailed results in Ap-
pendix Table 5).

Intrapersonal. Perceptions of H1N1 Illness and Vaccine.
Perceived susceptibility and illness severity. The largest
national survey study found that more Latinos than Whites
or AA/Blacks believed their chances of getting H1N1 were
high if they were unvaccinated, as did those with the lowest
education and income.14 Another national study found that
those who were “very concerned” that someone in their family
could get H1N1 were more likely to be vaccinated than those
who were less concerned, and concern was higher for all
minority groups.15 A small regional study found that among

Table 4 Strength of the Evidence for Studies of H1N1 Vaccination or Vaccine Intentions

Population of
interest

Comparator
population

# of
studies

Vaccine
uptake
likelihood

Strength of
evidence

SOE justification Notes

Vaccination
AA/Black White 7 Less likely Moderate — Most studies (including the large,

good-quality studies), found signifi-
cantly lower uptake; all general
population studies found the same
direction of effect

Latino 8 Less likely Low Inconsistency Studies with non-significant differ-
ences largely found lower vaccination
rates; the 2 largest, good-quality
studies found that Latinos were sig-
nificantly less likely

Asian 2 Unclear Insufficient Inconsistency,
imprecision,
indirectness

—

AI/AN 2 Unclear Insufficient Indirectness —
Pacific Islander 1 Unclear Insufficient Indirectness —
Asian/Pacific

Islander
1 Unclear Insufficient Indirectness,

imprecision
—

Lower SES
(education and/or
income)

Higher SES 4 Less likely Low Inconsistency —

Rural Urban 1 Unclear Insufficient Single, small study
with multiple
limitations

—

With disabilities Without
disabilities

0 No evidence — — —

Vaccine intentions
AA/Black White 4 No

difference
Low Imprecision —

Latino 3 More likely Low Inconsistency —
Lower SES

(education and/or
income)

Higher SES 3 No
difference

Low Unclear precision —

Rural Urban 0 No evidence — — —
With

Disabilities
Without
disabilities

0 No evidence — — —

Willingness to take H1N1 vaccine under FDA EUA
AA/Black White 1 Unclear Insufficient Unclear

consistency—one
study

—

Latino 1 Unclear Insufficient Unclear
consistency—one
study

—

Lower SES
(education and/or
income)

Higher SES 1 Unclear Insufficient Unclear
consistency—one
study

—

Abbreviations: AA, African American; AI, American Indian; AN, Alaska Native; EUA, Emergency Use Authorization; FDA, Food & Drug
Administration; SES, socioeconomic status
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rural participants, fear of getting H1N1 was associated with
increased vaccine intentions, but perceived severity of H1N1
was not.29 In two qualitative studies, perceptions of risk from
H1N1 (severity and susceptibility) among vulnerable partici-
pants were generally low.32, 34

Perceived effectiveness and safety of the vaccine. In the
largest national survey study, belief in vaccine effectiveness
was associated with uptake, and AA/Black and low-SES par-
ticipants were less likely to believe the vaccine was effective in
preventing H1N1.14 Multiple studies noted concerns over the
novelty of the vaccine and whether it had been adequately
tested. The same large study found more vaccine safety con-
cerns among Latino participants, followed by AA/Blacks; how-
ever, fear of getting sick from the vaccine did not influence
vaccine uptake.14 Another national survey found that belief in
H1N1 vaccine safety was highly predictive of vaccination, and
low-SES and urban participants were less likely to believe the
vaccine was safe.19 In another, safety beliefs were associated
with vaccination, and AA/Black participants were less likely to
believe the vaccine was safe.15 Two more studies, both in LA,
found that AA/Black participants were more concerned about
safety and side effects of the H1N1 vaccine than other racial/
ethnic groups.31, 33 One national study found no racial/ethnic
differences in perceptions of vaccine safety, but in all groups the
proportion who believed it was safe was less than 45%.16 Fears
about vaccine novelty and safety were also highlighted in
qualitative studies.32, 34

Government and Provider Trust. A survey of racial and
ethnic minority adults in Atlanta, GA, found that higher trust
in the US government and greater disagreement with vaccine
conspiracy beliefs were associated with intention to receive
the H1N1 vaccine.28 In a national study, government trust was
not associated with vaccine uptake for AA/Black or Latino
participants, but a positive relationship existed for Whites.22

Another found higher trust in government for AA/Black and
Latino participants.23 Qualitative studies noted vaccine hesi-
tancy related to mistrust for some AA/Blacks and Latinos in
the studied communities.33, 34

Trust in healthcare providers was not examined for its
association with H1N1 vaccine uptake, but one study in LA
found that AA/Blacks were less likely to report that they
trusted providers when they recommend vaccines.31

Interpersonal. Influence from friends, family, and social
networks was examined in three studies.28–30 A study of
pregnant women in the Midwest found that while lower
education predicted lower vaccination rates, the relationship
was explained by a lower proportion of social network
connections who were college-educated H1N1 vaccine sup-
porters.30 One study examined normative approval (the belief
that one’s friends, family, and healthcare providers would
approve of their being vaccinated) among minorities, and

found no association with H1N1 vaccine uptake.28 Among
rural residents, after controlling for other factors, talking with
friends about H1N1 was not a significant predictor of
vaccination.29

Institutional. H1N1 Information or Recommendation from
Provider. AA/Black and Latino participants in a national
survey reported receiving provider recommendations to be
vaccinated at similar rates, but it was not clear whether
recommendations led to uptake.15 The same study found that
after controlling for sociodemographics, healthcare access,
and attitude-related variables, AA/Black, Latino, and AI/AN
participants were more likely to have asked their healthcare
provider about how to protect themselves from H1N1.15

Among Veterans with spinal cord conditions, those with ade-
quate and accurate information about H1N1 were more likely
to be vaccinated, and AA/Black, Latino, and less educated
participants were more likely to report not receiving sufficient
information.26 Finally, a qualitative study found that partici-
pants were motivated to be vaccinated by provider recommen-
dations, but many hesitated to bring up vaccination themselves
without provider prompting.32

Community. The study in Atlanta examined the relationship
between community factors and intention to vaccinate.
Among racial/ethnic minorities, perceived salience of H1N1
to one’s community was associated with greater vaccine up-
take.28 In a small regional study, rural residents were less
concerned that the virus was widely circulating in their
communities.32

Policy. Health Insurance and Access. Four studies examined
the association between health insurance coverage and H1N1
vaccine uptake.11, 15, 16, 18 Health insurance coverage was
associated with greater vaccine uptake in two studies, and
minority and low-SES groups in those studies were less likely
to have insurance coverage.15, 18 In one of these studies, the
health insurance status of foreign-born Latino respondents was
a significant predictor of H1N1 vaccine receipt.18 Among all
Latinos, those of lower SES were less likely to be vaccinated
even after controlling for sociodemographics and insurance
status.18 Another study found that AA/Black participants
remained less likely to be vaccinated after controlling for
sociodemographic factors and insurance status.16 However, a
different national study did not find racial/ethnic differences in
H1N1 vaccine uptake by insurance coverage, nor an associa-
tion between insurance and vaccination.11

Priority Status. In a qualitative study, several pregnant women
(an H1N1 vaccine priority group) were included, and many
who were vaccinated had done so at the behest of their
providers. However, those with concerns about vaccine
safety refused.34

1742



Ayers et al.: Disparities in H1N1 Vaccination RatesJGIM

Vaccine Access. In one study, workplace vaccination was
lower for Latinos,16 and in another, more AA/Black, Latino,
and low-SES participants reported being unable to obtain a
vaccine.19 Barriers identified in qualitative studies included
work-related factors (e.g., inability to take time off due to
inflexible scheduling, or potential loss of income or job), lack
of vaccine availability, cost concerns, and inconvenient vac-
cination locations/settings.32, 34

Interventions to Reduce Disparities in H1N1
Vaccine Uptake

We found no studies of interventions addressing H1N1
vaccine-related disparities.

DISCUSSION

We identified 21 studies examining inequalities in H1N1
vaccine uptake during the 2009–2010 flu season in the USA.
Studies were largely cross-sectional; the majority were well
conducted and adequately reported. The qualitative studies
clearly reported methodology and findings. We identified no
studies of interventions targeting disparities in H1N1 vaccine
uptake. Low- to moderate-strength evidence indicated that
vaccine uptake was lower in AA/Black, Latino, and low-
SES populations. Evidence was insufficient to draw conclu-
sions about disparities in vaccine uptake for Asian, AI/AN,
and Pacific Islander populations or by rural/urban residency
status, and there was no evidence for those with disabilities.
Findings about intention to be vaccinated differed from those
examining vaccine receipt. We found low-strength evidence
that AA/Black populations were similar and that Latinos were
more likely to intend to be vaccinated. There was no difference
in intention by SES. There was no evidence for populations by
rural/urban residency status or thosewith disabilities. Intention
to be vaccinated under EUA did not differ by race/ethnicity or
SES, but a greater share of these populations were undecided,
albeit the evidence was insufficient.
These findings of similar or greater intentions to be vacci-

nated among minorities and low-SES groups suggest that
lower H1N1 vaccination rates were related more to vaccine
access than hesitancy. Studies in our review found that AA/
Black, Latino, and low-SES adults had lower rates of insur-
ance coverage, and insurance coverage was associated with
vaccine uptake. Insurance coverage may have provided finan-
cial access to vaccines, or it may even have facilitated uptake
of free vaccines through increased healthcare connectedness.36

Other factors potentially affecting vaccine access included
location and ability to take time off work. Indeed, exposure-
related factors likely help account for marked racial/ethnic
COVID-19-related health disparities.4 Those who have the
least work flexibility, such as frontline workers, also face the
greatest exposure to COVID-19, highlighting the imperative
to overcome these hurdles to vaccination.

Studies of H1N1 perceptions indicated that AA/Black, La-
tino, and low-SES populations generally had more concerns
about contracting H1N1 and also more concerns about vaccine
efficacy and safety. While these concerns did not translate into
differences in intention to be vaccinated, there was some
evidence that minorities and low-SES groups felt less ade-
quately informed and were more likely to be undecided about
a vaccine approved under EUA. Given that the vaccines for
COVID-19 are also currently under EUA, this study is espe-
cially salient today and suggests that, although recent data
indicate that many at-risk populations are unsure about the
COVID-19 vaccine,37 efforts to help ease uncertainty are
worthwhile and have the potential to increase equity.
The H1N1 pandemic happened over a decade ago, and

COVID-19 is a very different pandemic. SARS-CoV-2 is
more infectious and more widespread than H1N1 and has
been much more widely disruptive to our daily lives, poten-
tially limiting the applicability of our review to the present.
The COVID-19 vaccines were developed rapidly (under an
operation called “Warp Speed”), and some use novel mecha-
nisms (e.g. , mRNA). There are, however, many
similarities—including the fact that both H1N1 and COVID
are global pandemics that have disproportionately affected
minority communities—that we believe allow lessons to be
drawn from the H1N1 experience. In Text box 1, we suggest
several recommendations, based on our review, that may help
mitigate disparities in COVID-19 vaccine uptake.
Text box 1 Recommendations to improve equity of

COVID-19 vaccinations

• Vaccine should be offered at no cost.
• Target vaccination outreach to communities with larger AA/Black,

Latino, and low-SES populations, particularly those with fewer
healthcare providers and other traditional vaccination locations.

- Make use of unconventional venues, including mobile and
drive-through vaccine clinics, community gathering places, churches,
schools, stadiums, etc.

- Provide vaccination in or near workplaces, particularly for frontline
workers.
• Engage trusted messengers within minority and low-SES

communities40 to provide accurate and adequate vaccine-related
information that addresses concerns about vaccine efficacy and safety.

- Concerns about the newness of the vaccine and the rapidity of its
development should be addressed.

One salient factor that may have shifted since 2009–2010 is
trust. Although trust in healthcare providers or government is
an often-cited contributor to disparities in vaccine uptake,38

we did not find evidence that either played a strong role in
H1N1 vaccine disparities. However, during the H1N1 pan-
demic, Barack Obama was president, and surveys indicated
that minority groups had high levels of trust in President
Obama and his administration.22 Since that time, misinforma-
tion about COVID-19 and vaccines on social media,39 racist
and anti-immigrant federal policies, high-profile acts of police
brutality in minority communities, and heightened awareness
of structural racism and its contribution to disparities in
COVID-19 infection and mortality, among myriad other fac-
tors, may have exacerbated minority and low-income
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communities’ already fragile trust in government and
healthcare institutions.40

There are also limitations of the evidence base. Studies were
largely cross-sectional. Racial and ethnic groups were not
consistently categorized across studies, and few or no studies
examined disparities among Asian, Pacific Islander, and AI/
AN populations, or by rurality or disability status. The strength
of evidence on H1N1 vaccine uptake was limited by impreci-
sion, indirectness, and/or inconsistency, and vaccine uptake
was measured by self-report in all but one study. No studies
examined interventions or programs to mitigate vaccination
disparities during the H1N1 pandemic. These are important
areas for future disparities research.
Overall, our evidence review indicates that AA/Black, La-

tino, and low-SES adults were less likely to receive an H1N1
vaccine despite having similar or greater intent to receive it.
Efforts to mitigate the identified causes of inequitable vaccine
uptake from that pandemic will be essential to stem the dis-
proportionate impact the COVID-19 pandemic has had on the
same communities.
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