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Minttu M. R€onn, PhD,1 Nicolas A. Menzies, PhD,1 Joshua A. Salomon, PhD2
Introduction: The study assessed the relationship between COVID-19 and influenza (flu) vaccina-
tion and voting patterns during the pandemic and the time trends between flu vaccination and vot-
ing patterns.

Methods: Flu and COVID-19 vaccination coverage were analyzed using National Immunization Sur-
veys for flu (Years 2010−2022) and COVID-19 (National Immunization Surveys Adult COVID-19
Module 2021−2022), Centers for Disease Control and Prevention surveillance of COVID-19 vaccina-
tion coverage (2021−2022) and U.S. COVID-19 Trends and Impact Survey (2021−2022). The study
described the correlations between state-level COVID-19 and flu vaccination coverage, examined indi-
vidual-level characteristics of vaccination for COVID-19 and for flu using logistic regression (COVID-
19 Trends and Impact Survey May−June 2022), and analyzed flu vaccination coverage by age (National
Immunization Surveys for flu 2010−2022) and its relationship with voting patterns.

Results: There was a strong correlation between state-level COVID-19 vaccination coverage and vot-
ing share for the Democratic candidate in the 2020 presidential elections. COVID-19 vaccination cov-
erage in June 2022 was higher than flu vaccination coverage, and it had a stronger correlation with
voting patterns (R=0.90 vs R=0.60 in COVID-19 Trends and Impact Survey). Vaccinated people were
more likely to be living in a county where the majority voted for the Democratic candidate in 2020 elec-
tions both for COVID-19 (adjusted OR=1.77, 95% CI=1.71, 1.84) and for flu (adjusted OR=1.27, 95%
CI=1.23, 1.31). There is a longstanding correlation between voting patterns and flu vaccination cover-
age, which varies by age, with the strongest correlation in the youngest ages.

Conclusions: There are existing prepandemic patterns between vaccination coverage and voting
patterns. The findings align with research that has identified an association between adverse health
outcomes and the political environment in the U.S.
Am J Prev Med 2023;000(000):1−9. © 2023 American Journal of Preventive Medicine. Published by Elsevier Inc.
This is an open access article under the CC BY-NC-ND license
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P oliticization of attitudes toward coronavirus dis-
ease 2019 (COVID-19) vaccination is suggested
to have contributed to geographic heterogene-

ities in vaccination coverage in the U.S.1 The national
strategy emphasizes vaccines as the main tool in their
COVID-19 response.2 Jurisdictions with higher support
for the Democratic candidate in the last presidential
election have achieved higher COVID-19 vaccination
coverage.3 Voting patterns have also been associated
with differences in mobility and attitudes toward
mitigation measures during the pandemic.4−6 In the
winter of 2022, the U.S. has been affected by surges of
influenza (flu), COVID-19, and respiratory syncytial
s.org/licenses/by-nc-nd/4.0/).
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virus.7 Understanding the heterogeneous coverage of
vaccines available for flu and COVID-19 can aid the
efforts to mitigate respiratory diseases.
The observed relationship between voting patterns and

COVID-19 vaccination coverage may reproduce prepan-
demic associations seen for other vaccines: states where
the Democratic candidate received the majority vote in
the 2012 presidential election had a higher average vacci-
nation coverage than states where the Republican candi-
date received the majority, for human papillomavirus
vaccine (63.4% vs 56.0% for first dose in girls), meningo-
coccal conjugate vaccine (90.1% vs 84.8%), and tetanus
vaccine (79.3% vs 72.8%).8 During the H1N1 flu pan-
demic, acceptability of the H1N1 vaccine and attitudes
toward mass vaccination resulted in divisive discourse;
party politics and media were seen to influence opinions.9

The cross-sectional nature of earlier studies on vacci-
nation coverage and voting patterns is a limitation, and
longer time trends remain underexplored. This study
aimed to answer 3 research questions: how has the rela-
tionship between COVID-19 vaccination and voting
patterns changed by month during the pandemic, what
characteristics are associated with having received
COVID-19 vaccination and flu vaccination, and what do
time trends in flu vaccination and voting patterns reveal
about longer-term associations between vaccination cov-
erage and voting patterns? The study can contribute to
identifying emergent versus existing phenomena that
contribute to low vaccination coverage in the U.S.
METHODS

Study Sample
The U.S. Surgeon General recommended annual influenza vacci-
nation for at-risk people in 1960.10 Annual flu vaccine is currently
recommended by the Centers for Disease Control and Prevention
(CDC) for all people aged ≥6 months.11 The following 2 data
sources were used to examine flu vaccination coverage:

1. CDC data source compiles estimate from National Immuniza-
tion Surveys (NIS) and Behavioral Risk Factor Surveillance
System (BRFSS), nationally representative telephone-based
interviews. Data are available for people aged ≥6 months
(Years 2010−2022 included).12

2. The U.S. COVID-19 Trends and Impact Survey (CTIS), an
online survey, implemented by the Delphi Group at Carnegie
Mellon University; using the Facebook active user base of peo-
ple aged ≥18 years (2020−2021 and 2021−2022 flu seasons
included).13

COVID-19 vaccination started in December 2020, and vaccina-
tion is now recommended for all people aged ≥6 months.14 The
following 3 data sources of COVID-19 vaccination coverage were
used (Years 2021−2022 included):
1. NIS Adult COVID-19 Module (NIS-ACM) estimates of
COVID-19 vaccination coverage. Public data are available for
people aged ≥18 years.15

2. CTIS self-reported COVID-19 vaccination coverage, among
people aged ≥18 years.16

3. CDC administrative data on COVID-19 vaccination at the
state level using the percentage of the total population (all
ages) with at least 1 dose on the basis of the jurisdiction where
the recipient lives.13

Presidential election vote share data at the state and county lev-
els were obtained from the MIT Data Lab.17 Rural�urban classifi-
cation for counties was obtained from National Center for Health
Statistics 2013 Urban-Rural Classification Scheme for Counties.18

The data are publicly available, except for CTIS microdata: Sum-
mary of vaccination data in Appendix Table 1, (available online).
Analytic codes for analyses using publicly available data are avail-
able.19 Analyses were done in R.

Measures
COVID-19 vaccination coverage was defined as having received at
least 1 dose of COVID-19 vaccine, the most inclusive definition of
achieved vaccination coverage. For COVID-19 vaccination, cover-
age measures were calculated by month and for flu by flu season.
In CTIS data, the cross-tabulation between flu and COVID-19
vaccination status was evaluated with the following categories: not
vaccinated for COVID-19 nor for flu (none), only received flu
vaccine (only flu), only received COVID-19 vaccine (only
COVID-19), or vaccinated against both COVID-19 and flu (both
vaccinations). Weighted estimates, adjusting for sampling and
nonresponse in CTIS, are presented. Vote share was defined as the
percentage of votes for the main Democratic candidate over the
total votes given in that geographic area. Vote share reflects the
average preference of adults eligible to vote in a given geographic
area.

Statistical Analysis
Correlation measures presented represent Pearson correlation
coefficient. Fixed-effects logistic regression analyses were per-
formed on CTIS data to examine the individual-level factors asso-
ciated with vaccination status for COVID-19 (at least 1 dose, by
the survey date) and for flu (flu season 2021−2022). The models
were run independently with the same explanatory variables:
demographic variables expected to be associated with vaccination
coverage (age, gender, race/ethnicity) and socioeconomic corre-
lates with vaccination and healthcare access (level of education,
financial worry, employment status).20 For voting patterns in the
2020 Presidential election at the county level, counties were cate-
gorized as ≤50% and >50% of total votes in a county given to the
Democratic candidate, respectively. Rural�urban county classifi-
cation (6 levels) was also included. The models were additionally
adjusted for the state of the respondent. Analysis was restricted to
responses in the CTIS survey May−June 2022, and responses
from Alaska were excluded given the differences between voting
districts and boroughs. R survey package was used to account for
the survey design.21

Flu trends over the years were analyzed using NIS/BRFSS data.
State-level trends were analyzed using Pearson correlation coeffi-
cient to compare the correlation between vote share and
www.ajpmonline.org
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vaccination coverage by year and age. Flu vaccination coverage
was predicted for 2020−2022 using data from the previous flu sea-
sons. This was done to examine whether the relationships between
vaccination coverage and vote share differed for the flu seasons
during the pandemic. The linear model had state-level flu vaccina-
tion coverage as the outcome, random intercept by age�state
dummy variable, and other variables were included as fixed
effects: flu season as a centered year variable, presidential vote
share of the previous presidential election, and state and age as
categorical variables. Washington DC was excluded as an outlier
given its >90% vote share for the Democratic candidate. The
model was used to predict the expected vaccination coverage for
flu seasons 2020−2021 and 2021−2022 using the 2020 presiden-
tial vote share.
RESULTS

COVID-19 vaccination coverage showed a strong corre-
lation with state-level 2020 vote share in CDC surveil-
lance, NIS-ACM, and CTIS (Appendix Figure 1,
available online). Between May 2021 and June 2022, the
relationship remained relatively stable in NIS-ACM and
CDC surveillance (Pearson correlation coefficient
ranged between 0.76 and 0.88) and in CTIS (range=0.89
−0.92). The observed relationship between vaccination
coverage and vote share implied an average of 8.6%,
5.8%, and 4.7% percentage point change in vaccination
coverage for every 10% percentage point change in
Democratic vote share in June 2022 on the basis of data
from CDC surveillance, NIS-ACM, and CTIS surveys,
respectively. The relationship between increase in vacci-
nation coverage and vote share was more variable over
time. In CDC surveillance, the largest monthly increases
in COVID-19 vaccination coverage took place between
February and May 2021, and the coverage increased
more in states with higher vote share for the Democratic
candidate until June 2021 (Appendix Figures 1B and
Figure 2, available online). From July to September
2021, the coverage increased more in states with lower
vote share for the Democratic candidate. Between Octo-
ber 2021 and February 2022, larger increases in coverage
were in states with higher vote share for the Democratic
candidate in all months except in January 2022. All
states offered COVID-19 vaccination to all adults by
April 19, 2021.22 On October 29, 2021, Food and
Drug Administration authorized emergency use of the
Pfizer/BioNTech COVID-19 Vaccine for children aged
5−11 years.23

COVID-19 vaccination coverage was compared with
flu vaccination coverage among responses in CTIS in
June 2022 (Figure 1A). COVID-19 vaccination coverage
was higher in all states, and the correlation with the
2020 vote share was stronger for COVID-19 than for flu
(R=0.90 vs R=0.60). For flu vaccination, there was an
& 2023
average 3.1% percentage point change in coverage for
every 10% percentage point change in Democratic vote
share. Most people who were vaccinated had received
both COVID-19 and flu vaccines, and the proportion of
people with both vaccines was higher than expected if
uptake of the 2 vaccines was independent (Appendix
Figure 3, available online). Reporting not having
received either of the vaccines was negatively correlated
with the 2020 Democratic vote share (Figure 1B), and in
the states with the lowest vote share for the Democratic
candidate, over 20% of respondents reported not having
received either vaccine. There was a small reduction in
flu vaccination coverage from 2020−2021 to 2021−2022
flu season in CTIS data but less so in NIS/BRFSS data
(Figure 1C and D). In CTIS, the reduction in flu vaccina-
tion coverage was larger in states with the lowest vote
share for the Democratic candidate but not in NIS/
BRFSS (Appendix Figure 4, available online).
In the analysis of CTIS responses for May−June 2022,

increased age was associated with both COVID-19 and
flu vaccination (Table 1). Men were less likely than
women to be vaccinated for COVID-19 and for flu:
adjusted OR (AOR) of 0.57 (95% CI=0.56, 0.59) and
AOR of 0.71 (95% CI=0.69, 0.72), respectively. People
who reported being very worried about their household
finances were less likely to be vaccinated for COVID-19
and flu (AOR=0.69, 95% CI=0.67, 0.72 and AOR=0.71,
95% CI=0.69, 0.73) than those reporting some or no
worry over household finances. Similarly, people who
had not completed high school were less likely to be vac-
cinated for COVID-19 and flu (AOR=0.58, 95%
CI=0.56, 0.60 and AOR=0.62, 95% CI=0.60, 0.64) than
those with high school or higher educational attainment.
Employment status in the past 4 weeks was not associ-
ated with COVID-19 vaccination status and only weakly
for flu vaccination.
Among CTIS responses, COVID-19 and flu vaccina-

tion patterns differed by race/ethnicity. COVID-19
vaccination was lower among those reporting multiple
races or other race/ethnicity (AOR=0.47, 95% CI=0.45,
0.50) and among American Indian or Alaska Native
(AOR=0.76, 95% CI=0.67, 0.86) respondents than
among non-Hispanic White respondents. Hispanic,
non-Hispanic Black and non-Hispanic Asian respond-
ents had a higher AOR for being vaccinated against
COVID-19 than non-Hispanic White respondents. Flu
vaccination was lower in all other race/ethnicity cate-
gories except for non-Hispanic Asian respondents
than in non-Hispanic White respondents (AOR=1.26,
95% CI=1.18, 1.34).
People living in less urban counties were less

likely to be vaccinated than people living in more
urban counties. People living in a noncore (rural)



Figure 1. Vaccination coverage for flu and COVID-19, stratified by state and state’s vote share for the Democratic candidate in the
2020 presidential election. (A) Flu and COVID-19 vaccination coverage. (B) Vaccination status. (C) Flu vaccination coverage by flu
season. (D) Flu vaccination coverage by flu season. CTIS data for June 2022 are shown in panels A and B, and CTIS and NIS/BRFSS
data by flu seasons (2020−2021, 2021−2022) are shown in panels C and D, respectively. Washington DC was excluded from the
figure.
Vaccination status defined as 4 discreet states: persons who reported receiving neither flu nor COVID-19 vaccine, only received flu vaccine, only
received COVID-19 vaccine, and those who received both vaccines.
DC, District of Columbia.
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county were half as likely to be vaccinated for
COVID-19 as people living in large central metro-
politan counties (AOR=0.48, 95% CI=0.45, 0.51),
whereas for flu, the association was somewhat
weaker (AOR=0.67, 95% CI=0.64, 0.70). Living in a
county where the majority voted for the Democratic
candidate in 2020 elections was more strongly asso-
ciated with having been vaccinated against COVID-
19 (AOR=1.77, 95% CI=1.71, 1.84) than against flu
(AOR=1.27, 95% CI=1.24, 1.31) than living in a
county where fewer than 50% of people voted for
the Democratic candidate.
When examining longer time trends for flu, the

correlations between flu vaccination coverage and
voting patterns differed by age (Figure 2). People
aged 50−64 and ≥65 years had the highest flu vacci-
nation coverage and the weakest correlation with
state-level vote share (R≤0.2 before 2018−2019 and
R≥0.2 for 2019−2020 and 2020−2021). There was a
stronger correlation between voting patterns (of vot-
ing-aged individuals) and flu vaccination coverage for
younger age groups, with a correlation coefficient of
approximately 0.5 among age groups ≤17 years. In
the 2010−2011 flu season, the strongest correlation
coefficient was among children aged 5−12 years
(R=0.54), and this remained similar in 2020−2021
and 2021−2022 (R=0.50 and R=0.62). Since the
2017−2018 flu season, there has been an increase in
flu vaccination coverage in the adult population, and
this increase in coverage has been more pronounced
in states with higher vote share for the Democratic
candidate (Appendix Figure 5, available online). Dur-
ing the 2020−2021 and 2021−2022 flu seasons, the
observed and predicted vaccination coverage were
similar in their correlation with vote share (Figure 3).
For people aged ≥18 years, the observed correlation
www.ajpmonline.org



Table 1. AOR and 95% CIs From Logistic Regression Models

Variable COVID-19 Flu
AOR 95% CI AOR 95% CI

Sample size 386,846 388,193

Race/ethnicity

White NH 1.00 1.00

Hispanic 1.34 1.28−1.41 0.83 0.80−0.86
Black NH 1.21 1.14−1.29 0.69 0.66−0.71
NH multiple/other 0.47 0.45−0.50 0.62 0.60−0.65
NH Asian/NH NHPI 4.09 3.53−4.75 1.26 1.18−1.34
NH AI/AN 0.76 0.67−0.86 0.73 0.67−0.81

Age group (years)

18−24 1.00 1.00

25−34 1.05 0.98−1.12 1.14 1.08−1.21
35−44 1.26 1.18−1.35 1.44 1.36−1.52
45−54 1.55 1.45−1.65 1.66 1.57−1.75
55−64 2.20 2.06−2.35 2.41 2.28−2.55
65−74 3.82 3.56−4.10 4.27 4.03−4.52
75+ 5.43 5.00−5.89 5.59 5.25−5.95

Sex

Female 1.00 1.00

Male 0.57 0.56−0.59 0.71 0.69−0.72
Very worried about finances for next montha

No 1.00 1.00

Yes 0.69 0.67−0.72 0.71 0.69−0.73
Educationb

HS or more 1.00 1.00

Less than HS 0.58 0.56−0.60 0.62 0.60−0.64
In paid employment in the past 4 weeksc

Yes 1.00 1.00

No 0.99 0.96−1.02 1.09 1.06−1.11
Aggregate 2020 vote share at county leveld

≤50% for the Democratic Party candidate 1.00 1.00

>50% for Democratic Party candidate 1.77 1.71−1.84 1.27 1.24−1.31
Urban�rural classification for countiese

Large central metropolitan 1.00 1.00

Large fringe metropolitan 0.83 0.79−0.87 0.95 0.92−0.98
Medium metropolitan 0.80 0.76−0.84 0.95 0.92−0.98
Small metropolitan 0.67 0.64−0.71 0.87 0.84−0.90
Micropolitan 0.59 0.55−0.62 0.76 0.73−0.80
Noncore 0.48 0.45−0.51 0.67 0.64−0.70

Note: Outcome is vaccination status for COVID-19 or flu. Data of responses in Wave 13, during May−June 2022 in CTIS, are presented. The models
were additionally adjusted for the state of the respondent; the estimates for states are presented in Appendix Table 2 (available online).
aSurvey question: How worried are you about your household’s finances for the next month? Categorized as very worried (yes), somewhat worried,
not too worried, or not worried at all (no).
bSurvey question: What is the highest degree or level of school you have completed? Categorized as less than HS (yes), HS graduate or equivalent,
and higher with multiple categories (no).
cSurvey question: In the past 4 weeks, did you do any kind of work for pay? Yes or No.
d2020 Presidential election vote-share average at the county level representing living in a Democratic (>50% vote share for Democrats) or Republi-
can (£50% vote share for Democrats) voting county.
eLarge central metropolitan counties are part of a metropolitan area with at least 1 million population (inner cities), large fringe metropolitan coun-
ties are suburban areas of large central metropolitan, medium metropolitan counties are part of metropolitan areas that contain at least 250,000
residents, small metropolitan counties are part of metropolitan areas that contain <250,000 residents, noncore areas are rural.
AI/AN, American Indian or Alaska Native; AOR, adjusted OR; CTIS, COVID-19 Trends and Impact Survey; HS, high school; NH, Non-Hispanic; NHPI,
Native Hawaiian or Pacific Islander.
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Figure 2. State-level correlation between 2020 vote share for the Democratic Party candidate in 2020 presidential elections (x-
axis, in percentage) and flu vaccine coverage (y-axis, in percentage) by age (rows) and by flu season (columns). Washington DC was
excluded from the figure.
DC, District of Columbia.
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between vaccination coverage and vote share was
higher than the predicted correlation, with R=0.23
−0.32 in the predicted estimates compared with
R=0.43−0.49 and R=0.49−0.53 in the observed esti-
mates in 2020−2021 and 2021−2022, respectively.
DISCUSSION

States with higher vote share for the Democratic candi-
date in the last Presidential election saw larger monthly
increases in vaccination coverage for COVID-19, most
prominently in the early phases of the COVID-19 vaccine
roll out in early 2021 but also later when vaccination
eligibility expanded to younger age groups. When com-
paring state-level COVID-19 vaccination with flu vaccina-
tion, state-level COVID-19 vaccination coverage had
approximately 50% higher correlation coefficient with the
vote share than flu vaccination coverage. In June 2022,
states with the lowest proportion of votes for the Demo-
cratic candidate had gaps in vaccination coverage, and
this was apparent for both flu and COVID-19, and a
high proportion of people reported not having received
either of the vaccines. Voting patterns and flu vaccination
coverage have been correlated since 2010 to an extent
that has varied across age groups, with the strongest
correlation in the youngest age groups. In individual-level
data analysis, living in a county with a majority vote share
for the Democratic candidate remained more strongly
associated with being vaccinated against COVID-19 than
being vaccinated against flu when adjusting for individ-
ual-level demographic, socioeconomic variables, and
urbanicity of the county of the respondent.
This study identified a decreasing adjusted odds of vacci-

nation for both COVID-19 and for flu in less urban coun-
ties, which is similar to findings for COVID-19 vaccination
coverage by rural�urban scale.24 Also observed was a lower
adjusted odds of vaccination for COVID-19 among the
combined category of American Indian or Alaska Native
people than among non-Hispanic White people, whereas
higher vaccination coverage has been reported in tribal
communities.25 Nationally, the reporting of COVID-19 vac-
cination coverage among American Indian or Alaska Native
people is limited,26 and broad race/ethnicity categories can
mask disparities within the category.27

In a global analysis, higher trust in the government was
identified as having less severe COVID-19 infection and
mortality outcomes at the country level.28 Higher levels of
interpersonal trust and government trust were also associ-
ated with higher COVID-19 vaccination coverage. People
in trusted leadership positions and their messages have a
key role in the acceptability of vaccines.29 Willingness to
www.ajpmonline.org



Figure 3. Predicted and observed flu vaccination coverage by age for the 2020−2021 and 2021−2022 flu seasons.
Correlation between flu vaccine coverage and vote share for the Democratic Party candidate by age is shown. Predicted values are shown in light
gray, and observed values are shown in darker gray. Washington DC was excluded from the analysis.
DC, District of Columbia.
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get vaccinated is dynamic, influenced by perceived risk,
safety, and prevailing norms.29 Mistrust and blame toward
the media and the elites with political power have been
reported by people across political affiliations with similar
anxiety expressed about growing inequality.30

The vote share used in this study is by default a proxy
measure of more distal factors. A strong correlation has
been observed between vaccine hesitancy and vote
share,31 but access has also been identified to contribute
to heterogeneity in vaccination coverage.32 Warraich et
al. found an association between adverse health out-
comes and political environment in the U.S. Higher
mortality rates persist in counties with lower vote share
for the Democratic candidate, and the gap in mortality
rates has grown during 2001−2019.33 Diverse health
outcomes, including heart disease, cancer, chronic lower
respiratory tract diseases, unintentional injuries, and sui-
cide, were contributing to the differences in county-level
mortality rates.33 Potential ways in which voting pat-
terns may be associated with differences in health out-
comes and vaccination coverage are through political
decision making, which influences health and social wel-
fare policies through federal legislature and funding, and
through decisions about healthcare legislature and budg-
eting at the state level, such as state-level expansion of
Medicaid eligibility.34 Vaccination requirements by
institution and employment also differ by state.
& 2023
Limitations
Measures of voting patterns are at ecologic level and
reflect living in a state or county with an average vote
share for either of the main party. The aggregate measure
is an imprecise estimate of complex processes. The relative
recency of the COVID-19 pandemic makes identifying
emerging trends challenging. Healthcare resources have
been more constrained since COVID-19 pandemic began,
which could impact flu vaccination programs during
active COVID-19 vaccination roll out, and obtaining mul-
tiple vaccinations may influence decision making at the
individual level in favor of COVID-19 vaccination over
the flu vaccine. During the 2020−2021 and 2021−2022 flu
seasons, this study did not observe clear signs of popula-
tion-level divergence in flu vaccination coverage in relation
to voting patterns compared with that of prepandemic flu
seasons. Self-reported vaccination status is subject to social
desirability bias. For COVID-19, self-reported and admin-
istrative vaccination coverage showed a similar correlation
regarding voting patterns. Only self-reported data were
available for flu. In a study from Spain by Jim�enez-García
et al.,35 flu vaccination coverage was higher in self-reported
data than in registry-based data among men, people with
immigrant status, younger people, and people without
comorbidities. If similar patterns of overestimation occur
in the self-reported data in this study, this could underesti-
mate the differences in vaccination coverage by gender
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and by age. Norms around vaccination acceptance could
impact the direction of social desirability bias. Further
research is needed on reporting behaviors and how they
are changing over time.
CONCLUSIONS

This study showed a prepandemic association between flu
vaccination coverage and voting patterns. During the pan-
demic, a consistent association with voting patterns was
observed across data and for both COVID-19 and flu vac-
cines. Findings of lower vaccination coverage for COVID-
19 and for flu among people who were very worried about
their finances and people who lived in rural counties sug-
gest that access is contributing to disparities observed in
vaccination coverage. For long-term management of
COVID-19 and flu, monitoring and understanding heter-
ogeneities in vaccination coverage is needed to address
gaps in the utilization of key prevention tools.
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