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Abstract

Introduction: Community engagement offers an approach to improve our understanding
of vaccine hesitancy, yet some worry that public engagement centered around controversial
and politicized topics such as COVID-19 vaccines carries a risk of increasing concerns.
Methods: Respondents who reported hesitance to vaccinate against COVID-19 in a De-
cember 2020 national panel survey were recruited to participate in three interactive and
respectful virtual community engagement meetings. A second survey in September 2021
resampled respondents to ascertain changes over time. Of the 291 respondents to both
survey waves who had been willing to participate in community meetings, 94 (32%) partic-
ipated. Multivariate linear and logistic regressions were used to assess the potential impact
of meeting participation on outcomes of interest. Results: At follow-up, participants had
nearly double the odds of vaccinating against COVID-19 (adjusted Odds Ratio: 1.88; 95%
Confidence Interval: 1.06-3.34), about one-third the odds of contracting COVID-19 disease
(aOR: 0.37; 95% CI: 0.14-0.96), and increased trust in the Centers for Disease Control and
Prevention (CDC) (adjusted Regression Coefficient: 4.16; 95% CI: 0.37-7.94), compared to
non-participants. Most participants found the meetings unbiased (89%) and trustworthy
(90%). Conclusions: The design of our community meetings to focus on learning from
and supporting the decision-maker (versus only promoting “shots in arms”) improved
health outcomes and increased trust. Similar meetings could improve how public health
engages communities.

Keywords: COVID-19; survey; public health; community engagement; vaccine hesitancy

1. Introduction

In December 2020, the first COVID-19 vaccines were authorized in the United
States [1,2]. Vaccine uptake was initially limited by supply, and rates of COVID-19 cases
and deaths peaked during the winter of 2021. As spring arrived, vaccine supply caught
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up with demand, and COVID-19 cases and deaths dropped precipitously as vaccine cov-
erage increased [3]. However, vaccine uptake stalled in the summer of 2021 at about
three-quarters of U.S. adults [4]. As the virus mutated to become more contagious, cases
and deaths surged again, especially among the unvaccinated [5].

Surveys identified public concerns about the COVID-19 vaccine, including speed
of development and authorization, their safety and effectiveness, and their reliance on
new technology (e.g., mRNA vaccines) [4,6]. Surveys also detected significant declines in
public trust in the Centers for Disease Control and Prevention (CDC) during the pandemic
and demonstrated a strong association between trust in CDC and vaccine confidence and
uptake [7-9]. While useful, surveys also have substantial limitations. Surveys can measure
knowledge, attitudes, and behaviors, look for associations and monitor changes over time.
Yet, surveys generally cannot determine why certain knowledge, attitudes, and behaviors
exist, change, or interact.

The CDC defines community engagement as “the process of working collaboratively
with groups of people who are affiliated by geographic proximity, special interests, or
similar situations with respect to issues affecting their well-being” [10]. Community en-
gagement offers an approach to gaining a deeper understanding of factors associated with
vaccine hesitancy by exploring them qualitatively in a trusted group setting [11]. However,
some worry that public engagement centered around controversial and politicized topics
such as COVID-19 vaccines carries a risk of backfiring and actually increasing concerns
among some participants, despite mixed results in the literature on the topic [12].

Herein we describe findings from two surveys conducted before and after a series
of community meetings among vaccine-hesitant persons which aimed to help public
health departments better understand prevalent vaccine concerns and factors in vaccine
decision-making so they could share relevant information and reduce barriers to COVID-19
vaccination [13,14]. Through these meetings, we also strove to understand how and
why public perspectives on COVID-19 vaccines evolved over time. While our goal was
not to persuade participants to vaccinate, we did respond to questions about vaccine
recommendations, science, and research. We now return to the data to explore whether
these meetings impacted participants” COVID-19-related attitudes and behaviors.

2. Materials and Methods
2.1. Survey Administration

We conducted an initial national panel survey in December 2020 (just prior to autho-
rization of COVID-19 vaccines) to measure COVID-19 vaccine-related intentions, attitudes,
values, and trust among 2525 U.S. adults [6]. A second national panel survey was conducted
in September 2021 [4] both among a new sample of 2546 U.S. adults as well as a resample
of 826 respondents to the initial December 2020 survey who had been hesitant to receive
a COVID-19 vaccine once available. This resample included both meeting participants
and others who were eligible to participate but did not (for comparison purposes). Both
national panel surveys were administered in English and Spanish by Ipsos, a global leader
in market research, using their KnowledgePanel [15], a probability-based web panel that
provides a sample of adults (18+ years of age) representative of the U.S. population. Both
surveys oversampled Black and Hispanic Americans by 50% to provide statistical power
for racial /ethnic comparisons.

2.2. Survey Content

The content of the surveys was based on two frameworks: the Health Belief Model [16],
which predicts health behaviors based on perceptions of susceptibility, severity, benefits,
and barriers; and the Social Ecological Model [17], which examines how health behavior is
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influenced by both personal and social/environmental factors. The first survey measured
intention to vaccinate against COVID-19, the second measured COVID-19 vaccination
status. Both measured cumulative COVID-19 disease prevalence (ever having COVID-19
disease), perceived COVID-19 disease susceptibility and severity, specific concerns about
COVID-19 vaccines, and the importance of COVID-19 vaccines in preventing infection
and disease and controlling the pandemic. Both surveys measured trust in the CDC and
local and state health departments (HDs) using two 14-question construct scales (Table S1)
with response options following a 4-point Likert scale (strongly agree, agree, disagree,
strongly disagree) based on the validated Trust in Public Health Authorities scale [18]. The
second survey assessed perceptions of community meetings among participants. Standard
sociodemographic characteristics were available for all panel members.

2.3. Meeting Recruitment

Potential community meeting participants were identified from the December 2020
national panel survey [6]. To be eligible to participate in community meetings, survey
respondents had to report both hesitancy to vaccinate against COVID-19 and willingness
to participate in the meetings. About half of the survey respondents reported intending to
definitely or probably receive a COVID-19 vaccine as soon as possible (e.g., once vaccines
were readily available to them). The other half reported intending either to probably
vaccinate eventually (but not immediately upon availability), probably not vaccinate, or
definitely not vaccinate (many citing concerns regarding the speed of development and
authorization of COVID-19 vaccines, their safety and effectiveness, and their reliance on
new technology); these respondents were considered vaccine-hesitant. About one-third
(33%) of these hesitant respondents also reported being willing to participate in community
meetings. Eligible survey respondents were randomly invited to participate until 40 from
each of the four major regions of the U.S. (Northeast, South, Midwest, and West) had
accepted. Further details on recruitment are illustrated in Figure S1.

2.4. Meeting Schedule and Structure

Recruited participants were split into two groups per region of 20 participants each.
Each regional group participated in three meetings, led by a professional facilitator. The
first wave of meetings was conducted 1-15 December 2020; the second wave was conducted
between 26 January and 15 February 2021; and the third wave was conducted 4-18 May 2021.
Subsequent sessions included participants from the previous session. Each meeting lasted
90-180 min. To avoid unnecessary COVID-19 transmission, meetings were held virtually
via Zoom (advanced version) [19].

The facilitator followed a written discussion guide. As meetings began, the facilitator
reminded participants that the meetings were not about persuading them to vaccinate but
rather to better understand factors in their decision-making. To enable a rapid response
to HDs, Wave 1 focused on participants” pandemic experience, including impacts on
themselves, their work, their families, and their communities; their perception of the
potential benefits of vaccination; their concerns about vaccination; logistical factors (e.g.,
barriers); and their vaccination intent. Waves 2 and 3 further explored concerns identified
during Wave 1; the vaccination decision-making process; sources of information about
COVID-19 vaccines; if and how experiences and perceptions had changed; and updates to
vaccination status/intent. Each session also included time for participants to ask vaccine
questions of a non-governmental academic public health epidemiologist, who strove to
answer questions in an accurate and unbiased fashion. To ensure fidelity across regions
and groups, each regional meeting followed the same wave-specific guide, was led by the
same facilitator, and included the same epidemiologist.
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During meetings, participants were polled to quantitatively assess the sentiment of
the group regarding COVID-19 vaccines (Figure S2). Results of polling questions were
displayed to participants to generate discussion and elucidate the context behind the poll
results. Extensive notes were taken during each meeting. Sessions were recorded and
reviewed to confirm accuracy of expressed themes. All comments made in the chat during
meetings were also reviewed. Issues and themes identified at each meeting were analyzed
from meeting notes, recordings, and polling results.

2.5. Data Management

For the construct scales measuring trust in CDC and HDs, composite, linear scores
were generated. Each of the 4-point Likert scale response options were given a numeric
value between 0 and 3, so that the response indicating the lowest trust had a numeric value
of 0 and the response indicating the highest trust had a numeric value of 3. The sum of
all encoded scale responses was used to create the score numerator, and the total possible
score (accounting for missing variables) was used as the score denominator, thus creating a
scale ranging from 0 to 100 (0 indicating the lowest possible trust and 100 indicating the
highest possible trust). Cronbach alpha coefficients for these scales were estimated to be
between 0.87 and 0.93, indicating strong reliability.

To facilitate straightforward analyses and interpretation, Likert scale response options
(strongly agree, agree, disagree, strongly disagree) were dichotomized to agree vs. disagree,
and other scale response options (e.g., very important, important, not very important,
not at all important) were similarly dichotomized to reflect affirmative vs. negative (e.g.,
important vs. not important).

2.6. Data Analysis

The primary outcome of interest in our analysis was COVID-19 vaccination status.
Secondary outcomes of interest were chosen from the survey items assessed among the
resample at both survey timepoints (December 2020 and September 2021) and included
COVID-19 disease status, COVID-19-related attitudes (e.g., perceived susceptibility to and
severity of COVID-19 disease, importance of COVID-19 vaccines), and trust in public health
authorities (e.g., CDC, HDs). Tertiary outcomes of interest included participant perceptions
of the meetings. Other exploratory variables included COVID-19 vaccine intentions and
sociodemographic characteristics (e.g., gender, age, education, race/ethnicity, region, metro
status, income, employment status, household size, political affiliation, physical health).

First, sociodemographic characteristics and COVID-19 vaccine intentions at baseline
(i.e., as reported in the first survey) were cross-tabulated against meeting participation
to identify any differences between participants and non-participants. Then, COVID-19
vaccination status at follow-up (i.e., as reported in the second survey) was cross-tabulated
against participation and stratified by baseline vaccine intentions. Changes in mean trust
scale scores and in the proportions of affirmative responses to repeat survey items assessing
COVID-19-related attitudes and disease status were compared between participants and
non-participants. Perceptions of meetings were cross-tabulated against baseline vaccine
intentions and follow-up vaccination status. For all cross-tabulations and comparisons
between timepoints, p-values were estimated using Pearson chi-squared proportion test at
significance level of « = 0.05.

To assess the potential impact of meeting participation on COVID-19 vaccination, bi-
variate odds ratios were estimated using simple logistic regression, with a binary dependent
variable indicating vaccination at follow-up and a binary independent variable indicating
participation. Multivariate logistic regression was also used to adjust for U.S. region (which
was used in recruitment for and associated with participation and thus is a potential con-
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founder) via a dummy independent variable. To assess the potential impact of participation on
COVID-19 disease status and attitudes, bivariate odds ratios were estimated using multivari-
ate logistic regression with a binary dependent variable indicating affirmative responses to the
selected survey item at follow-up and a binary independent variable indicating participation,
as well as further independent variables to control for responses to the selected survey item at
baseline and adjust for potential confounders (e.g., region, vaccination). To assess the potential
impact of participation on trust in CDC and HDs, regression coefficients were estimated using
multivariate linear regression with a continuous dependent variable for the selected trust
scale score at follow-up and a binary independent variable indicating participation, as well
as further independent variables to control for the selected trust scale score at baseline and
adjust for potential confounders (e.g., region).
Data were analyzed using Stata, version 16 [20].

Data Availability

Deidentified individual participant data will not be made available to ensure partici-
pant confidentiality and align with the study protocol and informed consent.

3. Results
3.1. Sample

Of those responding to both the baseline and follow-up survey, 291 (35%) had been
willing to participate in community meetings and were thus included in the sample for this
analysis (Figure 1). Of those 291 respondents, 94 (32%) did participate. Sociodemographic
characteristics and baseline COVID-19 vaccine intentions of the sample are presented in
Table 1. The sample was diverse: 52% of the sample was male (versus 48% female); 35%
was 45-59 years old (versus 14% 18-29 years old, 26% 30—44 years old, and 24% at least
65 years old); and 40% was non-Hispanic White (versus 35% non-Hispanic Black, 21%
Hispanic, and 5% other). The only sociodemographic characteristic associated with meeting
participation was U.S. region.

2525 survey respondents in
‘Wave | (December 2020)

1252 (50%) of whom were
hesitant to get COVID-19
vaccine

826 (66%) of whom were
resampled in Wave 2
(September 2021)

291 (35%) of whom had
been willing to participate
in community meetings

197 (68%) of whom did not 94 (32%) of whom
participate in meetings participated in meetings
Northeast: 28
South: 24
Midwest: 26
West: 16 v

Figure 1. Flow Diagram of Sample.
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Table 1. Sociodemographic Characteristics and Baseline COVID-19 Vaccine Intentions of Eligible
Sample, Stratified by Community Meeting Participation.

Meeting Participation

Total, N Y.
N 0/ a 0/ esl _ c
%) N (%) P N (%) P p-Value
All 291 (100) 197 (68) 94 (32)
Intentions to Get COVID-19 Vaccine, December 2020 0.11
Probably vaccinate eventually, but not right away 157 (54) 98 (50) 59 (63)
Probably not vaccinate 63 (22) 46 (23) 17 (18)
Definitely not vaccinate 71 (24) 53 (27) 18 (19)
Sociodemographic Characteristics
Gender 0.15
Female 140 (48) 89 (45) 51 (54)
Male 151 (52) 108 (55) 43 (46)
Age (years) 0.86
18-29 41 (14) 26 (13) 15 (16)
3044 77 (26) 53 (27) 24 (26)
45-59 103 (35) 72 (37) 31 (33)
65+ 70 (24) 46 (23) 24 (26)
Education (attained) 0.18
<High School 18 (6) 15 (8) 3(3)
High School 67 (23) 50 (25) 17 (18)
Some College 82 (28) 54 (27) 28 (30)
Bachelors or Higher 124 (43) 78 (40) 46 (49)
Race/Ethnicity 0.33
White, non-Hispanic 115 (40) 76 (39) 39 (41)
Black, non-Hispanic 102 (35) 75 (38) 27 (29)
Hispanic 60 (21) 36 (18) 24 (26)
Other, non-Hispanic 14 (5) 10 (5) 4 (4)
Region <0.01
Northeast 56 (19) 28 (14) 28 (30)
Midwest 54 (19) 28 (14) 26 (28)
South 134 (46) 110 (56) 24 (26)
West 47 (16) 31 (16) 16 (17)
Metropolitan Statistical Area status (metro vs. non-metro) 0.98
Non-metro 28 (10) 19 (10) 9 (10)
Metro 263 (90) 178 (90) 85 (90)
Household income 0.18
<$50 k 94 (32) 69 (35) 25 (27)
$50-84 k 84 (29) 60 (30) 24 (26)
$85-149 k 59 (20) 35 (18) 24 (26)
$150 k+ 54 (19) 33 (17) 21 (22)
Current employment status (working vs. not working) 0.98
Not Working 87 (30) 59 (30) 28 (30)
Working 204 (70) 138 (70) 66 (70)
Household size 0.14
1 66 (23) 40 (20) 26 (28)
2 84 (29) 59 (30) 25 (27)
3 49 (17) 39 (20) 10 (11)
4+ 92 (32) 59 (30) 33 (35)
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Table 1. Cont.
Meeting Participation
Total, N Y
N (%) 2 0, €s, - c
N (%) b N (%) b p-Value
Political affiliation 0.86
Republican 62 (22) 42 (21) 20 (22)
Democrat 111 (39) 73 (37) 38 (41)
Independent 91 (32) 65 (33) 26 (28)
Something else 24 (8) 16 (8) 8(9)
Physical health 0.10
Excellent 29 (10) 16 (8) 13 (14)
Very good 91 (31) 60 (30) 31 (33)
Good 123 (42) 91 (46) 32 (34)
Fair 40 (14) 27 (14) 13 (14)
Poor 8(3) 3(2) 5(5)

2 Column percentages of total study population (i.e., those responding to both survey waves who were willing and
eligible to participate in community meetings) reporting the sociodemographic characteristic in each row, except
for “All” row which contains row percentages. ® Column percentages of community meeting non-participants
versus participants reporting the sociodemographic characteristic in each row, except for “All” row which contains
row percentages. ¢ p-value calculated using the Pearson chi-square test at significance level of alpha = 5%.

3.2. Perceptions of Community Meetings

Most community meeting participants found the information shared in the meetings
to be unbiased (78/94, 89%) and trustworthy (80/94, 90%) (Table S2). Many reported their
participation encouraged them to search for more information about COVID-19 vaccines
(72/94, 81%), changed how they thought about COVID-19 vaccines (60/94, 67%), and
increased their trust in their HD (53/94, 60%). Vaccination against COVID-19 was more
likely among those who trusted the information shared in the meetings and reported
increased trust in their HD than among those who did not (96% vs. 70% and 68% vs. 35%,
respectively; p < 0.01).

Nearly all participants (87/94, 97%) perceived the purpose of the meetings was to
find out what people think about COVID-19 vaccination (Table S2). Nearly three-quarters
(66/94, 74%) perceived the purpose was also to give people information to help their
vaccine decision-making. About one-third (32/94, 36%) perceived the purpose was to
convince people to get vaccinated, a perception reported more frequently by those not
intending to vaccinate at baseline compared to those intending to vaccinate eventually
(p =0.02).

3.3. Potential Effects of Meeting Participation
3.3.1. COVID-19 Vaccination

Three-quarters (70/94, 75%) of participants had vaccinated against COVID-19 by
the follow-up survey, which was a far greater proportion than among non-participants
(117/197, 61%) (p = 0.02) (Table 2). This equates to a near doubling of the odds of vaccination
associated with participating (unadjusted Odds Ratio: 1.98; 95% Confidence Interval:
1.14-3.44), even after adjusting for region (adjusted OR: 1.88; 95% CI: 1.06-3.34). Among
just those uncertain about vaccinating at baseline, 85% of participants had vaccinated,
compared to 74% of non-participants (aOR: 2.04; 95% CI: 0.94-4.43; p = 0.06). No difference
was found among those intending to definitely not vaccinate at baseline.
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Table 2. Odds of Vaccination Within Comparing Community Meeting Participants vs. Non-

Participants, Stratified by Baseline Intentions and Adjusted for Region.

Community Meeting Participation

Total,
N (%) 2 No Yes g ¢ % d % d
N (%) b N (%) b p-Value OR (95% CI) aOR (95% CI)
All 291 197 94

Received COVID-19 Vaccine as of September 2021 187 (65) 117 (61) 70 (75) 0.02 1.98 (1.14-3.44)  1.88 (1.06-3.34)

Among those uncertain about vaccinating at
baseline (n = 220) 168 (78) 104 (74) 64 (85) 0.06 2.01(0.96-4.24)  2.04 (0.94-4.43)

Among those intending to probably vaccinate
eventually (n = 157) 131 (85) 78 (81) 53 (90) 0.16 2.04 (0.76-5.47)  2.17 (0.78-6.07)
Among those mte“dl(r;g:t‘;g)mbably notvaceinate 37 55y 26 (59) 11 (69) 0.50 152 (0.45-5.14)  1.96 (0.43-8.95)
Among those intending to definitely not vaccinate 19 (27) 13 (25) 6(33) 047 1,54 (0.48-4.92) 0.98 (0.27-3.49)

at baseline (n = 71)

2 Column percentages of study population (i.e., those responding to both survey waves who were willing
and eligible to participate in community meetings) with specified baseline intentions reporting COVID-19
vaccination. P Column percentages of community meeting non-participants versus participants with specified
baseline intentions reporting COVID-19 vaccination. ¢ p-value calculated using the Pearson chi-square test at
significance level of alpha = 5%. ¢ OR = unadjusted Odds Ratio; aOR = adjusted Odds Ratio; 95% CI = 95%
Confidence Interval; aOR includes additional independent variables in multivariate logistic regression to control
for U.S. region (which was used in community meeting participation selection).

3.3.2. COVID-19 Disease and Vaccine Attitudes

Although an additional 15% of our sample reported having ever had COVID-19
disease in the follow-up survey compared to the baseline survey, only an additional 8%
of participants reported contracting COVID-19 between surveys compared to 19% of non-
participants (p = 0.03) (Table 3). This equates to a nearly two-thirds reduction in the odds
of contracting COVID-19 disease among participants, even when controlling for region
(@OR: 0.37; 95% CI: 0.14-0.96), though this reduction is mitigated slightly when controlling
for COVID-19 vaccination as well (aOR: 0.42; 95% CI: 0.16-1.11). No impact of meeting
participation on perceived COVID-19 disease susceptibility or severity or the importance
of COVID-19 vaccination was found.

Table 3. Changes in Vaccine Attitudes and Trust in Public Health Authorities Between December
2020 and September 2021 Among Eligible Sample Comparing Community Meeting Participants vs.
Non-Participants, Adjusted for Region and COVID-19 Vaccination.

Community Meeting Participation

Affirmative Responses to ci(;:le aOR aOR
Survey Items 2 N No, ~ Yes, P OR . (95% CI) © (95% CI) ©
o N (%) N (%) value (95% CI) (Region) (Region and Vx)
Ever knowingly had +39 +33 +6 0.03 0.36 0.37 0.42
COVID-19 disease (+15) (+19) (+8) ’ (0.14-0.89) (0.14-0.96) (0.16-1.11)
Perceive it likely to get
—34 —26 -8 1.08 1.12 1.12
COVID-19 over the (~12) (-13)  (~10) 083 (053-222)  (054-2.33) (053-2.40)
next year
Perceive COVID-19 —38 —25 -13 049 1.28 1.07 1.16
infection to be severe (—13) (—13) (—15) ’ (0.63-2.60) (0.50-2.27) (0.53-2.54)
Perceive COVID-19
vaccines important to -9 -7 -2 037 1.38 1.22 0.92
stopping the spread of (=3) (=3) (=2) (0.69-2.77) (0.59-2.53) (0.37-2.27)
infection in the US
aRC aRC
Total No Yes p- RC ; ;
Construct Scales f n " ; ; (95% CI)) (95% CI)
g i %, j
Change, (X) 9 & value (95% CD) (Region) (Region and Vx)
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Table 3. Cont.
Community Meeting Participation
Affirmative Responses to Total aOR aOR
Survey Items 2 Change, No, Yes, p- OR o e o, e
y N (%) ® N N(%) e value 4 @s%cpe  95%CD (95% CD
(Region) (Region and Vx)
Trust in the Centers for
. 4.49 4.16 2.79
Disease Control and 0.72 —-0.72 3.80 0.01

Prevention (CDC) (0.89-8.09) (0.37-7.94) (—0.91-6.49)

Trust in local and state 2.86 1.27 0.23
health departments (HDs) 0.03 —0.88 2.04 0.13 (—0.89-6.61)  (—2.62-5.17) (~3.62-4.08)

2 Response options dichotomized to reflect affirmative /negative, results for affirmative shown. ? Changes in
column percentages of total study population (i.e., those responding to both survey waves who were willing and
eligible to participate in community meetings) reporting affirmative responses to survey items as indicated in
each row. ¢ Changes in column percentages of community meeting non-participants versus participants reporting
affirmative responses to survey items as indicated in each row. 4 p-value calculated using the Pearson chi-square
test at significance level of alpha = 5%. ¢ OR = unadjusted Odds Ratio; aOR = adjusted Odds Ratio; 95% CI = 95%
Confidence Interval; Vx = vaccination; aOR includes additional independent variables in multivariate logistic
regression to control for U.S. region (which was used in community meeting participation selection), and in the
final column COVID-19 vaccination (which was associated with community meeting participation in Exhibit 3) as
well. f Construct scales combined scores for each relevant survey item (reversing negative items) and divided by
maximum (e.g., 100 being complete trust and 0 being complete distrust); see Table S1. & Changes in mean construct
scale scores (X) of total study population (i.e., those responding to both survey waves who were willing and
eligible to participate in community meetings). " Changes in mean construct scale scores (X) of community meeting
non-participants versus participants. ! p-value calculated using simple linear regression at significance level of
alpha = 5%. } RC = Regression Coefficient; aRC = adjusted Regression Coefficient; 95% CI = 95% Confidence
Interval; aRC includes additional independent variables in multivariate linear regression to control for U.S. region
(which was used in community meeting participation selection), and in the final column COVID-19 vaccination
(which was associated with community meeting participation in Exhibit 3) as well.

3.3.3. Trust in Public Health Authorities

Meeting participation was associated with increased trust in CDC using our construct
scale, even when controlling for region (adjusted Regression Coefficient: 4.16; 95% CI:
0.37-7.94) (Table 3). Participation was not significantly associated with increased trust in
local and state HDs using our construct scale (aRC: 1.27; 95% CI: —2.62-5.17). However,
participation was significantly associated with individual items from both scales (Table S1).

4. Discussion

This analysis indicates a positive effect of community engagement with persons
hesitant to receive COVID-19 vaccines. Participants in our community engagement sessions
(compared to survey respondents of similar profile who did not participate) had higher
rates of vaccination, were less likely to contract COVID-19, and experienced increased
trust in CDC. This is an important finding, as much of the existing evidence for the
effectiveness of community engagement in improving vaccination rates was collected prior
to the COVID-19 pandemic and focused on childhood (not adult) vaccination [21].

Results were not the same across groups with different levels of hesitancy. No impact
was seen among participants who intended to definitely not vaccinate. However, partici-
pants who were initially uncertain about vaccinating ended up more likely to vaccinate,
less likely to experience COVID-19 disease, and more trusting of CDC. Although statistical
significance was lost when stratifying by baseline intention, this is likely due to the loss
of power inherent in stratification. This study implies that community engagement is one
way to support decision-making for those who have not yet ruled out vaccinating.

The decreased likelihood of contracting COVID-19 disease among participants could
be due to several factors. The clearest explanation is that, because participation increased
the likelihood of vaccination and vaccination protects against disease, participation indi-
rectly protected against disease through increasing vaccination. Indeed, when controlling
for vaccination, the effect of participation on disease incidence was no longer statistically
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significant. However, the shift in odds was minimal. Assuming the effect remained and
would have been statistically significant with a greater sample size, another potential expla-
nation is that participants were either inherently more likely or, through their participation,
became more likely to take other preventive measures (e.g., social distancing, masking).
Our meetings took a holistic approach to disease prevention, going over the many ways to
decrease the potential for spreading or contracting COVID-19 (including but not limited to
vaccination), and emphasizing the agency of individual decision-makers to use as many of
these strategies as they saw fit.

Though our community meetings were not affiliated with the CDC, we were respon-
sive to questions regarding the rationale for CDC recommendations and their evolution
over time, which may explain the apparent increase in trust in CDC experienced by meeting
participants. Many participants also self-reported increased trust in HDs, and trust in HDs
appeared to increase among participants versus non-participants, but statistical significance
was not reached as it was for trust in CDC. This is likely due partly to limited power and
partly to conversations about COVID-19 being much more likely to involve CDC than HDs,
as CDC made national vaccine (and other pandemic-related) recommendations and was
thus in the public eye throughout the pandemic. Since most participants also found the
meetings themselves trustworthy, it is reasonable to expect similar meetings about public
health recommendations to improve trust in both the sponsoring institution and the public
health institution making the recommendations discussed, even if these are not the same.

It is impossible to disentangle the impact of community engagement itself from our
deliberate meeting design, which did not intend to persuade participants and did not
have the objective of achieving more “shots in arms.” The careful and intentional meeting
design sought to understand the vaccine decision-making process while supporting the
decision-maker’s agency and autonomy. Although we provided facts and corrected misun-
derstandings when prompted by participant questions, we also practiced active listening
when participants expressed their concerns, and we tried to honor (rather than challenge)
the underlying values expressed by participants and affirm their right and capacity to make
their own decisions (even if at odds with current public health recommendations). The
success of this design was reflected in how participants self-reported the trustworthiness
of the meetings, which was almost certainly a meaningful factor in the corresponding in-
creases in trust in public health and decisions to follow public health recommendations by
vaccinating. COVID-19 vaccination was much more likely among participants who found
the meetings trustworthy and/or reported an increase in their trust in HDs (compared to
participants who did not). This suggests that our approach to community engagement may
have increased vaccination indirectly simply by increasing trust in public health.

We thus advocate for public health to consider using respectful public engagement
in the manner described above. Specifically, we recommend that meeting facilitators and
public health representatives: (1) listen actively and respectfully to participants’ concerns;
(2) honor and not challenge the underlying values expressed; (3) present factual and
unbiased information without attempting to promote a behavior; (4) answer any specific
questions as best and as objectively as possible; and (5) reaffirm each person’s right and
capacity to make their own health decisions, even if at odds with current public health
recommendations. This advice reflects the approach we took in our meetings, which may
have played a role in their apparent impact. Even if not, we believe these factors are critical
to building a lasting trusted relationship between public health agencies and the public,
which should lead to both a better understanding by public health professionals of public
values and concerns and increased compliance with public health recommendations.
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Elements of shared decision-making and motivational interviewing (MI) permeate
our recommendations above. Shared decision-making takes a collaborative approach
to choosing between healthcare options [22,23], and MI incorporates many aspects of
our meetings (e.g., asking open-ended questions, active listening, affirming autonomy,
refraining from unsolicited advice) [24,25]. MI has been successfully used in clinical settings
to support the decision-making of vaccine-hesitant individuals in a collaborative rather
than paternalistic manner [26,27]. However, these approaches are certainly more readily
applicable to clinical practice, in which healthcare providers are primarily concerned with
the health and wellbeing of their individual patients and regularly meet with them in
intimate settings, than public health practice, which generally aims to make positive health
impacts on a population level. Thus, we recognize that our recommendations will pose
challenges for public health practitioners and departments. Due to limited resources, public
health tends to focus on the encouragement of behaviors that are widely recommended
and known to improve population health (such as vaccination), often in unidirectional
messaging campaigns. Nevertheless, given the effectiveness of community engagement not
only in exploring the values underlying health behaviors but also transforming behaviors
and building trust, further work must be done to identify settings and approaches to
engagement that can be successfully deployed by public health on a large scale. While
conducting community meetings online (as we did) has drawbacks when compared to
traditional in-person meetings, a virtual approach allows far greater scalability with its
reduced costs and travel requirements, and deserves further investigation.

This study has several limitations. The small sample size limits statistical power.
The low response rate increases the risk of nonresponse bias, both in terms of meeting
participation and follow-up survey responses. Although we limited the comparison group
to those eligible to participate in meetings, checked for sociodemographic differences
between respondents and non-respondents, and controlled for region to account for our
recruitment process, it is impossible to say for certain whether the differences found
between those who did and did not participate are reflective of the effects of the meetings
or simply indicative of a preexisting difference in open-mindedness (i.e., self-selection
bias). These biases threaten this study’s internal validity, though its external validity (for
vaccine-hesitant adults in the U.S.) should remain strong, due to meeting recruitment being
conducted among respondents to a nationally representative panel survey. Additionally,
study participants were not followed beyond September 2021 (four months after the last
meeting); further studies with longer-term follow-up at multiple timepoints would be
needed to confirm the degree to which the effects of meeting participation are sustainable
or transient.

Public health should not shy away from engaging the public on critical issues for fear
of fueling concerns. Engagement, done well, helps rather than hurts [28]. Engagement can
help public health practitioners learn about what is important to communities and how to
best serve them while simultaneously increasing social cohesion [29].

However, how engagement is designed and implemented is critical, and this may take
a paradigm shift. Public health authorities have scientific expertise and faithfully serve
population health, but individuals also bring their values and lived experience to health
decisions. Respecting these factors and individual agency creates a partnership between
public health and the public. Designing engagement around bi-directional learning and
decision-making support yields a more comfortable environment in which participants
are not worried about being pressured. Done well, engagement requires public health to
respect people who disagree.
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Engagement should also acknowledge the full range of actions that can achieve a
public health goal. Ostracizing individuals for not taking a particular protective action,
even if that action has a clear health benefit, may decrease trust and engagement. For
example, if someone does not currently want to vaccinate, there are also other responsible
actions they can be encouraged to take to help protect themselves and their community
from disease. Public health should strive to build durable relationships to support health-
related decisions throughout each person’s lifetime. Ensuring that lines of communication
stay open and relationship-building continues is essential. Such a public health approach is
fundamentally more relational than transactional.

In conclusion, interactive and respectful community meetings with vaccine-hesitant
persons were found to increase trust in public health and COVID-19 vaccination and reduce
disease. Engagement that focuses on bi-directional learning and decision-making support
instead of promoting specific behaviors can benefit public health.
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