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Global and Rural 

Health Disparities

IntroductIon 

 COVID-19 vaccination is inte-
gral to the public health measures 
being deployed globally to suppress 
the pandemic.1 Several highly effec-
tive vaccines have been developed,2 
which have prevented an estimated 
1.1 million deaths and 10.3 mil-
lion hospitalizations by November 
2021 in the United States alone.3 
Although these vaccines have shown 
reduced effectiveness in preventing 
infection from the highly transmis-
sible Omicron variant, they re-
main highly effective for prevent-
ing hospitalization and deaths.4

 Despite vaccine effectiveness, 
disparities in global vaccination rates 

persist. The World Health Organiza-
tion’s target of fully vaccinating 70% 
of the world’s population by mid-
2022 5 has already been met among 
high (74.3%) and upper middle-
income (74.3%) countries.6 How-
ever, vaccination rates are lagging 
in lower-middle (55.6%) and low 
(17.4%) income countries.6 These 
disparities have been attributed to a 
variety of factors including limited 
health care infrastructure, delays in 
obtaining vaccine supplies, and vac-
cine hesitancy.7,8 Vaccine hesitancy 
is defined simply as any degree of 
reluctance to take a vaccine—it can 
be attributed to a variety of factors 
that may differ between communi-
ties and social circles.9 As access to 
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COVID-19 vaccines continues to 
improve in low- and middle-income 
countries (LMIC), which tend to be 
more rural,10 efforts to maximize vac-
cine uptake will need to incorporate 
effective strategies to combat vac-
cine hesitancy in rural communities.
 Globally, across income levels, re-
siding in a rural community has con-
sistently been associated with CO-
VID-19 vaccine hesitance.11-13 Those 
living in rural communities are more 

information and conspiracy theories 
regarding COVID-19 in rural com-
munities.14,17,18 Understanding vacci-
nation attitudes and barriers in rural 
communities is critical for develop-
ing strategies to increase rural vac-
cine uptake and meet global targets.
 Illinois is a midwestern state with 
83 of its 102 counties designated as 
rural. As of March 23, 2022, only 
49.0% of rural Illinois residents 
had been fully vaccinated compared 
to 66.1% of urban residents.19 This 
study examines COVID-19 vac-
cine attitudes and barriers as well as 
the impact of COVID-19 on spe-
cific health behaviors of residents 
in rural northern Illinois to inform 
efforts to increase vaccine uptake 
in rural northern/central Illinois. 

Methods 

 This cross-sectional survey study 
was conducted in northern/central 
Illinois counties from Feb 11, 2021 – 
March 22, 2021, with a convenience 
sample of adults. Our study was ap-
proved by the Institutional Review 
Board at the University of Illinois 
College of Medicine. The survey was 
voluntary, and by completing the 
survey participants provided consent.

Participants
 The survey was implemented 
online and in-person. To facilitate 
participant recruitment online, the 
study was advertised in partnership 
with four community organizations 
and a local health department that 
covered two rural counties. Com-
munity partners shared the survey 
on their Facebook pages and dis-

tributed paper flyers that included a 
QR code and link to the survey. Par-
ticipants were also recruited to com-
plete the survey in-person on tablet 
computers at two rural pharmacies. 
The health department and commu-
nity partners were chosen because 
of the long-standing relationship 
with the researchers. Rural pharma-
cies were added since they expressed 
interest and we had pharmacy stu-
dents who were doing community 
rotations there. All completed re-
sponses were collected anonymously 
in Qualtrics, and no personal iden-
tifying information was collected. 
This ensured the privacy and confi-
dentiality of all study respondents. 
 Participation in the online survey 
was voluntary. At the rural pharma-
cies, participants completed surveys 
on a tablet. Pharmacy students who 
were doing a community rotation 
at these locations approached po-
tential participants and if they ex-
pressed interest, provided a tablet 
for them to respond to the survey.  
 Participant eligibility was deter-
mined by residence in a rural com-
munity within the surveyed counties 
based on Rural-Urban Commuting 
Area (RUCA) codes,20 which desig-
nate rurality for census tracts and zip 
codes based on measures of popula-
tion density, urbanization, and daily 
commuting patterns. Once data col-
lection was complete, participants’ 
rurality was confirmed using zip code 
of residence and assigning the appro-
priate RUCA code. A total of 221 in-
dividuals completed the survey, and 
26 surveys were excluded for the fol-
lowing reasons: no zip code provided 
(n=7); the respondent did not reside 
in Illinois (n = 13); the respondent 

This study examines 
COVID-19 vaccine 

attitudes and barriers 
as well as the impact of 
COVID-19 on specific 

health behaviors of 
residents in rural northern/
central Illinois to inform 
efforts to increase vaccine 
uptake in rural Illinois.

likely to identify as culturally con-
servative, have lower levels of health 
literacy, and have a greater distrust of 
government and the medical estab-
lishment.14-16 Distrust in informa-
tion sources has been shown to have 
a particularly strong association with 
COVID-19 vaccine hesitance.12,14,17 
The above-mentioned factors are 
ultimately interrelated and can con-
tribute to the proliferation of false 
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provided a non-rural zip code (n = 
6). This resulted in a final sample of 
195 responses. Only 11 of these re-
sponses were collected in-person in 
the rural pharmacies.  We then clas-
sified responses by vaccination status 
(n = 74 vaccinated, n = 121 unvac-
cinated). Since we were interested in 
pandemic attitudes and vaccination 
barriers in the unvaccinated popu-
lation, analysis was restricted to the 
unvaccinated participants (n = 121). 

Survey Instrument 
 The survey was programmed 
into Qualtrics, an online survey 
platform. Responses were collected 
anonymously, and participants had 
the option to enter a drawing for 
a $10 gift card. At the end of the 
study, 20 respondents were ran-
domly selected to receive a gift card. 
 The 54-item survey included 
questions on attitudes toward the 
COVID-19 pandemic, COVID vac-
cination hesitancy, barriers to vac-
cine access, intention to vaccinate, 
and socio-demographic character-
istics. These questions were taken 
from survey items used by the KFF 
COVID Vaccine Monitor.21 The 
previously validated 17-item CO-
VID-19 Behavioral Questionnaire 
(CoBQ),22 designed to assess the 
effect of COVID-19 on engage-
ment in health behaviors, was also 
included as part of the instrument. 

Variables of Interest

Attitudes toward the COVID 
vaccine. 
 Participants were asked their per-
spectives about the COVID vaccine 
using 9 survey items related to vac-

cine science, administration, safety, 
and effectiveness, using a 4-point 
Likert scale (1= strongly disagree, 2= 
disagree, 3=agree, 4=strongly agree). 
Responses were recoded as dichoto-
mous variables indicating agreement 
or disagreement with the statement, 
where agreement corresponded to 
a negative attitude toward the vac-
cine. Additionally, participants were 
asked their level of worry about 
hospitalization and spread of CO-
VID using a 4-point Likert scale 
(1=very worried, 2=somewhat wor-
ried, 3=not too worried, 4=not at all 
worried). These responses were also 
recoded as dichotomous variables 
where agreement with the statement 
indicated worry about COVID. 

Barriers to Accessing the COVID 
Vaccine 
 Five survey items asked partici-
pants about their likelihood of get-
ting the vaccine if they lacked trans-
portation to the vaccination site, had 
to travel a long distance to get the 
vaccine, had to wait in line for a long 
time, or had to pay for the vaccine. 
Participants were also asked their like-
lihood of getting the vaccine if their 
health care provider recommended 
it. These items were assessed using 
a 4-point Likert scale (1=very like-
ly, 2=likely, 3=unlikely, and 4=very 
unlikely). Responses were recoded 
as dichotomous variables indicat-
ing likelihood of taking the vaccine.
 We sought to account for partici-
pants who were actively planning to 
vaccinate but did not yet have access 
to the vaccine. To account for this 
on the survey instrument, respon-
dents who were unvaccinated and 
indicated that they would receive the 

vaccine as soon as possible (n=68) 
were skipped from answering atti-
tudes and barrier-related questions. 
It is likely that these respondents 
had a high intention to vaccinate 
and thus would not find relevance 
in the survey items inquiring about 
vaccine attitudes and barriers.

Engagement in Health Behaviors. 
 A 17-item previously validated 
COVID-19 Behavioral Question-
naire (CoBQ) was included in the 
survey instrument to assess the ef-
fect of COVID-19 on engaging in 
health behaviors. The scale includes 
items related to accessing needed 
health care during the pandemic 
(eg, seeking treatment for chronic 
illnesses); engaging in behaviors to 
prevent the spread of COVID-19 
(eg,, masking, social distancing); 
involvement in healthy lifestyle 
habits (eg, nutrition, physical ac-
tivity, and sleep); and assessing the 
psychological effects of COVID.22 
 The CoBQ scale has four do-
mains: Public Awareness, General 
Health Habits (GHH), Social/Men-
tal Health, and Chronic Health 
Maintenance. Wording of some items 
in the scale was modified to improve 
understanding and tailor it for rural 
residents. However, the meaning and 
intent of the original items was main-
tained. The CoBQ score uses a 4-point 
Likert scale (strongly disagree=1, dis-
agree=2, agree=3, strongly agree = 4). 
Nine items on the scale correspond to 
negative health behaviors during the 
pandemic (eg, not eating healthfully 
and not seeking care for chronic ill-
nesses); and participants who agreed 
with those statements were assigned 
higher CoBQ scores. The eight re-
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maining scale items represent positive 
health behaviors (eg, avoiding crowds, 
masking, and following social dis-
tancing guidelines). These items were 
reverse coded on the 4-point Likert 
scale as follows: strongly disagree=4, 
disagree=3, agree=2, strongly agree 
= 1; thus, we ensured uniform di-
rectionality of all statements on the 
17-item CoBQ scale. As a result, 
CoBQ scores ranged from 17 to 68, 
and higher scores indicated a great-
er negative impact of COVID-19 
on engaging in health behaviors. 

Data Analysis 
 Participant responses were strati-
fied by their intention to vaccinate. 
Descriptive statistics were computed 

to characterize key demographics 
such as race, gender, age, income, 
and education. Questionnaire items 
on attitudes toward the COVID 
vaccine and perceived barriers to 
vaccination were analyzed using 
chi square and Fisher’s Exact tests 
to compare differences in responses 
based on intention to vaccinate. A 
mean CoBQ score was calculated, 
along with mean subscale scores for 
each domain. Comparisons of mean 
CoBQ scores were made based on 
vaccination intent, and independent 
samples t-tests were used to deter-
mine significant differences between 
the two groups. All analyses were 
conducted using SAS Version 9.4. 
Significance levels were set at .05. 

results

 Out of the 121 unvaccinated re-
spondents, the majority were White 
and 78.5% were female, which is 
higher than the proportion of fe-
males in the general population 
(51%). Eighty-eight (72.7%) in-
tended to get the COVID vaccine 
while 33 (27.3%) did not (Table 
1). Participants who did not in-
tend to get the vaccine were gener-
ally younger (M = 46.5, SD = 13.1 
years) than those who were planning 
to get vaccinated (M = 54.5, SD = 
13.9 years, P = .005). There were no 
significant differences in intention 
to vaccinate based on household 
income (over/under $50,000, P = 

Table 1: Demographics of the unvaccinated study participants, N=121

Do not intend to vaccinate,  n = 33 Intend to vaccinate, n = 88

 n (%)  n (%)

Sex
   Male 5 (15.2) 19 (21.6)
   Female 27 (81.8) 68 (77.3)
   Gender unknown 1  (3.0) 1  (1.1)
Age 
   18-34 7 (21.2)   9 (10.2)
   35-49 10 (30.3) 17 (19.3)
   50-64 14 (42.5) 40 (45.5)
   65+ 1 (3.0) 21 (23.9)
   Age unknown 1 (3.0) 1  (1.1)
   Mean Age (SD) 46.5 (13.1) 54.5 (13.9)
Race
   White, non-Hispanic 29 (87.9) 77 (87.5)
   Hispanic 1 (3.0) 2 (2.3)
   Black/African American 0 (0) 7 (7.9)
   Other 3 (9.1) 2 (2.3)
Education
   < Bachelor’s degree 21 (65.6) 45 (51.7)
   ≥ Bachelor’s degree 11 (34.4) 42 (48.3)
Annual Income
   ≤ $35,000 4 (14.8) 9 (11.8)
   $35,001- $75,000 14 (51.9) 40 (52.6)
   >$75,000 9 (33.3) 27 (35.6)
Health Insurance
   Insured 30 (90.9) 83 (94.3)
   Uninsured 3 (9.1) 5 (5.7)
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.062) and education (college degree 
versus no college degree, P = .176). 

Attitudes of the COVID-19 
Vaccine in Unvaccinated 
Individuals
 Intention to vaccinate was 
negatively associated with trust in 
the science behind vaccine devel-
opment (P = .040), belief in the 
safety of the vaccine (p = .005), 
and belief that the COVID vac-
cine was needed (P = .050) (Table 
2). A greater proportion of respon-
dents who did not intend to vacci-
nate also reported a lack of concern 
for COVID, but the relationship 
was not significant (P = .055).

 Individuals who lacked intent 
to vaccinate were less likely to re-
port being worried about getting 
COVID and requiring hospitaliza-
tion (P = .002) or spreading the 
virus without knowing (P = .002). 
Intention to vaccinate was not sig-
nificantly associated with concern 
for the side effects of the vaccine (P 
= 1.00) or trust of the drug com-
panies manufacturing the vaccine 
(P = .211) There were also no sig-
nificant differences in intention to 
vaccinate based on a participant or 
family members testing positive for 
COVID (P= .527 and .369 respec-
tively). Relationships that were not 
significant are not shown in Table 2. 

Perceived Barriers to Accessing 
the COVID Vaccine 
 Most participants who lacked 
intention to vaccinate reported bar-
riers to accessing the vaccine. These 
barriers included not having a way 
of getting to the vaccination site 
(P = .040), having to travel a long 
distance to get there (P= .034), 
or having to pay for the vaccine 
(P=.002) (Table 3). In addition, 
participants who lacked intention 
to vaccinate remained unlikely to 
get the vaccine even if their health 
care provider recommended it (P = 
.002). Waiting in line for the vac-
cine was not significantly associated 
with vaccination intent (P = .157). 

Table 2. Attitudes of the COVID-19 vaccine in unvaccinated individuals, N=53

Do not intend to vaccinate, n=33 Intend to vaccinate, n=20
P

n (%) n (%)

I do not trust the science behind the COVID vaccine
   Agree 23 (69.7) 7 (36.8) .040
   Disagree 10 (30.3) 12 (63.2)
   Total 33 (100) 19 (100)
I do not believe the COVID vaccine is safe
   Agree 19 (70.4) 4 (12.5) .005
   Disagree 8 (29.6) 12 (87.5)
   Total 27 (100) 16 (100)
I do not believe the COVID vaccine is needed 
   Agree 14 (53.8) 3 (18.8) .050
   Disagree 12 (46.2) 13 (81.2)
   Total 26 (100) 16 (100)
I am not concerned about COVID
   Agree 19 (70.4) 4 (26.7) .055
   Disagree 8 (29.6) 11 (73.3)
   Total 27 (100) 15 (100)
I’m worried about spreading COVID to others without knowinga

   Worried 10 (30.3) 55 (62.5) .002
   Not worried 23 (69.7) 33 (37.5)
   Total 33 (100) 88 (100)
I’m worried I might get COVID and require hospitalizationa 

   Worried 9 (27.3) 52 (59.1) .002
   Not worried 24 (72.7) 36 (40.9)
   Total 33 (100) 86 (100)

a. The full participant pool responded to these survey items 
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Impact of COVID-19 on 
Health Behaviors 
 Figure 1 shows the distribu-
tion of overall CoBQ scores and 
scores for each of the four domains. 
The mean CoBQ score for all par-
ticipants was 37.4 ± 7.07 (n = 97). 
Those who did not intend to get 
the vaccine had significantly higher 
scores (M = 42.4, SD = 7.1) than 
those who intended to vaccinate (M 
= 35.7, SD = 6.2; P < .0001). Simi-
larly, participants lacking intention 
to vaccinate had significantly higher 
scores in the Public Awareness do-
main (M = 15.6, SD = 5.4) than 
those who intended to get the vac-
cine (M = 9.9, SD = 3.4; P<.0001). 
There were no significant differences 
in mean scores, based on intention 
to vaccinate, for the General Health 
(P = .966), Social/Mental Health 
(P = .152) and Chronic Health 
Maintenance (P = .707) domains. 

dIscussIon 

 This study sought to identify fac-
tors that contribute to vaccine hesi-
tancy in rural northern/central Illi-
nois counties in the United States. 
Vaccine hesitancy has been an on-
going public health issue, and hesi-
tancy toward the COVID vaccine is 
particularly prevalent in rural com-
munities.11-13 Our study identified 
several factors associated with lack 
of intention to vaccinate, includ-
ing: vaccine safety concerns; distrust 
in vaccine development; and belief 
that the vaccine was not needed. 
These findings are similar to other 
studies carried out in rural com-
munities in the United States and 
globally12,23,24 and highlight the need 
for community-tailored strategies 
to address specific areas of distrust. 
 A lower concern for COVID-19 
susceptibility in rural areas of the 

United States has also contributed to 
vaccine hesitancy. Our study shows 
that most participants who did not 
intend to vaccinate reported lack of 
worry about a severe COVID in-
fection or transmission of the virus 
to others. These findings are con-
sistent with studies carried out in 
global communities, especially in 
LMICs, where the lower severity of 
COVID cases has been associated 
with a reduced perceived suscepti-
bility to the virus.25 In LMICs, the 
COVID-19 pandemic impacted 
urban areas earlier than rural com-
munities.26 A similar trend was ob-
served in the United States, where 
rural communities started show-
ing increased hospitalizations, high 
mortality rates, and morbidity as-
sociated with COVID later in the 
trajectory of the pandemic.27, 28 Be-
cause our study was conducted in 
early 2021, prior to the Delta vari-

Table 3. Barriers to accessing the COVID-19 vaccine in unvaccinated individuals, N=53

Do not intend to vaccinate, n=33 Intend to vaccinate, n=20 P

n (%) n (%)

Likely to get the vaccine if I have to pay for it
   Likely 3 (9.1) 10 (50.0) .002
   Not likely 30 (90.9) 10 (50.0)
   Total 33 (100) 20 (100)
Likely to get the vaccine if my health care provider has specifically recommended it
   Likely   8 (30.8) 11 (84.6) .002
   Not likely 18 (69.2) 2 (15.4)
   Total 26 (100) 13 (100)
Likely to get the vaccine if I have to travel a long distance to get it
   Likely 0  (0.0) 3 (23.1) .034
   Not likely 25 (100)  10 (76.9)
   Total 25 (100) 13 (100)
Likely to get the vaccine if I don’t have a way to get to a vaccination site
   Likely 0 (0.0) 3 (23.1) .040
   Not likely 23 (100) 10 (76.9)
   Total 23 (100) 13 (100)
Likely to get the vaccine if I have to wait in line for a long time
   Likely 2 (8.3) 4 (30.8) .157
   Not likely 22 (91.7) 9 (69.2)
   Total 24 (100) 13 (100)
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ant surge, the lower incidence rates 
when the vaccine was introduced 
may have led to lower perceived vul-
nerability to the virus and a lack of 
intention to vaccinate in rural areas.
 We also found a significant asso-
ciation between barriers to accessing 

the vaccine and intention to vacci-
nate. Most individuals who did not 
intend to get the vaccine reported 
they would be unlikely to vacci-
nate if faced with barriers such as 
lack of access to a vaccination site, 
long travel distance, having to wait 

in line, or having to pay for the vac-
cine. These findings demonstrate the 
need to address physical barriers that 
may reduce willingness to receive the 
COVID vaccine. The recommenda-
tion from a health care provider was 
also not likely to change the minds 
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Figure 1. Comparison of participants’ mean CoBQ scores by intention to vaccinate. The overall CoBQ score ranges from 17-
68, with a higher score indicating a greater negative impact of the COVID-19 pandemic on health behaviors. The CoBQ scale 
also has 4 subdomains as highlighted in the figure. For public awareness, scores range between 6 and 24, with higher scores 
indicating a greater negative impact.
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of respondents who lacked intention 
to vaccinate. This may indicate a lack 
of trust between health care provid-
ers and the communities they serve, 
and it warrants further investigation. 
 Finally, our study explored how 
the COVID-19 pandemic affected 
respondents’ engagement in health 
behaviors. Because the survey was 
administered at a time when CO-
VID vaccines were not readily avail-
able, we gained insights on how 
COVID restrictions affected the 
general health, social/mental health, 
and public awareness of study partic-
ipants. We also explored the impact 
of the pandemic on respondents’ 
management of chronic health issues. 
 Participants who did not intend 
to vaccinate had higher mean CoBQ 
scores, indicating a greater impact of 
the pandemic on their health behav-
iors. Results from the four CoBQ 
domain scores shed light on these 
findings. For example, the Public 
Awareness domain included items 
such as attending large gatherings 
and not wearing masks outside the 
home, behaviors related to measures 
put in place to prevent the spread 
of COVID-19. The mean Public 
Awareness score was higher for par-
ticipants who did not intend to vac-
cinate, showing that a larger propor-
tion of these respondents engaged in 
behaviors that were not recommend-
ed by public health professionals. 
 There were no significant differ-
ences in the General Health, Social/
Mental Health, and Chronic Health 
Maintenance domains. These results 
show that across both groups, par-
ticipants reported a similar influence 
of the pandemic on corresponding 
health behaviors. For example, poor 

habits such as irregular sleeping pat-
terns, smoking/drinking, and re-
duced exercise were reported, regard-
less of intention to vaccinate. These 
findings highlight the impact of 
the pandemic on our study respon-
dents and northern Illinois at large. 

Study Strengths and 
Limitations
 A primary strength of our study 
is that it was conducted shortly af-
ter the emergency use authorization 
of COVID-19 vaccines by the Food 
and Drug Administration (FDA) in 
December 2020. During this time, 
18% of US adults had received at 
least one dose of the COVID vac-
cine, while another 37% planned to 
get vaccinated as soon as the vaccine 
was available to them.2,3 By con-
ducting our study during this time-
frame, we were able to assess percep-
tions of individuals who did not yet 
have access to the COVID vaccine.
 This study had several limita-
tions. We used a convenience sample 
from rural northern/central Illinois 
counties; thus, generalizability of our 
findings may be limited to this area. 
However, the racial demographics of 
our survey (88% White) reflect that 
of rural Illinois (92% White)29 and 
other rural areas in  the Midwest. 
Our sample also included individuals 
with higher levels of education than 
in rural Illinois; 55% of respondents 
had a bachelor’s degree or higher 
compared to 19% in rural Illinois.30 
However, most participants who did 
not intend to vaccinate were younger 
and had less education. Because the 
literature shows that vaccine hesi-
tancy has been negatively associated 
with age and education,31 the subset 

of study participants who did not in-
tend to vaccinate may better reflect 
predominantly White rural Illinois 
populations than our overall sample.
 COVID vaccine hesitancy is a 
polarizing issue in the United States. 
Thus, respondents who lacked in-
tention to vaccinate may have been 
less likely to complete our survey. 
Because we intended to capture the 
unique perspectives of unvaccinated 
respondents, we excluded partici-
pants who were actively planning 
to vaccinate, but did not yet have 
access to the vaccine (n=68), from 
answering the questions related to 
attitudes and barriers in our survey. 
This ultimately reduced the sample 
size. Replicating the study with a 
larger sample size of individuals 
who do not intend to receive the 
COVID-19 vaccine is warranted. 
 Despite these limitations, CO-
VID vaccine access and hesitancy 
in rural communities remains con-
cerning. This study contributes 
to the limited knowledge around 
improving COVID vaccination 
rates in rural communities of the 
United States. Future work should 
focus on community-engaged 
ways to addressing the factors con-
tributing to vaccine hesitancy. 

IMplIcatIons of fIndIngs 
to global settIngs 

 Previous studies across the globe 
have reported consistent themes in 
COVID-19 vaccine hesitancy among 
participants. A mistrust in govern-
ment, negative perceptions of health 
service delivery, safety concerns, and 
misinformation about the COV-
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ID-19 vaccines are common reasons 
for reduced vaccine acceptance.12,23,24 
These findings are consistent with 
our study, where concerns about vac-
cine safety and a mistrust of vaccine 
development was significantly asso-
ciated with intention to vaccinate.  
 The COVID-19 pandemic has 
highlighted the importance of uni-
versal vaccination to reduce COV-
ID-related mortality and morbidity. 
Higher vaccination rates in rural 
communities may be achieved by 
reducing barriers to vaccine access 
and addressing factors that are posi-
tively associated with distrust of the 
COVID vaccines. Public health in-
terventions, such as mobile clinics 
and providing transportation to vac-
cination centers, could address sys-
tem-level barriers for rural residents 
who intend to get the vaccine25,32   
 Similarities between our study 
and findings from global commu-
nities demonstrate the need for 
community engagement. Building 
trust between healthcare provid-
ers and the communities they serve 
could help dispel misinformation 
and encourage vaccine uptake. Mes-
sages regarding the COVID-19 
vaccines should be tailored to spe-
cific communities and advocated 
by trusted community partners.33

 This study reiterates that vac-
cine hesitancy is a universal con-
cept and that the attitudes and 
barriers associated with COVID 
vaccine uptake are similar in ru-
ral US and global communities.
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