
����������
�������

Citation: Alcendor, D.J.; Juarez, P.D.;

Matthews-Juarez, P.; Simon, S.;

Nash, C.; Lewis, K.; Smoot, D.

Meharry Medical College Mobile

Vaccination Program: Implications

for Increasing COVID-19 Vaccine

Uptake among Minority

Communities in Middle Tennessee.

Vaccines 2022, 10, 211. https://

doi.org/10.3390/vaccines10020211

Academic Editor: François Meurens

Received: 17 December 2021

Accepted: 27 January 2022

Published: 29 January 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

Article

Meharry Medical College Mobile Vaccination Program:
Implications for Increasing COVID-19 Vaccine Uptake among
Minority Communities in Middle Tennessee
Donald J. Alcendor 1, Paul D. Juarez 2 , Patricia Matthews-Juarez 2, Sheena Simon 3, Catherine Nash 3,
Kirollos Lewis 3 and Duane Smoot 3,*

1 Center for AIDS Health Disparities Research, Department of Microbiology, Immunology and Physiology,
School of Medicine, Meharry Medical College, 1005 Dr. D.B. Todd Jr. Blvd., Nashville, TN 37208-3599, USA;
dalcendor@mmc.edu

2 Department of Family & Community Medicine, Meharry Medical College, 1005 Dr. D.B. Todd Jr. Blvd.,
Nashville, TN 37208-3501, USA; pjuarez@mmc.edu (P.D.J.); pmatthews-juarez@mmc.edu (P.M.-J.)

3 Department of Internal Medicine, School of Medicine, Meharry Medical College, 1005 Dr. D.B. Todd Jr. Blvd.,
Nashville, TN 37208-3501, USA; ssimon@mmc.edu (S.S.); cnash@mmc.edu (C.N.); kilewis@mmc.edu (K.L.)

* Correspondence: dsmoot@mmc.edu

Abstract: To end or curtail the COVID-19 pandemic, it is essential to incorporate mobile vaccination
programs into the national vaccination strategy. Mobile COVID-19 vaccination programs play
an important role in providing comprehensive vaccination from federally qualified institutions to
underserved communities facing a higher risk for COVID-19 acquisition. The Meharry Medical
College COVID-19 mobile vaccine program (MMC-MVP) has provided lifesaving COVID-19 vaccines,
free of charge, to communities throughout Middle Tennessee. Mobile deployment is vital for those
forced to travel long distances to get vaccinated and who have limited access to medical providers
or vaccine clinics, lack access to public transportation, or may be homebound. The MMC-MVP,
established on 13 April 2021, via funding from the Bloomberg Foundation, is sourced with infectious
disease experts, nurse practitioners, and community engagement personnel to provide COVID-19
vaccinations and information in a culturally competent manner to diverse communities in Middle
Tennessee. To provide broader access to COVID-19 vaccinations and vaccine-related information, the
MMC-MVP partnered with the Tennessee Community Engagement Alliance, Vanderbilt University
School of Nursing COVID-19 vaccine strike teams, non-academic, community-based organizations,
and faith-based organizations. During the September 2021 COVID-19 surge in Tennessee, the MMC-
MVP provided nearly 5000 free COVID-19 vaccinations to targeted, underserved communities. The
MMC-MVP has provided vaccine equity in communities with the highest risk for acquiring COVID-19
and with greatest need in this pandemic.

Keywords: mobile vaccinations; Tennessee; vaccines; COVID-19; disparities; minorities

1. Introduction

Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), the virus that causes
COVID-19 disease and results in acute respiratory illness, is a newly emerged coronavirus
that has reached pandemic levels as of March 2020 [1–4]. Infection with SARS-CoV-2 may
produce asymptomatic and severe acute disease, which may be life-threatening, specif-
ically in individuals with underlying medical conditions [5,6]. The recently developed
and approved COVID-19 vaccines from Pfizer, Moderna, and Johnson & Johnson have
proven to be safe and effective and have been shown to protect vaccinated individuals
from severe disease, hospitalization, and death [7–9]. Therefore, vaccinating the unvac-
cinated is essential for mitigating these risks and preventing new infections [10,11]. The
national strategy for the COVID-19 and pandemic preparedness program, established in
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January 2021 by the Biden administration, includes the development of a safe, effective,
and comprehensive vaccination campaign as one of its seven goals [12]. In accordance
with this comprehensive vaccination program, the United States (US) will spare no effort to
ensure Americans achieve vaccinations quickly, effectively, and equitably [12]. The overall
goal of the national vaccine campaign is to convert vaccines into vaccinations. Central
to the success of this program is significantly improved vaccine allocation, distribution,
administration, and tracking [12]. Vaccination programs that employ mobile vaccination
units have played a key role in the distribution and administration of COVID-19 vaccines
following emergency use authorization (EUA) of the current vaccines, as well as during
the Pfizer vaccine’s expanded use for individuals five years and older [13]. The mobile
vaccination programs have provided underserved communities with access to free COVID-
19 vaccines and up-to-date information regarding vaccine safety and efficacy [14]. In an
effort to “meet communities where they are”, mobile vaccine units and staff travel to
coordinated vaccine events to provide COVID-19 vaccination to communities with limited
access to medical providers or vaccine clinics and that lack access to public transportation—
specifically those living in rural communities—to provide vaccines to individuals who may
be homebound [15]. The impact of the COVID-19 pandemic has led to missed visits to
health providers for scheduled vaccines and care, particularly among children in the midst
of virtual school and sheltering in place recommendations. Mobile vaccine units aligned
with health departments and federally qualified health centers (FQHCs) have been able
to address parental concerns and state vaccine mandates for public schools by providing
COVID-19 vaccines and CDC-recommended scheduled vaccines for children [16,17]. The
poor uptake of the COVID-19 vaccine in the South has been problematic due to vaccine
hesitancy and resistance, which is usually the result of misinformation and conspiracy
theories targeting vaccine safety and efficacy [10]. In the state of Tennessee, low uptake
of the COVID-19 vaccine is evident, particularly in rural and underserved urban com-
munities [10]. These trends have been monitored by Meharry Medical College (MMC),
from the beginning of the pandemic in Nashville, through its mobile COVID-19 testing
campaign, which aims to provide free and unlimited COVID-19 testing to underserved
minority communities at risk for COVID-19 acquisition. Following the Food and Drug
Administration (FDA) EUA approval of the vaccines and allocation to FQHCs, it became
clear that minority communities would need equitable access to free COVID-19 vaccines.
With funding from the Bloomberg Foundation, the MMC COVID-19 mobile vaccine pro-
gram (MMC-MVP) was established. Upon examining data from the mobile vaccination
program at MMC, we have delivered free, life-saving COVID-19 vaccines to underserved
communities, mainly African American and Hispanic/Latinx populations, in both urban
and rural communities in Middle Tennessee. MMC-MVP provided vaccines on site at both
residential and commercial locals and routinely collaborates with the Vanderbilt School of
Nursing COVID-19 vaccination strike teams that go door to door providing vaccines to
community members that are homebound and or disabled. The levels of vaccine hesitancy
and vaccine resistance among community members was highly significant and largely
centered around language/cultural barriers, distrust in the government and the medical
establishment, concerns with adverse side effects of the vaccines, and confusion due to
conspiracy theories about vaccine safety and efficacy. Here, we discuss the current impact of
the MMC-MVP and its impact on the COVID-19 pandemic in underserved communities in
Middle Tennessee and its future. We hypothesize that if we provide greater vaccine access,
via the MMC-MVP, for underserved minority communities in Middle Tennessee to receive
free and effective COVID-19 vaccines, that this would then reduce the spread of COVID-19
in these communities and subsequently reduce morbidity- and mortality-associated severe
COVID-19 disease.
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2. Materials and Methods
2.1. Meharry Medical College Mobile Vaccination Unit

On 13 April 2021, MMC received a generous gift from Bloomberg Philanthropies’
Greenwood Initiative, allowing for the expansion of mobile unit vaccine operations in
and around Nashville and in satellite counties across Tennessee. The gift was part of a
larger investment from Bloomberg Philanthropies to the nation’s four historically Black
medical schools—MMC, Howard University College of Medicine, Morehouse School of
Medicine, and Charles R. Drew University of Medicine and Science [18]—to expand their
respective mobile unit COVID-19 vaccine operations in their local communities, as public
health advocates have signaled the need for trusted vaccine administrators to combat lack
of access and vaccine hesitancy within Black and medically underserved communities.

2.2. Candidates and Vaccinations

Potential candidates for vaccination arrived at prescheduled vaccine events and were
asked by the MMC vaccine team whether they have been vaccinated for COVID-19; the team
discussed available options if candidates wanted to receive the vaccine. Further discussion
included candidate eligibility requirements, vaccination history, allergies, adverse reactions
to prior vaccinations, and other information listed on the vaccine registration form. After
the registration form had been completed and the information was logged into the database,
the candidate received the first dose of the COVID-19 vaccine and was given a vaccination
card containing critical information needed for the second dose.

2.3. Statistical Analysis

The data were collected and stored using Microsoft Excel files. Python software using
Jupyter notebook was employed to clean, organize, group, and apply statistical methods to
the data. Finally, Tableau was used to create visualizations representing grouped data.

3. Results
3.1. Meharry Medical College Mobile Vaccination Unit Outreach

The MMC-MVP was developed shortly after the FDA EUA of the Pfizer vaccine on
11 December 2020. There was an ongoing disparity in COVID-19 testing for underserved
minority communities in Tennessee prior to the Pfizer vaccine’s emergency authorization.
To address expected health disparities in COVID-19 vaccinations for minority communities
in Middle Tennessee, MMC worked with the Bloomberg foundation to find a way to
bring vaccines to communities at the greatest risk for severe COVID-19 disease. With aid
of the foundation, the MMC-MVP has expanded to include additional communities in
Middle Tennessee. Targeted populations for MMC-MVP included both rural and urban
underserved minorities residing in public housing and communities with poor access to the
health care infrastructure. We also targeted faith base communities, assisted living/elder
care facilities, immigrant populations, and the homeless/unsheltered communities. We
also included large corporate communities that experienced COVID-19 outbreaks and were
interested in vaccinating their workforce.

The mobile COVID-19 vaccination unit and staff are housed in the MMC School of
Dentistry. Vaccine allocations for the mobile unit are provided by the State of Tennessee
Department of Health. The mobile unit is deployed to travel to both urban and rural
counties throughout Middle Tennessee to educate residents and administer FDA-approved
COVID-19 vaccines from Pfizer, Moderna, and Johnson & Johnson to vaccine-eligible
populations. The unit seats twelve staff members and specialty personnel and is equipped
with special temperature-controlled coolers for temporary vaccine storage. The mobile
unit is supported by highly trained MMC staff, including infectious disease experts, nurse
practitioners, and community engagement personnel. The unit travels to prearranged
vaccine event venues, such as federal housing facilities, churches, public and private
businesses, Historically Black Colleges and Universities, elder care facilities, shelters,
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barbershops and salons, shopping malls, and park and recreation centers. Figure 1 is a
picture of the van deployed in the MMC-MVP.
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Figure 1. Meharry’s Mobile vaccine unit vehicle deployed to deliver COVID-19 vaccines throughout
Middle Tennessee.

3.2. Mobile COVID 19 Vaccine Distributions in Middle Tennessee Reach Underserved Populations

The long-term impact of COVID-19 on underserved communities in Tennessee has
been devastating. Prior to COVID-19, underserved communities in Tennessee have strug-
gled with economic hardships and health disparities. The COVID-19 pandemic exacerbated
pre-existing inequities, highlighted by the social determinants of health (SDOH). Therefore,
it became critical to expedite COVID-19 vaccine distributions to these communities, who
are at higher risk for the more severe outcomes of COVID-19 disease. The MMC-MVP
provided free COVID-19 vaccines and vaccine-related information to both urban and rural
satellite counties in Middle Tennessee (Figure 2A). Vaccine events targeted underserved
populations by zip codes based on vaccination rates and SDOH (Figure 2B). The zip codes
include populations that are traditionally vaccine-hesitant or vaccine-resistant due to dis-
trust of the government and/or medical establishment. The top ten counties served by the
MMC-MVP included Davidson County, the second largest county in Tennessee, followed
by Rutherford, Williamson, Sumner, Wilson, Montgomery, Robertson, Shelby, Cheatham,
and Dickson Counties (Figure 3).
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Distribution of vaccines in Middle Tennessee by the Meharry Medical College-Mobile Vaccination
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3.3. Meharry Medical College-Mobile Vaccination Program from March 2021 through COVID-19
Surge in September 2021

In March 2021, Tennessee was rebounding from the December 2020 surge in COVID-19
new infections and increased hospitalization rates [19,20]. On 30 August 2021, just prior
to the September surge, the moving seven-day average was the highest of the pandemic,
averaging 8442 new cases per day [21]. Data obtained from the MMC-MVP between
March 2021 and September 2021 reveal that the vaccination team provided free COVID-
19 vaccinations to 4895 participants during urban and rural community vaccine events
(Figure 4). The highest number of vaccinations provided by the program during this time
was achieved in April and September 2021 (Figure 4).
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Figure 4. Total number of vaccines provided monthly by the Meharry Medical College-Mobile
Vaccination Program from March 2021 to September 2021.

3.4. Meharry Medical College-Mobile Vaccination Program Reaches Targeted Populations
Reluctant to Vaccinate

To date, approximately 50% of Tennessee’s population has been fully vaccinated for
COVID-19. However, young, underserved minority populations across the state have
been reluctant to accept the COVID-19 vaccine. Blacks and rural non-Hispanic whites
have the lowest fully vaccinated rates in Tennessee at 34% and 38%, respectively, and
represent 17.1% and 78.4% of the state’s population, respectively [22]. In terms of age, the
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percentage of unvaccinated Tennesseans is highest among individuals aged from 16 to
40 [23]. As shown in Figure 5A, Black and non-Hispanic whites represent the majority
of vaccinated candidates serviced by the MMC-MVP (Figure 5A). The MMC-MVP also
provided COVID-19 vaccine access to the age demographic in Tennessee that is less likely to
accept vaccination. As shown in Figure 5B, the MMC-MVP has provided more vaccinations
for individual’s aged from 16 to 49 than any other age demographic.
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4. Discussion

With nearly 5000 vaccinations administered to targeted communities at the greatest
risk for the most severe symptoms associated with COVID-19 disease, we have impacted
these communities in important ways to reduce severe disease, hospitalizations, and death
due to COVID-19. The MMC-MVP has been significant in reducing community spread
among the most vulnerable to COVID-19 infection.

Mobile COVID-19 vaccination programs are essential in providing free COVID-19
vaccine access and information to state, local, and tribal communities throughout the United
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States. Mobile vaccination programs are a cost-effective way of providing hard-to-reach and
high-risk populations with COVID-19 vaccines. Some underserved community partners are
often reluctant to accept the vaccines. There were cultural and language barriers that had
to be addressed. The MMC-MVP provides on-site translators and bilingual medical staff.
The staff also provides flyers, infographics, and Facebook Live sessions focused on vaccine
safety and efficacy in different languages to accommodate community partners with English
as a second language. Furthermore, the MMC-MVP partners with Hispanic/Latinx and
immigrant community base organizations to support vaccine information in the appropriate
cultural context.

With the continual evolution of new viral variants, breakthrough infections, unvacci-
nated populations, and long-standing global vaccine inequities, the end of the COVID-19
pandemic appears uncertain at this time [24–28]. SARS-CoV-2, the etiological agent for
COVID-19, will likely become endemic in the US, resulting in continual spikes and possibly
larger outbreaks, requiring the continued deployment of mobile vaccination program units.
Vaccinating the unvaccinated in the US and around the world must be a high priority.
This will require an extension of existing vaccine manufacturing and distribution into
developing countries to expedite vaccine delivery. In resource-poor countries, where most
of the population resides in rural communities requiring distant travel for health care
access, mobile COVID-19 program units will play a significant role in bringing vaccines to
these isolated, underserved communities. The need for COVID-19 testing and vaccinations
is more pronounced in rural communities in Tennessee and throughout the South. Rural
communities are overburdened with an extended travel time to health care services and lack
access to public transportation. The lack of health care infrastructure and access to primary
and acute care physicians in rural communities is a longstanding problem in Tennessee
and throughout the South. Coupled with persistent vaccine hesitancy and resistance in
these rural communities, COVID-19 vaccine uptake is likely to remain low.

In African American communities, it is essential to dispel misinformation associated
with vaccine safety and efficacy. Vaccine information should be displayed and explained
to communities and their questions answered via social media and town halls, as well as
in non-traditional venues such as barbershops, salon, churches, and grocery markets. In
addition, community liaisons could be employed to serve as trusted messengers to improve
COVID-19 vaccine confidence. It is also essential to make vaccine access and COVID-19
testing available to all African American community members that reside in both urban and
rural Tennessee, supporting the need for mobile testing and mobile vaccination programs.

To improve COVID-19 vaccine acceptance among rural non-Hispanic whites in Ten-
nessee, we must mitigate vaccine hesitancy by developing messaging platforms targeting
rural communities by enlisting the help of Country, Western, and NASCAR celebrities in
Nashville, as well as by participating in community events such as the Harvest Festival
and the Tennessee State Fair. Vaccine ambassador training would help form a team of
ambassadors who can build trust and instill vaccine confidence within their respective rural
community members. Vaccine ambassadors would also include parents, students, teachers,
primary care physicians, and pastors. We must also debunk long-standing conspiracy
theories involving the government and vaccine companies with evidence-based scientific
information. We must develop pathways to connect rural communities in Tennessee to the
existing COVID-19 prevention infrastructure. Finally, we must address the barriers that
inhibit rural community access to COVID-19 testing and vaccines.

Mobile vaccine programs will play an important role in COVID-19 vaccinations and
CDC-scheduled vaccinations of Afghan refugee resettlements in Tennessee and throughout
the US. Tribal communities in the US have greatly benefited from mobile vaccination pro-
grams that also include expanded health care services such as dental screening, cholesterol
and diabetes testing, blood-pressure screenings, hearing tests, and glaucoma screenings.
Large corporations in the US have employed mobile vaccinations program units to vac-
cinate their workforce against COVID-19. Mobile vaccine units deployed to elder care
facilities have been instrumental in mitigating COVID-19-associated morbidity and mortal-
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ity in this vulnerable, at-risk population. Mobile vaccination program units are providing
standard vaccinations for immigrant and migrant communities in Tennessee, especially
for pediatric populations that have not been able to attend routine wellness visits. Mobile
vaccinations programs can coordinate their events with community base organizations
to increase their volunteer base and foster trust within communities to improve uptake
of the COVID-19 vaccine. To reduce language and culture barriers, bilingual community
partners can be integrated into the staffing to ensure all participants are engaged in a
culturally competent manner. The social conservatism in Tennessee and the South will
require mobile vaccine programs to partner with faith base communities to support the
unique and necessary role that the COVID-19 vaccines will play in ending/curtailing this
pandemic. Religious beliefs are deeply rooted for some individuals, and may preclude the
use of vaccines to prevent infection, disease, and death. Therefore, vaccine program staff
must engage pastors and other faith staff to establish a dialog with congregants to improve
vaccine confidence. For vaccine distribution to these communities, mobile vaccination
programs must partner with local health departments, public health clinics, pharmacies,
and private-sector vaccinators to bring COVID-19 vaccinations to scale within these at-risk
communities. The CDC and the Federal Emergency Management Agency (FEMA) have
developed materials to help FQHC’s and other jurisdictions establish mobile vaccination
sites and mobile vaccination units, and have expanded their use as COVID-19 vaccinations
are needed. Mobile vaccination units and programs will become increasingly important
in strategies to rapidly vaccinate more of the population, especially at a time when mul-
tiple boosters may be required to protect the population, due the continual emergence
of SARS-CoV-2 variants that may evade the immune protection of existing vaccines. As
stated in the Biden administration’s National Strategy for the COVID-19 Response and
Pandemic Preparedness, the federal government will establish partnerships with state and
local governments to create as many venues for vaccination as are needed, in communities
and settings that people trust. These settings include mobile vaccine programs and mobile
vaccination units. The national strategy focuses on hard-to-reach and high-risk popula-
tions, and meeting communities where they are to make vaccinations as accessible and
equitable as possible. This can be achieved with the overall coordination of all national
and international stakeholders, with a common goal of ending the COVID-19 pandemic on
a global scale. This would include the global delivery of life-saving COVID-19 vaccines
via mobile vaccination programs and mobile vaccination units to all global communities
in need. This would require a meeting of nations and capital investments to include pub-
lic and private partnerships in supporting resource-poor nations and ensuring equitable
access and opportunities to benefit from the manufacturing and distribution of vaccines
within each country. Training programs, designed to create a workforce for mobile vaccine
programs and mobile vaccine units, are essential due to the current shortages of health care
workers and overburdened medical care providers. We can expect that the role of mobile
vaccine programs and mobile vaccine units will increase over time, as new infectious
threats emerge.

5. Conclusions

At MMC, we have measured the success of our mobile COVID-19 vaccine program
and would like to offer the MMC-MVP as a model for delivering COVID-19 vaccines to
underserved communities throughout the South. In the future, the MMC-MVP wants
to expand COVID-19 vaccination to additional rural counties across Tennessee, where
vaccination rates are lowest. Expansion will not occur without challenges, due to the high
level of vaccine hesitancy and resistance in these areas. We plan to partner with entities
in rural counties, including primary care physicians, teachers, parents, and teenagers, to
develop a cadre of vaccine ambassadors/trusted messengers among these individuals to
promote COVID-19 uptake in their communities. At MMC, we will continue to provide
COVID-19 vaccine testing and free COVID-19 vaccines to communities in need. Our
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program staff are committed to providing up-to-date COVID-19 information and services
to underserved populations.

Taken together, the MMC-MVP has served both urban and rural communities to
increase COVID-19 vaccination rates throughout Middle Tennessee.

Author Contributions: Conceptualization, D.J.A., P.D.J. and P.M.-J.; Data curation, P.D.J., P.M.-J.,
S.S., C.N. and K.L.; Formal analysis, K.L. and D.S.; P.D.J.; Methodology, P.D.J. and P.M.-J.; Project
administration, C.N. and D.S.; Resources, D.S.; Software, K.L.; Supervision, D.S.; Visualization, D.J.A.;
Writing—original draft, D.J.A.; Writing—review & editing, S.S.. All authors have read and agreed to
the published version of the manuscript.

Funding: Funding for the MMC-MVP was provided by the Bloomberg Philanthropies’ Greenwood
Initiative. Funding was also provided by NIH NHLBI Non-Federal 1OT2HL156812-01, Subcontract
Number 19-312-0217571-66101L.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: The study did not report any laboratory-based data.

Acknowledgments: The authors thank Cherae Farmer-Dixon and School of Dentistry for collabora-
tions with COVID-19 testing and vaccinations. The authors also would like to thank the Meharry
Office of Scientific Editing and Publications for editorial assistance provided during manuscript
preparation (NIH S21MD000104). Research Centers in Minority Institutions (RCMI) program grant
(U54MD007586-01).

Conflicts of Interest: The authors declare there are no competing interests.

Disclaimer: The funders did not participate in the design, preparation, or data analysis of the study
or the decision to publish the manuscript.

References
1. Bassetti, M.; Vena, A.D.; Giacobbe, R. The Novel Chinese Coronavirus (2019nCoV) Infections: Challenges for fighting the storm.

Eur. J. Clin. Investig. 2020, 50, e13209. [CrossRef] [PubMed]
2. Lai, C.C.; Shih, T.P.; Ko, W.C.; Tang, H.J.; Hsueh, P.R. Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and

coronavirus disease-2019 (COVID-19): The epidemic and the challenges. Int. J. Antimicrob. Agents 2020, 3, 105924. [CrossRef]
3. Li, Q.; Guan, X.; Wu, P.; Wang, X.; Zhou, L.; Tong, Y. Early transmission dynamics in Wuhan, China, of novel coronavirus-infected

pneumonia. N. Engl. J. Med. 2020, 13, 1199–1207. [CrossRef] [PubMed]
4. Huang, C.; Wang, Y.; Li, X.; Ren, L.; Zhao, J.; Hu, Y. Clinical features of patients infected with 2019 novel coronavirus in Wuhan,

China. Lancet 2020, 395, 497–506. [CrossRef]
5. Wiersinga, W.J.; Rhodes, A.; Cheng, A.C.; Peacock, S.J.; Prescott, H.C. Pathophysiology, Transmission, Diagnosis, and Treatment

of Coronavirus Disease 2019 (COVID-19): A Review. JAMA 2020, 8, 782–793. [CrossRef] [PubMed]
6. Alcendor, D.J. Racial Disparities Associated COVID-19 Mortality among Minority Populations in the US. J. Clin. Med. 2020,

8, E2442. [CrossRef]
7. Oliver, S.E.; Gargano, J.W.; Marin, M.; Wallace, M.; Curran, K.G.; Chamberland, M.; McClung, N.; Campos-Outcalt, D.; Morgan,

R.L.; Mbaeyi, S.; et al. The Advisory Committee on Immunization Practices’ Interim Recommendation for Use of Pfizer-BioNTech
COVID-19 Vaccine-United States, December 2020. MMWR Morb. Mortal. Wkly. Rep. 2020, 50, 1922–1924. [CrossRef]

8. Frenck, R.W., Jr.; Klein, N.P.; Kitchin, N.; Gurtman, A.; Absalon, J.; Lockhart, S.; Perez, J.L.; Walter, E.B.; Senders, S.; Bailey, R.; et al.
C4591001 Clinical Trial Group. Safety, Immunogenicity, and Efficacy of the BNT162b2 Covid-19 Vaccine in Adolescents. N. Engl. J.
Med. 2021, 3, 239–250. [CrossRef]

9. Livingston, E.H.; Malani, P.N.; Creech, C.B. The Johnson & Johnson Vaccine for COVID-19. JAMA 2021, 15, 1575.
10. Hildreth, J.E.K.; Alcendor, D.J. Targeting COVID-19 Vaccine Hesitancy in Minority Populations in the US: Implications for Herd

Immunity. Vaccines 2021, 9, 489. [CrossRef]
11. Alcendor, D.J. Targeting COVID Vaccine Hesitancy in Rural Communities in Tennessee: Implications for Extending the COVID-19

Pandemic in the South. Vaccines 2021, 9, 1279. [CrossRef] [PubMed]
12. National Strategy for the COVID-19 Response and Pandemic Preparedness. Available online: https://www.whitehouse.gov/

wp-content/uploads/2021/01/National-Strategy-for-the-COVID-19-Response-and-Pandemic-Preparedness.pdf (accessed on
20 January 2021).

13. FDA Authorizes Pfizer-BioNTech COVID-19 Vaccine for Emergency Use in Children 5 through 11 Years of Age. Available online:
https://www.fda.gov/news-events/press-announcements/fda-authorizes-pfizer-biontech-covid-19-vaccine-emergency-use-
children-5-through-11-years-age (accessed on 29 October 2021).

http://doi.org/10.1111/eci.13209
http://www.ncbi.nlm.nih.gov/pubmed/32003000
http://doi.org/10.1016/j.ijantimicag.2020.105924
http://doi.org/10.1056/NEJMoa2001316
http://www.ncbi.nlm.nih.gov/pubmed/31995857
http://doi.org/10.1016/S0140-6736(20)30183-5
http://doi.org/10.1001/jama.2020.12839
http://www.ncbi.nlm.nih.gov/pubmed/32648899
http://doi.org/10.3390/jcm9082442
http://doi.org/10.15585/mmwr.mm6950e2
http://doi.org/10.1056/NEJMoa2107456
http://doi.org/10.3390/vaccines9050489
http://doi.org/10.3390/vaccines9111279
http://www.ncbi.nlm.nih.gov/pubmed/34835210
https://www.whitehouse.gov/wp-content/uploads/2021/01/National-Strategy-for-the-COVID-19-Response-and-Pandemic-Preparedness.pdf
https://www.whitehouse.gov/wp-content/uploads/2021/01/National-Strategy-for-the-COVID-19-Response-and-Pandemic-Preparedness.pdf
https://www.fda.gov/news-events/press-announcements/fda-authorizes-pfizer-biontech-covid-19-vaccine-emergency-use-children-5-through-11-years-age
https://www.fda.gov/news-events/press-announcements/fda-authorizes-pfizer-biontech-covid-19-vaccine-emergency-use-children-5-through-11-years-age


Vaccines 2022, 10, 211 11 of 11

14. Mobile Vaccination Resources. Available online: https://www.cdc.gov/vaccines/covid-19/planning/mobile.html (accessed on
24 August 2021).

15. Murthy, B.P.; Sterrett, N.; Weller, D.; Zell, E.; Reynolds, L.; Toblin, R.L.; Murthy, N.; Kriss, J.; Rose, C.; Cadwell, B.; et al. Disparities
in COVID-19 Vaccination Coverage Between Urban and Rural Counties-United States, December 14, 2020–April 10, 2021. MMWR
Morb. Mortal. Wkly. Rep. 2021, 20, 759–764. [CrossRef] [PubMed]

16. Polack, F.P.; Thomas, S.J.; Kitchin, N.; Absalon, J.; Gurtman, A.; Lockhart, S.; Perez, J.L.; Pérez Marc, G.; Moreira, E.D.;
Zerbini, C.; et al. C4591001 Clinical Trial Group. Safety and Efficacy of the BNT162b2 mRNA Covid-19 Vaccine. N. Engl. J. Med.
2020, 27, 2603–2615. [CrossRef] [PubMed]

17. Opel, D.J.; Diekema, D.S.; Ross, L.F. Should We Mandate a COVID-19 Vaccine for Children? JAMA Pediatr. 2021, 2, 125–126.
[CrossRef]

18. General recommendations on immunization—Recommendations of the Advisory Committee on Immunization Practices (ACIP).
National Center for Immunization and Respiratory Diseases. MMWR Recomm. Rep. 2011, 2, 1–64.

19. Rodríguez, J.E.; López, I.A.; Campbell, K.M.; Dutton, M. The Role of Historically Black College and University Medical Schools in
Academic Medicine. J. Health Care Poor Underserved 2017, 1, 266–278. [CrossRef]

20. Tennessee’s COVID-19 Outbreak Is Now among the Worst in the Nation as Vaccine Rollout Nears. Available online:
https://www.tennessean.com/story/news/health/2020/12/16/tennessee-covid-19-outbreak-among-top-country-vaccine-
nears-rollout/3921120001/ (accessed on 16 December 2020).

21. If COVID Cases Spike Further in Tennessee, Health Department Warns Christmas Surge ‘Will Break Our Hospitals’. Available
online: https://www.washingtonpost.com/nation/2020/12/21/tennessee-covid-christmas-hospitals-piercey/ (accessed on
21 December 2020).

22. Tennessee Vaccination Rates by County. Available online: https://www.tn.gov/health/cedep/ncov/covid-19-vaccine-
information.html#vaccine (accessed on 8 August 2021).

23. Tennessee Department of Health. Available online: https://www.tn.gov/health/cede.p/ncov/data.html (accessed on
11 July 2021).

24. Ladhani, S.N.; Ireland, G.; Baawuah, F.; Beckmann, J.; Okike, I.O.; Ahmad, S.; Garstang, J.; Brent, A.J.; Brent, B.; Aiano, F.; et al.
Emergence of SARS-CoV-2 Alpha (B.1.1.7) variant, infection rates, antibody seroconversion and seroprevalence rates in secondary
school students and staff: Active prospective surveillance, December 2020 to March 2021, England. J. Infect. 2021, 5, 573–580.
[CrossRef] [PubMed]

25. Planas, D.; Bruel, T.; Grzelak, L.; Guivel-Benhassine, F.; Staropoli, I.; Porrot, F.; Planchais, C.; Buchrieser, J.; Rajah, M.M.; Bishop,
E.; et al. Sensitivity of infectious SARS-CoV-2 B.1.1.7 and B.1.351 variants to neutralizing antibodies. Nat. Med. 2021, 5, 917–924.
[CrossRef]

26. Da Silva, J.C.; Félix, V.B.; Leão, S.A.B.F.; Trindade-Filho, E.M.; Scorza, F.A. New Brazilian variant of the SARS-CoV-2 (P1/Gamma)
of COVID-19 in Alagoas state. Braz. J. Infect. Dis. 2021, 3, 101588. [CrossRef]

27. Davis, C.; Logan, N.; Tyson, G.; Orton, R.; Harvey, W.T.; Perkins, J.S.; Mollett, G.; Blacow, R.M.; COVID-19 Genomics UK (COG-
UK) Consortium; Peacock, T.P.; et al. COVID-19 DeplOyed VaccinE (DOVE) Cohort Study investigators. Reduced neutralisation
of the Delta (B.1.617.2) SARS-CoV-2 variant of concern following vaccination. PLoS Pathog. 2021, 12, e1010022.

28. Gu, H.; Krishnan, P.; Ng, D.Y.M.; Chang, L.D.J.; Liu, G.Y.Z.; Cheng, S.S.M.; Hui, M.M.Y.; Fan, M.C.Y.; Wan, J.H.L.; Lau, L.H.K.; et al.
Probable Transmission of SARS-CoV-2 Omicron Variant in Quarantine Hotel, Hong Kong, China, November 2021. Emerg. Infect.
Dis. 2022, 28, 460–462. [CrossRef] [PubMed]

https://www.cdc.gov/vaccines/covid-19/planning/mobile.html
http://doi.org/10.15585/mmwr.mm7020e3
http://www.ncbi.nlm.nih.gov/pubmed/34014911
http://doi.org/10.1056/NEJMoa2034577
http://www.ncbi.nlm.nih.gov/pubmed/33301246
http://doi.org/10.1001/jamapediatrics.2020.3019
http://doi.org/10.1353/hpu.2017.0022
https://www.tennessean.com/story/news/health/2020/12/16/tennessee-covid-19-outbreak-among-top-country-vaccine-nears-rollout/3921120001/
https://www.tennessean.com/story/news/health/2020/12/16/tennessee-covid-19-outbreak-among-top-country-vaccine-nears-rollout/3921120001/
https://www.washingtonpost.com/nation/2020/12/21/tennessee-covid-christmas-hospitals-piercey/
https://www.tn.gov/health/cedep/ncov/covid-19-vaccine-information.html#vaccine
https://www.tn.gov/health/cedep/ncov/covid-19-vaccine-information.html#vaccine
https://www.tn.gov/health/cede.p/ncov/data.html
http://doi.org/10.1016/j.jinf.2021.08.019
http://www.ncbi.nlm.nih.gov/pubmed/34400220
http://doi.org/10.1038/s41591-021-01318-5
http://doi.org/10.1016/j.bjid.2021.101588
http://doi.org/10.3201/eid2802.212422
http://www.ncbi.nlm.nih.gov/pubmed/34860154

	Introduction 
	Materials and Methods 
	Meharry Medical College Mobile Vaccination Unit 
	Candidates and Vaccinations 
	Statistical Analysis 

	Results 
	Meharry Medical College Mobile Vaccination Unit Outreach 
	Mobile COVID 19 Vaccine Distributions in Middle Tennessee Reach Underserved Populations 
	Meharry Medical College-Mobile Vaccination Program from March 2021 through COVID-19 Surge in September 2021 
	Meharry Medical College-Mobile Vaccination Program Reaches Targeted Populations Reluctant to Vaccinate 

	Discussion 
	Conclusions 
	References

