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Chapter

Mobile Clinics in the United States

and the COVID-19 Pandemic:
A Response Strategy Model

Sharon Attipoe-Dorcoo and Rigoberto Delgado

Abstract

Mobile health clinics are critical avenues for reaching under-resourced populations.
There are over 2,000 mobile clinics serving 7 million individuals annually. Costs
per patient are low compared to stationary clinics. Further, they play a critical role
in reducing healthcare access disparities by ensuring healthcare is delivered at the
doorstep of patients. However, this model of healthcare delivery is a tool that is
rarely considered for dealing with emergencies such as a pandemic. The case of
the COVID-19 pandemic illustrates several potential areas where mobile clinic
programs can play a critical role. Apart from the role mobile clinics have played in
improving COVID-19 testing for under-resourced populations, and the current
efforts in expanding their use in vaccinations, there are other proposed initiatives
that should be explored. Establishing a comprehensive approach to incorporate
mobile clinics in our entire health system, would not only be effective for addressing
health outcomes of under-resourced patient populations, but will also contribute
to the success of a national pandemic response. Mobile healthcare clinics are a vital
part of equitable national healthcare solutions, and it is time to recognize their
broader potential, and include them in preparation efforts for current and future
health crises.

Keywords: mobile clinics, pandemic, COVID-19, under-resourced, community,
healthcare

1. Introduction

In this chapter, we discuss mobile clinics and their importance in healthcare
delivery especially during health emergencies such as a pandemic. The COVID-19
pandemic has highlighted the need for creating channels for reaching under-
resourced populations in a fast and effective manner. We present the case that
mobile clinics, properly equipped, could deliver services to rural and urban com-
munities alike. However, creating an integrated system of mobile clinics is necessary
to successfully and sustainably achieve the opportunities which are described in this
chapter. We start by providing a thorough description of mobile clinics, highlight
cases of selected programs in Southern states of the United States, and finally
discuss examples and initiatives to strategically integrate mobile clinics in our
healthcare delivery systems to efficiently respond in emergencies.
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2. Role of Mobile clinics in health delivery systems

Mobile clinics are vehicles customized with medical equipment to provide health
services in communities for different health populations. They are staffed with
health professionals to increase health access to populations and enforce disease
prevention, as well as improve access to chronic health management at reduced
costs [1]. Mobile clinics have also been used to increase healthcare staff and provide
specialty equipment such as orthoses and prostheses to disabled patients in Sao
Paulo [2]. In situations such as flooding when building facilities were destroyed or
individuals were unable to access stationary healthcare facilities, mobile clinics were
alternatives to providing adequate medical services as was in the case in Malaysia
[3]. These examples illustrate how mobile clinics can provide the healthcare needs
of populations similarly to stationary healthcare facilities, and addresses geographi-
cal barriers by bringing the care to patients. Additionally, a study on patient satis-
faction for preventive services in Saudi Arabia showed that patients were satisfied
with the working hours and human resources of the mobile clinics 95% of the time,
while in northern Nigeria, [4] there were positive perceptions of mobile clinics by
providers, community leaders and patients [5].

Mobile health clinics have been used in the United States to provide healthcare
services to the uninsured or individuals lacking geographic access to health [6]. They
continue to be longstanding community-based service delivery models that fill gaps
in healthcare delivery safety-nets and reach under-resourced populations in both
urban and rural areas [1]. Their effectiveness could potentially increase should they be
used together with other forms of healthcare services delivery for coordinated health
management. There are about 2,000 mobile clinics in the United States serving 7
million at-risk people annually [5, 7]. The mobile clinic model is an efficient avenue for
healthcare delivery ($36 saved from mobile clinic services compared to emergency vis-
its for every $1 invested in the mobile clinic) [8]. “They work in some places where the
economics make sense, and where the technology can survive the bumpy roads” [9].

3. Geographic distribution of Mobile clinic programs in the United
States

A self-reported survey was sent to representatives of mobile clinics who were
either clinic managers, providers, or directors in Texas, Florida, North Carolina,

Figure 1.
National map with Mobile clinics in TX, FL, NC, GA.
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and Georgia [10]. There were a total of 49 mobile clinics that were operated by 15
organizations across all four states. Figure 1 illustrates the overall distribution of
the mobile clinics across the states in the surveyed programs. Florida had six rural

Florida Mobile Clinics
@ Urban
@  Rural
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Figure 2.
Map of FL with Mobile clinics in urban and ruval locations.

Mobile Clinics

Figure 3.

Mobile Clinics
Urban

Figure 4.
Mayp of GA with Mobile clinics in urban location.

3



SARS-CoV-2 Origin and COVID-19 Pandemic Across the Globe

DALLAM

oLpHAM |

3 O e M

|

TERRY ‘nwu
T oy

i
RTIN

anorews | wa

CULBERSOMN
REEVES

JEFF DAVIS BERE

LLLLLLL
nnnnnnnnnnnnnn

Mobile Clinics
@ urban
@ Rural

0 25 50 100 150 00
—_—— Miles

Figures.
Map of TX with Mobile clinics in urban location.

and 12 urban locations (Figure 2); North Carolina had three urban and one rural
(Figure 3); Georgia and Texas had all clinics in urban locations, Figure 4 and
Figure 5 respectively. Reasons provided by the mobile clinic representatives as to
how they choose their respective locations varied across the different states and
the types of healthcare delivery strata (dental, dental/preventive, preventive care,
primary care/preventive, and mammography/primary care/preventive). Some of
the reasons mentioned included using results from hotspot mapping, and commu-
nity needs assessments [10].

4. Costs of operating Mobile clinic programs

Planning a mobile clinic program requires several stakeholders in both the pri-
vate and public sectors [11] therefore the costs and complexities of running mobile
clinics should not be underestimated [12]. Costs include recurrent costs (variable
costs of running the mobile clinic such as maintenance, repair, fuel, and compensa-
tion for the healthcare providers who provide services in the mobile clinics), as well
as capital costs such as the acquisition costs of equipment, and vehicle [13]. Brazil,
for example, has a sustainable 8-year mobile clinic program integrating the com-
munity, government, and private sectors [14] as a way to ensure the sustainability
of the program. Mobile clinic outreach programs can be complex and expensive;
however, these complexities can be mediated by public policy or resource plan-
ning [15]. Acquiring mobile clinics and delivering healthcare services is therefore
an effort that needs careful planning and assessment, as well as consideration of
outcomes and how performance would be evaluated [16].

A survey [10] based on the accounting documentation of the mobile clinics
in each of the stratified service types: dental, dental/preventive, preventive care,
primary care/preventive, and mammography/primary care/preventive was con-
ducted. The findings highlighted in a recent publication [17] showed the highest
averages of annual operating costs for dental and dental/preventive services ranging
($2.3-$2.5 million) and preventive and primary care/preventive between $479,000
and $822,000. Mammography/primary care/preventive had the lowest annual
average of $300,000. The largest overall cost line item was labor costs, followed by
depreciation and then maintenance costs. Largest percentage of labor costs of more
than 90% of total costs was in preventive and primary care/preventive. Dental and
dental/preventive labor costs represented 80%, while mammography/primary care/
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preventive had 65%. The highest percentage for depreciation costs was for mam-
mography/primary care/preventive with (25%), followed by dental and dental/
preventive (13%), and preventive and primary care/preventive services at 5% [17].
The variation in depreciation costs was attributable to the differences in the type
of capital equipment used by each of the stratified service types. For example,
mammography’s 25% likely corresponded to the expensive screening equipment.
The percent of total costs attributable to maintenance was 10% for mammography/
primary care/preventive, followed by dental and dental/preventive with 7%, and
preventive and primary care/preventive at 3% [17].

The estimated cost per patient visit was analyzed using the reported annual
patient visits from survey responses. Average annual operating cost per patient visit
ranged from $243 in preventive services to $65 for mammography/primary care/
preventive delivery services. While the cost per patient visit for dental services
($123) was considerably lower than dental/preventive services ($225), preventive
services had an average cost per patient visit of $243, suggesting an overall high cost
for prevention programs [17].

5. Role of Mobile clinic programs in healthcare disparities

The COVID-19 pandemic has exacerbated existing limitations of our health
systems when confronted with the unexpected emergence of major diseases and
highlighted the prevailing disparities in the healthcare delivery system. Populations
affected in such situations tend to be the poor [18]. Mobile healthcare delivery
programs play an important role in effectively supporting under-resourced popula-
tions during pandemics, and do so in a cost-effective manner [1]. Harvard Medical
School’s Family Van is an excellent example, offering blood pressure screenings, and
other chronic disease management services [19]. These screenings decrease the risk
of heart disease and stroke, and other chronic conditions which if left untreated can
result in negative health outcomes and further increase health disparities.

Mobile clinics are adaptive and have the capability to help address emergencies
in both an innovative and timely fashion [20]. As long-standing community-based
healthcare delivery avenues, they play a critical role in addressing healthcare access
barriers that exacerbate healthcare disparities. For example, representatives from
a clinic in North Carolina highlighted challenges around equitable access to health-
care that the population of farmworkers they serve, face. “The idea of having those
responsible for meeting the economic need of providing food for individuals in
the nation, have difficulty with accessing healthcare, is unimaginable”. The ways
in which the mobile clinic has proven resourceful to the farmworkers is by provid-
ing healthcare at minimal costs, and partnering with stationary clinics to ensure a
continuum of care [10].

6. Decision tool for Mobile clinics deployment

Results from the survey conducted by Attipoe-Dorcoo et al. [10], also indicated
that counties in North Carolina and Florida experienced varying degrees of additive
effects from the provision of primary and preventive care via mobile clinic provid-
ers. Mobile clinics in these counties were influential in delivering critical primary
and preventive healthcare services to under-resourced populations. A mobile clinic
primary care service index was constructed taking into account miles traveled by
the mobile clinic, speed of the mobile clinic, number of primary care providers per
mobile clinic program, number of primary care providers available in a primary
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care service area (PCSA), and the total population in a PCSA [21]. The index
provides a valuable unit of measure to enable program managers of primary care
mobile clinics to allocate their resources accordingly based on either a goal to extend
their level of influence, which can be a metric to share with funders, or identify
other potential areas of need to establish influence. Geographic areas with the great-
est need can be identified via the lowest index, and resources can be allocated either
as additional providers or mobile clinics to ensure the health needs of populations
are met [21].

The findings from Attipoe-Dorcoo et al. [10] also highlighted that only one
mobile clinic organization was identified in three counties in North Carolina and
a similar situation was observed for rural counties in Florida as well. Anecdotally
mobile clinic representatives constantly advocate for more mobile clinic access
in rural areas, however, the challenges of implementing such efforts are yet to be
overcome nationally. The index could be a tool that is leveraged to help provide the
needed geographic metric needed in operational decision-making to ensure effi-
cient allocation of resources [21].

7. Examples and opportunities for improved pandemic responses with
Mobile clinics

A recently published commentary shared the findings of a webinar co-hosted
by the Harvard Medical School’s Family Van together with the Mobile Healthcare
Association to gain an understanding of the current state of efforts by the clin-
ics, discuss best practices, and exchange ideas [20]. Several mobile clinics in the
United States offered services to different populations during the early stages of
the COVID-19 pandemic, and still continue to do so. Examples highlighted in the
commentary include the Parkland Health and Hospital System, which had staging
areas at COVID-19 testing sites, or triage locations in the parking lots near hospital
emergency departments. Another was a federally qualified health clinic in Austin,
Texas, conducting outdoor testing. Nurses at the clinic triaged patients in their
vehicles and not the mobile van, and then patients drove around to a doctor to get
tested. Finally, Cincinnati Children’s used the mobile clinic to test employees using
an algorithm for employees to call a centralized number for a referral [20]. Mobile
clinics are an essential aspect of our healthcare delivery system with innovative and
adaptable approaches to problem-solving. Mobile clinic programs repurposed their
operations to serve other dire needs of their patient populations, and communities.
For example, the Harvard Medical School’s Family Van hosted call-in hours, con-
tacted clients directly, and distributed handouts put together with the COVID-19
Health Literacy Project [22]. The vans for the Vision to Learn program were used
to take food and household supplies to seniors in East Los Angeles in a partnership
with the Weingart East Los Angeles YMCA, University of Southern California Keck
School of Medicine, Adventist Health White Memorial, and the American Heart
Association. Other programs also used their vans to distribute food, and supplies to
families in public housing [20].

In order to efficiently leverage the adaptable and community-based approach to
healthcare delivery that mobile clinics provide, especially as an avenue to improve
pandemic responses, there is a need to consider moving beyond the grant-based
model of funding to create sustainable mobile clinic programs [20]. We need to
be asking health policy questions about how we can leverage innovation in mobile
healthcare delivery to help enhance efforts to narrow the widening gap in dispari-
ties that have resulted from this pandemic. For example, mobile clinics can be used
in case management approaches similar to the model used by Uber Technologies,
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where mobile clinics can be requested on-demand to address localized and con-
textualized needs in areas where there are increases in reported cases of health
conditions during a pandemic.

Additionally, as part of the National Emergency Preparedness Strategy, mobile
clinics can play a pivotal role in the deployment of health resources to areas with the
direst need. The model can serve to provide trained medical professionals, the use
of the actual vehicles for triage and isolation units, temporary housing, and sourc-
ing additional medical equipment. Integrating mobile health clinics in our national
healthcare delivery systems in a comprehensive way will create an existing structure
of collaboration with stationary facilities, and an innovative infrastructure that
aims to address the underlying disparities in healthcare access and geographic
barriers to care. With the evidence around costs, their geographical influence, and
populations served, healthcare policies and funding models that support mobile
clinic programs and their integration in our healthcare delivery systems will ensure
improved responses during pandemics and other health crises.

National funding programs that expand the use of technology can also provide
the opportunity to establish close collaborative involvement with other stakeholders
in the healthcare system. As the nation grapples with logistical challenges and other
gaps in current vaccination efforts, more critical attention needs to be given to the
long-standing community model of healthcare delivery with mobile clinics, and
their capability to refer and navigate patients in a comprehensive real-time manner.
This will not only support the success of current efforts in response to combating
the COVID-19 pandemic but other potential future pandemics in an equitable
fashion.

8. Conclusions

Mobile clinics are both effective and efficient in ensuring populations have
access to equitable healthcare. They have been shown to be a sound complement to
stationary clinics. In order to better leverage, their critical role in addressing health
disparities that have dramatically worsened throughout the COVID-19 pandemic,
significant shifts in healthcare reimbursement policies will need to occur. With
national efforts to combat health disparities by addressing social determinants
of health, there is now more than ever the need to consider cohesive funding for
mobile health clinics, as well as a comprehensive approach to incorporating mobile
clinics in our entire health system. These efforts will not only be effective for
improving health outcomes of under-resourced populations but will also play a
role in contributing to the success of the current national pandemic response, and
future health crises.

Acknowledgements
The authors acknowledge the Mobile Healthcare Association, and the Mobile

Health Map, a program of Harvard Medical School’s Family Van for their contribu-
tions with access and insights into mobile health programs.



SARS-CoV-2 Origin and COVID-19 Pandemic Across the Globe

Author details
Sharon Attipoe-Dorcoo™ and Rigoberto Delgado®
1 Tersha, LLC, Alpharetta, GA, USA

2 Healthcare Management and Health Economics, Department of Economics and
Finance, The University of Texas at El Paso, TX, USA

*Address all correspondence to: sharon.dorcoo@tershallc.com

IntechOpen

© 2021 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium,

provided the original work is properly cited.



Mobile Clinics in the United States and the COVID-19 Pandemic: A Response Strategy Model

DOI: http://dx.doi.org/10.5772/intechopen.98692

References

[1] Hill, C. F., Powers, B. W, Jain, S. H.,
Bennet, J., Vavasis, A., & Oriol, N. E.
(2014). Mobile health clinics in the era
of reform. American Journal of
Managed Care, 20(3), 261-264.

[2] Battistella, L. R., Juca, S. S. H.,
Tateishi, M., Oshiro, M. S., Yamanaka,
E. I, Lima, E., & Ramos, V. D. (2015).
Lucy Montoro rehabilitation network
mobile unit: An alternative public
healthcare policy. Disability &
Rehabilitation Assistive Technology,
10(4), 309-315.

[3] Ahmad, R., Mohamad, Z., Mohd
Noh, A.Y., Mohamad, N., Saharudin,
M., Hamzah, S. C., Kamauzaman Tuan,
T. H. (2008). Health major incident: The
experiences of mobile medical team

during major flood. Malaysian Journal
of Medical Sciences, 15(2), 47-51.

[4] Aljasir, B., & Alghamdi, M. S.

(2010). Patient satisfaction with mobile
clinic services in a remote rural area of
Saudi Arabia. Eastern Mediterranean
Health Journal = La Revue DeSanté De
La Méditerranée Orientale = Al-Majallah
Al-Sihhiyah Li-Sharq Al-Mutawassit,
16(10), 1085.

[5] Peters, G., Doctor, H., Afenyadu, G.,
Findley, S., & Ager, A. (2014). Mobile
clinic services to serve rural populations
in Katsina State, Nigeria: Perceptions of
services and patterns of utilization.
Health Policy & Planning, 29(5),
642-649.

[6] Campos, Mendes M., & Olmstead-
Rose, L. (2012). Mobile Health Clinics
Increasing Access to Care in Central and
Eastern Contra Costa County. Final
Report Prepared for East and Central
County Health Access Action Team.

[7]1 Malone NC, Williams MM,
Fawzi MC, Bennet J, Hill C, Katz JN,
Oriol NE (2020). Mobile health clinics

in the United States. International
Journal for Equity in Health, 19 (20)
https://doi.org/10.1186/
$12939-020-1135-7.

[8] Oriol, N. E., Cote, P.]., Vavasis, A. P,,
Bennet, J., Delorenzo, D., Blanc, P, &
Kohane, I. (2009). Calculating the
return on investment of mobile
healthcare. BMC Medicine, 7(1), 27-27.
doi: 10.1186/1741-7015-7-27.

[9] Sisler, J. (2013). Roll, roll, roll me
away. CMAJ: Canadian Medical
Association Journal, 185(3), E145.
doi:10.1503/cmaj.109-4367.

[10] Attipoe-Dorcoo S et al. (2018). An
Overview of Costs, Utilization,
Geographical Distribution & Influence
of Mobile Clinics in Rural Healthcare
Delivery in the United States. (Doctoral

dissertation, The University of Texas
School of Public Health).

[11] Brunner, Bettina, Andrew Carmona,
Alphonse Kouakou, Ibrahima Dolo,
Chloé Revuz, Thierry Uwamahoro,
Leslie Miles, and Sessi Kotchofa. (2014).
The Private Health Sector in West
Africa: Six Macro-Level Assessments.
Bethesda, MD: Strengthening Health
Outcomes through the Private Sector
Project, Abt Associates Inc.

[12] Douglass, J. M. (2005). Mobile
Dental Vans. Journal of public health
dentistry, 65(2), 110-113.

[13] Arevalo, O., Chattopadhyay, A.,
Lester, H., & Skelton, J. (2010). Mobile
dental operations: capital budgeting
and long-term viability. Journal of
public health dentistry. 70(1), 28-34.

[14] Centro De Integracao De Educacao E
Saude. (2016). Mobile Medical Center.
Retrieved from http://www.projetocies.
org.br/medical-center-mobile.php.
Accessed April 12, 2016.



SARS-CoV-2 Origin and COVID-19 Pandemic Across the Globe

[15] Lien, C., Raimo, J., Abramowitz, J.,
Khanijo, S., Kritharis, A., Mason, C,, ...
& Carney, M. T. (2014). Community
Healthcare Delivery Post-Hurricane
Sandy: Lessons from a Mobile Health
Unit. Journal of community health,
39(3), 599-605.

[16] Muolavie, D., Busby, A., Peterson,
J., & Stullenbarger, E. (2000). Thinking
about a mobile health unit to deliver
services? Things to consider before

buying. Australian Journal of Rural
Health, 8(1), 6-16.

[17] Attipoe-Dorcoo, S., Delgado, R.,
Lai, D., Gupta, A., & Linder, S. (2020).
Analysis of Annual Costs of Mobile
Clinics in the Southern United States.
Journal of Primary Care & Community
Health, 11, 2150132720980623.

[18] Blake Farmer, Nashville Public
Radio. Long-Standing Racial And
Income Disparities Seen Creeping Into
COVID-19. Accessed on April 6, 2020.
Available at: https://khn.org/news/
covid-19-treatment-racial-income-
health-disparities.

[19] The Family Van. Accessed January
28, 2021. Available at: http://www.
familyvan.org.

[20] Attipoe-Dorcoo, S., Delgado, R.,
Gupta, A., Bennet, J., Oriol, N. E., & Jain,
S. H. (2020). Mobile health clinic model
in the COVID-19 pandemic: lessons
learned and opportunities for policy
changes and innovation. International
Journal for Equity in Health, 19(1), 1-5.

[21] Attipoe-Dorcoo, S., Delgado, R.,
Lai, D., Gupta, A., & Linder, S. (2021).
Geographical Influence of Mobile
Clinics in the Southern United States.
Applied Spatial Analysis and Policy,
14(1), 81-87.

[22] Covid19 Health Literacy Project.
Accessed April 5, 2020. Available at:
https://covid19healthliteracy
project.com.

10



