J Urban Health (2021) 98:453-458
https://doi.org/10.1007/s11524-021-00552-z

®

Check for
updates

Hyper Focusing Local Geospatial Data to Improve
COVID-19 Vaccine Equity and Distribution

Yuxiao Lei

Accepted: 15 May 2021/ Published online: 28 June 2021
© The New York Academy of Medicine 2021

Keywords COVID-19 - SARS-CoV-2 - Coronavirus -
Vaccines - Aging - Geriatrics - Geospatial mapping

Neighborhood Level Data is a Crucial Resource
in Informing Vaccine Delivery

For many people around the world, the arrival of
COVID-19 vaccines marks the beginning of the end of
the current pandemic. However, in order for things to
“return to normal,” public health officials face the chal-
lenge of distributing vaccines to billions of people
around the world. One of the groups at increased risk
for COVID-19 is older adults, as an overwhelming
amount of evidence suggests that “age itself is the most
significant risk factor for severe [cases of] COVID-19
and its adverse health outcomes” [1]. Thus, when vac-
cinations first became available to the public, this age
group was prioritized in the Centers for Disease Control
and Prevention’s (CDC) vaccine rollout recommenda-
tions [2].

On the national, state, and county level, there are
many data reporting tools that can inform and
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coordinate COVID-19 vaccine distribution. The CDC’s
Social Vulnerability Index (SVI) uses sociodemographic
variables to calculate a social vulnerability rank for each
census tract, which can help officials identify and assist
communities most susceptible to public health emergen-
cies [3]. Surgo Ventures’ COVID-19 Community Vul-
nerability Index builds upon SVI data by incorporating
COVID-specific themes such as population density, ac-
cess to testing, and nearby hospital capacity [4]. The
company’s recent COVID-19 Vaccine Coverage Index
applies the same model to identify and analyze areas at
risk of poor vaccine coverage [5]. The University of
Pittsburgh’s VaxMap 2.0 identifies county-level access
to potential vaccine distribution centers and highlights
areas where populations may have lower access to facil-
ities that administer COVID-19 vaccines [6].

While these tools help public health officials identify
areas at risk for COVID-19 and low vaccine uptake,
they do not display available resources or specific
sociodemographic descriptors on the neighborhood lev-
el. Such information is the true driver behind equitable
vaccine distribution as differences in socioeconomic
status and neighborhood resources can affect one’s
health outcomes [7, 8]. In New York City, these differ-
ences are on display when one looks at COVID-19
vaccination rates by borough. As of April 29, the per-
centage of fully vaccinated older adults in Manhattan
was 70% among adults 65-74, 67% among adults 75—
84, and 54% among adults older than 85. In Brooklyn,
meanwhile, the percentage of fully vaccinated older
adults was much lower across all three age groups:
52%, 47%, and 35%, respectively [9]. The higher rates
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of vaccination in Manhattan can be partially explained
by two sociodemographic indicators that are strong
predictors of health outcomes: poverty and education
status [10]. Adults 65+ living in Manhattan have, on
average, lower rates of individuals living in poverty
(18.0%) and more people with higher levels of educa-
tion (18.4% have at least bachelor’s degree) than those
living in Brooklyn (22.6% live in poverty, 11.8% have
at least bachelor’s degree) [11, 12].

How Tools Like IMAGE:NYC Leverage Data
to Address Vaccine Distribution Challenges

Unlike national or state level data, local data that com-
bines sociodemographic descriptors with geospatial
mapping provides a more nuanced picture of existing
communities. One example of such a resource is
IMAGE:NYC, an interactive map created by The New
York Academy of Medicine (NYAM) in partnership
with the City University of New York. As an open-
source map of the city’s aging population,
IMAGE:NYC provides its users with a visualization of
local data while also displaying overlays of services and
resources relevant to adults age 65+ [13]. By utilizing
tools such as IMAGE:NYC, public health practitioners
can better understand the communities they work in and
adapt vaccine distribution efforts as needed.

Bridging the Digital Divide

Older adults are typically less fluent with com-
puters and/or internet services than their younger
counterparts. In NYC’s vaccine rollout efforts, most
public health announcements and education mate-
rials are first posted online. The easiest way for
individuals to secure an early vaccination appoint-
ment is to use the city’s online Vaccine Finder to
locate a preferred distribution center [14]. For older
adults lacking internet access, the only option is to
make appointments by phone, where they are often
put on hold for hours [15]. According to the 2015—
2019 American Community Survey, about 23.5%
of adults 65+ living in NYC have no access to a
computer. When broken down by neighborhood
tabulation area (NTA), places like Williamsburg
(62.9%), East Harlem North (47.1%), and China-
town (43.4%) begin to stand out with even higher
percentages [11].
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By identifying these neighborhoods, public health
officials can understand which areas require additional
assistance. Local health departments can partner with
organizations such as religious institutions, senior cen-
ters, and libraries to distribute educational materials and
inform older adults on vaccine education and safety.
Encouraging healthcare providers, social workers, and
other community members to assist older patients with
online registration can improve vaccination rates in
neighborhoods with low technological access or literacy

[Fig. 1].

Ensuring Accessibility

Mobility is another major concern as older adults (and
anyone with a physical disability) may be unable to
leave their home or commute to a vaccination site with-
out assistance. Those who cannot rely on friends or
family members may find vaccine sites inaccessible
due to transportation difficulties or location. In the past
decade, various studies have linked living alone in later
life to increased vulnerability for social isolation, lone-
liness, and mobility problems [16-18]. In New York
City, about half of adults 65+ live alone with NTA
specific rates ranging from 73% in Hudson Yards-
Chelsea-Flatiron-Union Square to 22.5% in South
Ozone Park [11]. These individuals represent a signifi-
cant portion of the aging population that may have
difficulty traveling to designated vaccine centers on
their own.

In recent weeks, there has been much progress
improving vaccine accessibility among mobility-
restricted individuals. FDA emergency use authori-
zation of the Johnson & Johnson COVID-19 vac-
cine, a one dose vaccine that does not require in-
tense refrigeration, has allowed NYC to offer in-
home vaccine services to qualifying New Yorkers
[19, 20]. However, further improvements can be
made if vaccine distribution efforts are driven by
local data. Demographic mapping can inform vac-
cine distributors where high concentrations of home-
bound adults are located, and visualization tools like
IMAGE:NYC can further direct distribution efforts.
In addition, by combining the framework of existing
resources with data such as the ones mentioned
above, vehicles similar to the COVID-19 Testing
Mobile Units can offer vaccines and increase the
pace of in-home vaccine services [21].
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Fig. 1 The map key on IMAGE:NYC allows users to quickly identify NTAs where computer access is limited. Here, we can see that the
majority of older adults living in Williamsburg, Brooklyn, do not have access to a computer [11]

Adapting Public Health Messages to Different
Communities

In cities as diverse as New York, historical, cultural, and
language barriers must be considered with every public
health issue, including vaccine distribution. Communi-
ties of color, with populations at higher risk of getting
sick and dying from COVID-19, have faced historic and
ongoing racism and discrimination in the medical sys-
tem [22]. Studies show that concerns and/or distrust of
the health care system are often identified as some of the
biggest barriers to vaccine uptake [23]. Language bar-
riers may also prevent individuals from accepting the
COVID-19 vaccination. If information and resources
are not accessible to people from different linguistic
backgrounds, they will not be able to make fully in-
formed decisions on whether or not to be vaccinated.

To adapt public health messages for diverse com-
munities, local data can inform effective solutions.
Recent census surveys show that a third of adults 65+
in NYC speak English “less than very well.” More
than half of the older adults living in NTAs such as
Flushing (73.5%), Brighton Beach (76.4%), and
Washington Heights South (66.6%) have difficulty
communicating in English [11]. By identifying these
neighborhoods, the NYC Department of Health and
Mental Hygiene can determine which areas require
vaccine information and outreach in multiple lan-
guages. Furthermore, by including healthcare pro-
viders from diverse ethnic and racial backgrounds
and local community institutions in the vaccine cam-
paign process, the health department can ensure that
its messaging is culturally appropriate for the
intended audience(s) (Fig. 2).
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Fig. 2 Various neighborhoods throughout the city have a significant portion of older adults struggle with English [11]

Using Geospatial Tools to Display Public Health
Data—Examples Outside NYC

In recent years, the rise of geospatial tools
exhibiting neighborhood level data has been ob-
served throughout the United States as more profes-
sionals realize its importance in addressing public
health issues. Developed in 2018, California’s
Healthy Places Index (HPI) aggregates community
characteristics and “non-health” policies into a HPI
score for each census tract throughout the state. In
addition to sociodemographic indicators such as
household income and education levels, HPI also
displays data on commuter patterns, supermarket
access, and air pollution [24]. The Baltimore City
Health Department offers a map gallery with many
resources specific to the city’s health needs includ-
ing locations offering the flu vaccine, pharmacies
carrying naloxone nasal spray and public schools
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with mental health/substance abuse programs [25].
More recently, Rutgers, The State University of
New Jersey, is collaborating with local government
leaders to develop their own age-friendly mapping
tool for Bergen and Somerset counties. An adapta-
tion of IMAGE:NYC, this tool will display concen-
trations of older adult subgroups with similar
sociodemographic characteristics, as well as the
geospatial positions of community-based assets [26].

The Importance of Data-Driven Public Health
Solutions

While systemic inequities within the American
health system have been worsening for years, the
COVID-19 pandemic has shed light on problems
that can no longer be ignored [27]. The dispropor-
tionate rates of COVID-19-related hospitalizations
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and deaths experienced in lower income neighbor-
hoods, among people of color, and those with lim-
ited English proficiency, make it clear that changes
are necessary. In order to address the health ineq-
uities that are related to an individual’s neighbor-
hood, solutions driven by local data must be utilized
by public health practitioners. By effectively dis-
seminating and visualizing information, neighbor-
hood level geospatial data will continue to aid the
public health field in striving toward a greater and
more equitable health system.
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