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The University of Wisconsin Neighborhood Health Partnerships Program used electronic health record

and influenza vaccination data to estimate COVID-19 relative mortality risk and potential barriers to

vaccination in Wisconsin ZIP Code Tabulation Areas. Data visualization revealed four groupings to use in

planning and prioritizing vaccine outreach and communication based on ZIP Code Tabulation Area

characteristics. The program provided data, visualization, and guidance to health systems, health

departments, nonprofits, and others to support planning targeted outreach approaches to increase

COVID-19 vaccination uptake. (Am J Public Health. 2021;111(12):2111–2114. https://doi.org/10.2105/

AJPH.2021.306524)

COVID-19 vaccine outreach is criti-

cal to overcoming barriers to vac-

cination. Vaccine hesitancy, including

concerns about side effects and doubts

about effectiveness,1 is persistent

despite proven safety and efficacy

among millions of people. Successful

outreach requires understanding the

characteristics, needs, and challenges

of communities so that investments are

targeted to promote rapid vaccination.

INTERVENTION

In December 2020, the University of

Wisconsin Neighborhood Health Part-

nerships Program and Health Innova-

tion Program partnered with the Wis-

consin Collaborative for Healthcare

Quality (WCHQ) to build an outreach

prioritization tool, using electronic

health record (EHR) and influenza vacci-

nation uptake data to support

community-level understanding of

COVID-19 mortality risk and vaccination

barriers. Throughout the pandemic,

quantifying COVID-19 mortality risk by

geographic area has been useful for

planning and directing resources to vul-

nerable communities.2 The tool esti-

mates relative mortality risk and poten-

tial barriers to vaccination for COVID-19

in Wisconsin ZIP Code Tabulation Areas

(ZCTAs) and characterizes each ZCTA

according to a rural–urban geodisparity

model (see the supplemental material,

available as a supplement to the online

version of this article at http://www.

ajph.org). Rather than a continuous

score that assumes a rural

disadvantaged area is the same as an

urban disadvantaged area, this model

accounts for differences in the sources

of variation in and between rural and

urban populations and goes beyond

economic factors to incorporate infor-

mation on health care capacity and

health needs.

We calculated COVID-19 relative mor-

tality risk using EHR data submitted to

WCHQ by 22 health systems in June

2018. These data include 3.75 million

patient records representing 65% of

primary care providers in the state. We

derived mortality risk using a model

published in Nature Medicine3 that

incorporated sociodemographic, behav-

ioral, and health condition factors.

Potential barriers to COVID-19 vacci-

nation include hesitancy, access, and

OPINIONS, IDEAS, & PRACTICE

Notes From the Field Bonham-Werling et al. 2111

A
JP
H

D
ecem

b
er

2021,Vo
l111,N

o
.12

https://doi.org/10.2105/AJPH.2021.306524
https://doi.org/10.2105/AJPH.2021.306524
http://www.ajph.org
http://www.ajph.org


trust in health care. We estimated these

barriers by using ZCTA-level 2019–2020

seasonal influenza vaccination data

from the Wisconsin Department of

Health Services Immunization Registry.

We divided each ZCTA’s influenza vacci-

nation rate by the average rate for all

ZCTAs to derive relative vaccination

rates. Although there are distinctions

between COVID-19 and influenza vacci-

nation, influenza vaccination rates are a

useful proxy to anticipate potential bar-

riers to COVID-19 vaccination.4 A nation-

wide survey in June 2020 found that

being previously vaccinated for influ-

enza was a “potent predictor of intent

to obtain a COVID-19 vaccine.”1(p1082)

PLACE AND TIME

We designed the tool in December

2020 and made it available via a public

Web site in February 2021. We devel-

oped and validated it with experts in

EHR and public health data and biosta-

tistics. Before launch, staff at WCHQ,

the Wisconsin Department of Health

Services, and local health departments

through the Wisconsin Public Health

Research Network reviewed the tool.

PERSON

We directed the tool and guidance to

decision makers from health systems,

health departments, nonprofits, and

other organizations.

PURPOSE

The purpose of the tool was to under-

stand where and how to prioritize

COVID-19 vaccination outreach efforts

in Wisconsin communities.

IMPLEMENTATION

When we plotted the Wisconsin ZCTAs

by COVID-19 relative mortality risk and

potential barriers to vaccination, we

identified four unique groupings of

ZCTAs relative to state averages. These

groupings (Figure 1; https://nhp.wisc.

edu/covid-19) can be used to target

and prioritize outreach investments;

plan communication timing, volume,

and channel; and develop messaging to

increase vaccine uptake among ZCTA

residents.

Group 1, “highest priority,” comprised

151 ZCTAs, representing 95% of under-

served communities. They have the

highest estimated COVID-19 relative

mortality risk and highest barriers to

vaccination. They would benefit from

rapid vaccination and early targeting

with the highest volume of
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Area: February 2021
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communications from multiple chan-

nels and sources to overcome barriers

while also making vaccination pro-

cesses and timelines clear. Investing in

partnerships with trusted organizations

and individuals (e.g., churches, employ-

ers, and community organizations) may

be a powerful action that builds trust

and overcomes potential barriers in

these communities.5

Group 2, “medium priority on process

to get vaccinated,” comprised 60 ZCTAs,

representing primarily rural and urban

communities that are neither advan-

taged nor disadvantaged. They have

higher than average COVID-19 relative

mortality risk but lower than average

barriers to vaccination. These commu-

nities should be vaccinated as quickly

as possible but have fewer barriers and

may require a more moderate volume

of communications focusing primarily

on vaccination processes.

Group 3, “medium priority on barriers

to get vaccinated,” comprised 116

ZCTAs, representing 50% of rural

advantaged communities. They have

lower than average COVID-19 relative

mortality risk but higher than average

barriers to vaccination. Moderate com-

munications addressing potential bar-

riers could be beneficial, especially

through partnerships with trusted indi-

viduals and organizations.

Group 4, “lower priority,” comprised

151 ZCTAs, representing 84% of urban

advantaged communities. Their COVID-

19 relative mortality risks and barriers

to vaccination are both lower than aver-

age. These communities need basic

communications on processes and

timelines but may not require extra

effort to motivate vaccination.

To disseminate the tool and guid-

ance, we issued a press release and

social media communications. The Wis-

consin Public Health Research Network

assisted in dissemination to local health

departments. Two webinars and a

downloadable toolkit with the webinar

recording and materials were available

at http://www.hipxchange.org/COVID-

19VaccineOutreach.

EVALUATION

The two webinars had more than 150

attendees from various health systems,

local and state health departments,

community organizations, universities,

and businesses. The Web site had 563

views in February 2021, which was a

54% increase in traffic compared with

the previous six months. As of July

2021, there have been 1410 webinar

views, and individuals from state,

national, and international health

organizations and universities have

downloaded the toolkit.

Based on follow-up with webinar

attendees, they used the tool to gain

insights into populations served, plan

programs supporting vaccine adminis-

tration to vulnerable populations, and

advocate community health workers’

involvement in vaccination education in

high-mortality, high-barrier neighbor-

hoods. We also supplied data to

researchers and community organiza-

tions to support grant applications for

COVID-19 vaccination and testing

outreach.

In addition, the Wisconsin Depart-

ment of Health Services recently

released COVID-19 vaccination data at

the ZCTA level. There was a strong cor-

relation (0.81) between flu vaccination

and receiving one or more doses of the

COVID-19 vaccine.

ADVERSE EFFECTS

There were no adverse effects associ-

ated with the outreach prioritization

tool, but there are some limitations to

our tool. Not every person is reflected

in the WCHQ data, so mortality risk for

a ZCTA may be over- or underreported.

Individuals with barriers to accessing

health care are especially likely to be

missing from the data. Only a single

year of influenza vaccination data was

available at the ZCTA level; data over

several years could enhance under-

standing of potential barriers and

trends related to vaccine uptake.

SUSTAINABILITY

The use of EHR data and seasonal influ-

enza vaccination data could be applied

to future vaccination campaigns to tar-

get those with the highest relative mor-

tality risk from an infectious disease

and higher barriers to vaccination.

Other states with regional health

improvement collaboratives could simi-

larly use their data to inform public

health decision making.

PUBLIC HEALTH
SIGNIFICANCE

Communicating about new vaccines is

challenging. Using local data to under-

stand the characteristics of communi-

ties can inform targeting, message

development, appropriate channels to

maximize impact,6 and investment allo-

cation. It may also provide a basis for

collaboration and consistency in mes-

saging across stakeholders (e.g., public

health, health care, the press, commu-

nity organizations) contributing to vac-

cine outreach and communications.

Increasing vaccine uptake is critical to

saving lives and improving the social

and economic conditions affected by

the COVID-19 pandemic. There is also

an opportunity to invest in underserved

communities to increase trust in health
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officials, improve uptake of other vac-

cines, and benefit health beyond the

scope of COVID-19.7
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