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Abstract

Vaccine hesitancy has been an obstacle for ending the COVID-19 pandemic in the United
States, especially among vulnerable populations like non-white communities, healthcare workers,
and the elderly. The pandemic demonstrated the clear public health significance of risk
communication as well as understanding reasons for mistrust of scientific and government
institutions. Appropriate science communication, both to the general public and to scientifically
literate audiences, is a critical component of public health campaigns, both in COVID-19
vaccination efforts and more broadly.

| worked with a Veterans Affairs Pittsburgh Healthcare System (VAPHS) group to design
materials to help disseminate the results of a recent quality improvement project. Researchers
from the Center for Health Equity Research and Promotion (CHERP) at the VAPHS recently
conducted two quality improvement projects to understand vaccine attitudes and hesitancy among
healthcare workers and patients within the medical system. The main findings from the patient
project were the characterization of four clusters of patient responses based on levels of concern
about COVID-19 and beliefs in vaccine safety and efficacy. The working group highlighted this
and other findings to create data visualizations to convey the results to stakeholders, mainly

providers within the VAPHS.
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1.0 Overview

Few infectious disease outbreaks have been as disruptive to modern life as the SARS-CoV-
2 pandemic (hereafter referred to as COVID-19) that the World Health Organization (WHO)
declared in March 2020. The mRNA vaccines, approved for emergency use in December 2020,
were a critical component of managing the COVID-19 pandemic; however, the United States has
lagged behind vaccination goals. Even from the beginning, when the nation’s goal was 20 million
vaccinations by December 2020, the rollout fell far short of that goal, with only 2.8 million
Americans receiving a COVID vaccine before December 31, 2020.1

The reasons why Americans were hesitant to get the COVID-19 vaccine were multi-
faceted, especially among the populations most vulnerable to COVID-19. Care homes and group
living facilities were among the first groups to have access to the vaccine, due to the high-risk
nature of such living arrangements. But even among care these workers, there was hesitation to
get vaccinated.

The Veterans Affairs Pittsburgh Healthcare System (VAPHS) saw low vaccination rates
among staff and launched a quality improvement (QI) project with the Center for Health Equity
Research and Promotion (CHERP). The quality improvement project was initiated because
vaccination rates were lowest among two crucial groups: (1) respiratory therapists and Community
Living Center (CLC) employees who worked with some of the patients most vulnerable to
COVID-19 and (2) Veterans over 85 years old, despite being the most at-risk group. VA leadership
was also interested in characterizing differences in vaccine attitudes and experiences influenced

by important demographics, including race/ethnicity, sex, gender, and age.



In this essay, | will review the QI activities undertaken to characterize COVID-19 vaccine
hesitancy among CLC and patients in the VAPHS. 1 will then explain our efforts to create data
visualizations that communicate the lessons learned from this investigation in simple, graphical

ways.

1.1 COVID-19 and Vaccine Attitudes

COVID-19 is a diseased state caused by the Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2). This name distinguishes it from SARS-CoV-1, a disease outbreak
of a related coronavirus that occurred in 2003 which had lower total mortality due to successful
containment.?

Since its first appearance in late 2019, there have been over 700 million cases and 6.8
million cumulative deaths worldwide attributable to COVID-19 as of April 2023.2 The fatality
rate is about 2%, but about 14% of people who contract COVID-19 develop severe symptoms,
while as much as 80% are either asymptomatic or have mild symptoms.* The asymptomatic
transmission of COVID-19 has made it challenging to control the pandemic, which was
exacerbated by the disease’s high rate of complications that strain hospital systems.®

There have been over 12 billion doses of vaccine administered worldwide since the
vaccine’s initial rollout in December 2020. The unprecedented speed with which the vaccine was
developed has been a critical factor in mitigating the pandemic's toll in high-income countries,
even though distribution and uptake fell short of goals. The first human trials of the vaccine began
in March 2020, a mere three months after the novel disease outbreak started.! The rapidity with

which the vaccine was developed was due to several factors, such as existing applications of the



novel vaccine technology; past research on Coronaviruses; emergency use authorization and
expedited FDA review; concurrent conduct of phases I, I, and Il trials; and considerable
government resources and funding being poured into vaccine development.® Though the
expedience undoubtedly saved much disease burden, it also contributed to concerns among some
groups about the safety and efficacy of the vaccines.

Even as early as December 2020, when the vaccine became available to healthcare workers
and high-risk groups, there was hesitancy among American consumers about the safety,
effectiveness, and distribution of the vaccines.” The vaccine was rapidly politicized after rollout
to the general public, which was driven partially by misinformation dissemination on social media.
Politics was such a strong driver of vaccine attitudes that the Republican incumbent President of
the United States, Donald Trump, was cited as one of the biggest drivers of vaccine misinformation
on Twitter.® Exposure to misinformation was strongly correlated with vaccine hesitancy.®
However, even among demographics that generally have high proportions of pro-vaccine
sentiment, there was significant COVID-19 vaccine hesitancy not seen for other vaccines, such as
pediatric vaccinations or the yearly flu vaccine. Members of these populations cited reasons such
as believing the vaccine was developed too quickly to be safe, believing COVID-19 was not a
serious enough threat to merit the risk of side effects, and doubting whether the vaccine was
effective. 10

Veterans are a population of interest for the COVID-19 vaccine specifically because they
are at higher risk for COVID-19*! and because they have a special relationship with the United
States government that may complicate their healthcare and vaccine attitudes.'? Additionally,
there is mounting evidence that current COVID-19 vaccines can protect people who are vaccinated

from severe disease but do not confer transmission-blocking immunity.*®* Therefore, vaccines



alone cannot achieve herd immunity, so unvaccinated populations are still at risk rather than being

able to rely on protection from the vaccinated individuals around them.

1.2 Vaccine Hesitancy

Anti-vaccine sentiment has existed for as long as the concept of variolation has, beginning
with Edward Jenner’s smallpox prevention efforts.!* Some of these concerns have risen from
legitimate safety concerns caused by vaccine recalls and contaminations such as the Cutter
Incident, where defective vaccines caused 40,000 cases of polio and killed 10 children.’® Safety
concerns about the DTP (Diphtheria, Tetanus, and Pertussis) vaccine garnered attention in the
1970s and early 1980s when children allegedly developed neurological problems after vaccination,
leading to increased safety and monitoring systems.®

However, perhaps the most infamous factor leading to the mainstream popularity of anti-
vaccine sentiment was the paper published by Andrew Wakefield in 1998 attempting to show a
link between the MMR (Measles, Mumps, Rubella) childhood vaccine and the development of
autism.'” Wakefield’s paper was later found to have massive conflicts of interest and falsified
data, and it was subsequently retracted by the publishing journal. Even though he has been barred
from practicing medicine in Great Britain, his claims linking childhood vaccination to autism
persist to this day.

The WHO declared vaccine hesitancy among one of the ten biggest threats to global health
in 2019.1 Social media has also been a double-edged sword, serving to easily disseminate
healthcare information quickly while also contributing to the spread of misinformation. Vaccine

skepticism is driven both by good faith concerns and by pseudoscience spearheaded by influential



figures such as Jenny McCarthy and Robert F. Kennedy. This has contributed to sub-optimal
vaccination rates.®

The Gardasil HPV vaccine has also been a target of anti-vaccine sentiment both because
of safety concerns and stigma about HPV as a sexually transmitted infection.?’ Despite abundant
evidence that the Gardasil vaccine is safe and effective, there has been considerable pushback
against inclusion of the vaccine in the regimen of shots required for public school attendance.?
False claims pushed by Republican politician Michele Bachmann that the vaccine is linked to
“mental retardation”?? have also contributed. Parental objections frequently include vocal beliefs
that the vaccine will encourage promiscuity.?* Critics have also cited the vaccine’s high cost,
limited availability, and lack of targeting at-risk populations as reasons for low uptake.??

The yearly influenza vaccine is also subject to hesitancy and scrutiny from the general
public, partially because of a lack of confidence in its efficacy and a lack of perceived threat from
the flu.?* A study of healthcare workers in Hong Kong in March and April 2020 showed that
uptake of the flu vaccine was only 49% and that the “5C constructs” (more confidence and
collective responsibility, less complacency, constraints, and calculation) were associated with
vaccine uptake both for the flu and a potential COVID-19 vaccine.?® Flu vaccine hesitancy in
healthcare workers was found to be at least partially attributable to a perceived lack of vulnerability
and lack of trust. In contrast, vaccine uptake behavior was associated with feelings of professional
duty.?® The flu vaccine is also unique in that it is required yearly on a massive scale and its
effectiveness can vary substantially from year to year. These factors lead to conceptions that the
vaccine is ineffective or even can cause the flu itself.?*

Clearly, the COVID-19 vaccine is only the latest vaccine in a long line to be subjected to

controversy among the general public and raise concerns about safety, efficacy, and perceived lack



of risk to remaining unvaccinated. Vaccine hesitancy is consistently a major barrier to public
health, and especially in times like the COVID-19 pandemic, appropriate education and tailored

communication are needed to combat it.

1.3 Best Practices of Infographics for Public Health Communication

Infographics are an increasingly popular method of quickly presenting data to large
audiences due to their ability to garner attention, simplify data presentation, and increase ease of
sharing.?” Generally, any visual representation of data should be kept as simple as possible,
considering the intended audience’s literacy level, interest, and time they will spend reviewing.?®
Keeping designs and vocabulary simple is critical, especially when disseminating information to
the general public. The average American adult has a reading level comparable to a 12 to 14 year
old; in the UK the recommendation is to make content readable by nine-year-olds.?® Engaging
with the audience in accessible language is one of the universal key principles of public health
communication, as part of a larger overall framework of tailoring messaging to the audience.

The artistic practice of graphic design and the data-driven practice of science merge in
public health communication. Although art is inherently subjective, there are many guides written
for best practices of data visualization in public health communication that can guide adaptation
of data into infographics while tailoring it for the chosen audience. Unfortunately, there is a dearth
of standardized, evidence-based publications on the best way to design infographics to either a lay
or scientific audience.®® There are some best practice guidelines, including:

e The CDC’s Guide to Writing for Social Media®! is one example of guidelines for best

practices and outlines some principles: make it relevant to the audience based on their time,



geography, and interests; make it easy to understand and share; make it friendly,
conversational, engaging, and action-oriented.
The 7 G.R.A.P.H.I.C. Principles of Public Health Infographic Design?® is another example
of guidelines for creating graphical representations of data. This particular set of guidelines
IS written with an eye for presenting health information, but these principles can be applied
to most types of data visualization in other fields as well. The G.R.A.P.H.I.C. principles
include:

1) Get to Know your Audience (tailor the message for the expected audience)

2) Restrict Colour (stick to a color palette and design color around readability)

3) Align elements (be mindful of the spacing of elements on the page

4) Prioritise parts (direct audience’s attention purposefully)

5) Highlight the heading (use heading effectively)

6) Invest in imagery (choose images to work with the design)

7) Choose charts carefully (only use charts that will be effective for the audience, and

use them correctly)

Infographics: Healthcare Communication for the Digital Age®? outlines some basic types
of infographics and their benefits and drawbacks, including isotype arrays, polar area
diagrams, word clouds, hub and spoke diagrams, and charticles.
Preparing Infographics for Post-publication Promotion of Research on Social Media®
summarizes that infographics are more enjoyable, easier, and faster to read than article
abstracts, which can appeal to a viewer base pressed for time and energy. It also outlines
the importance of content appeal (making sure the content is audience appropriate and

presented accurately) and visual appeal (making the content easily accessible and



engaging), as well as listing a variety of software helping infographics, including Canva,

the program used to make the illustrations presented later in this essay.

e Creating Effective Infographics and Visual Abstracts to Disseminate Research and
Facilitate Medical Education on Social Media®* assign the steps of creating an infographic
as deciding content and layout; choosing platform, color schemes, and graphics; and
soliciting feedback, in that order. They also lay out the principles of multimedia (pictures
and words together are more effective than words alone), spatial contiguity (placement of
words in relation to graphics), signaling (cues should highlight the essential material), and
coherence (minimizing irrelevant elements).

A recent study on digital communications during the COVID-19 pandemic showed that
72% of university students were more likely to share an infographic on social media than a written
article, and 90% said that scientists should use more infographics on social media.3* A 2019 study
also found that infographics were significantly more popular on Twitter and Facebook than
research articles alone.®® Hamaguchi et al. detail their efforts to create a simplified yet
comprehensive infographic portraying the key facts about COVID-19 to be rapidly disseminated
on social media, validating it through physician peer review. The graphic was so popular, the
authors received requests to have it translated into numerous other languages.*

Though artistic design is subjective, the abundance of peer-reviewed guides written to
guide communicators with designing graphics can help make the output simple, informative,
appealing, and audience-specific, increasing the effectiveness. | will describe how these principles
were applied to the findings of the VAPHS quality improvement project infographics in section
3.0. First, in section 2.0, I will briefly summarize the findings of that project, to walk through the

process of picking out key information and deciding what should be highlighted.



2.0 Quality Improvement Study at the VAPHS

The VAPHS, which cares for over 72,000 Veterans, is a care referral center for the Veterans
Integrated Service Network 4 (VISN 4), with dozens of medical centers and outpatient clinics over
13 counties in Pennsylvania, Delaware, New Jersey, New York, and Ohio. It has an acute care
facility, a community living center, and ambulatory care services including: primary care, dental,
pharmacy, and rehabilitation services.®?  In 2021, the Center for Health Equity Research and
Promotion (CHERP) at VAPHS started a quality improvement (QI) project at the request of the
VAPHS Chief of Staff to improve understanding of healthcare worker beliefs about COVID and
the COVID vaccine. The goal was to use this information to improve vaccination rates among
their staff. There were three main takeaways from this project. First, unvaccinated staff were more
concerned about infecting patients and less concerned about their own personal health and risks of
illness than vaccinated staff. Second, a major motivator for vaccination uptake was the influence
of family, colleagues, and patients. Third, hesitation to get vaccinated against COVID-19 was
rooted in concern about the rapidity with which the vaccine was developed and concerns about the
safety of the vaccine.

In March 2021, CHERP conducted a similar, scaled-up QI project for VAPHS Veteran
patients. From December 2020 through July 2021, only 45.6% of patients in the VA reported
being vaccinated against COVID-19.%” Thus increasing vaccine uptake among the vulnerable
population served at the VA was a critical goal for slowing the spread of COVID-19 within the
VAPHS. These two QI projects were done in parallel, but the Veterans survey had a much larger
sample size and, thus, took longer to implement and complete. For purposes of this essay, | focus

primarily on the Veteran patient survey.



2.1 Questionnaire Methods

Veterans who had been assigned a primary care provider at the VAPHS within the last year
(n=32,271) comprised the population of interest. To capture the diversity of underrepresented
groups, all female (n=1,980) and Hispanic or non-white (n=1,708) eligible Veterans were invited
to participate. The remaining non-Hispanic, white male Veterans were separated into four age
categories (<50, 50-64, 65-84, and >84) and 500 participants were solicited from each category,
for a total of 2,000. Thus, the sample size (n=5,688) was not representative of the demographics,
but rather aimed to capture as much diversity of opinion as possible. A total of 1,208 patients
completed the questionnaire either by email or phone. All data were collected between July 15,
2021 and September 3, 2021.

The questionnaire had 60 items total, but some items were skipped depending on answers
to previous items (e.g., vaccinated and unvaccinated individuals were directed through different
branches of questions). The questionnaire asked for sociodemographic, personal, and clinical
information/medical history; COVID-19 infection and vaccine; thoughts and feelings on COVID-
19 infection and vaccine, and social processes, including trust in various people and institutions
like the government and the VA healthcare system; and practical factors such as logistics of getting
the vaccine. Chi-square and Fischer’s Exact tests were used to identify associations between
responses and vaccination status. Additionally, cluster analysis was used to look for patterns in
answers to the questions about thoughts and feelings on COVID-19 infection and on the COVID-

19 vaccine.
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2.2 Questionnaire Results

Of the 1,208 respondents, 86% (n=1,034) were vaccinated for COVID-19. Vaccinated
respondents were generally older and more likely to be Black or Hispanic, reside in urban areas,
and have more liberal political views than unvaccinated respondents. The percentage of
respondents who said they were “very concerned” about experiencing long-term COVID-19
vaccine complications was 61% for unvaccinated respondents and 19% for vaccinated, which
supports the trend of safety concerns being associated with COVID-19 vaccine hesitancy.
Additionally, 53% of vaccinated respondents perceived the COVID-19 vaccine to be “very
effective” in preventing infection, while that number was only 7% for unvaccinated respondents,
suggesting that hesitancy is also driven by lack of perceived benefit.

Trust and social processes also differed significantly between the vaccinated and
unvaccinated groups. For example, with regard to trust in the accuracy of COVID-19 information
provided by state and local government, 65% of unvaccinated respondents selected ‘not at all,’
while only 18% of vaccinated respondents said so. With regard to trust in the information provided
by the CDC, 46% of vaccinated respondents trusted the accuracy of COVID-19 information
compared to only 15% for the unvaccinated group. These are examples of strong trends seen in
the data, so we decided this was a key point to touch on while presenting the data visually.

The team also chose to summarize visually the four categories identified as part of the

cluster analysis.
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Table 1. Characterization of the four clusters

Number of | % of total .
L . _ Vaccination
Cluster name | individuals | population General characteristics rate
in cluster | in cluster
*Moderately/very concerned about infection or becoming
very ill from COVID-19
Conc_:erned 375 31.7% jBellqve vaccine is n_loderately/very effective in preventing 98.9%
Believers infection and severe illness/death
*Only slight concern for short- or long-term side effects
from vaccine
*No/slight concern about risk of COVID-19 infection and
illness
Uncopcerned 336 28.4% *Believe vaccine is effective in preventing infection 93.5%
Believers
*Unconcerned about vaccine short-term or long-term side
effects
*Moderately/very concerned about infection or becoming
ill from COVID-19
Con_cerned 298 95 204 -Behevc_e thc? vaccine is moderately/very effective in 93.3%
Ambivalents preventing infection
*Moderately/very concerned about short- and long-term
side effects from the vaccine
*No/slight concern about risk of COVID-19 infection and
severe illness
Ur)con(_:erned 174 14.7% 'Behevg th@ vaccine was not at a_ill/shghtly effective at 29 9%
Disbelievers preventing infection and severe illness

*Moderately/very concerned about short- and long-term
side effects from vaccine

12




Table 1 show the characteristics by the four clusters for which at least 77% of the Veterans
in the sample endorsed that option. The Unconcerned Disbelievers cluster was the only one to
have a vaccination rate below 90%, with a rate of 30%, and most unvaccinated participants were

in the Skeptical and Indifferent cluster.

2.3 Discussion of Questionnaire Results

The existence of the four clusters illustrates that even among groups that have the same
behaviors (such as getting vaccinated against COVID-19), there can be differences in motivation
and concerns leading to such behavior. Since populations being communicated to are
heterogenous, messaging should be carefully tailored to reflect the fact that different groups may
respond differently to public health efforts based on the nuances in their attitudes about vaccines.
For example, unvaccinated individuals who fall in the cluster that we labeled as “Unconcerned
Believers” believed the vaccine to be effective but had low levels of concern about COVID-19
itself being dangerous. Based on this, we might expect that presenting them with information
about the effectiveness of the vaccine might be less effective than illustrating the severity of
COVID-19 when someone in that group was making the decision on whether or not to get
vaccinated. In contrast, the fact that the Concerned and Ambivalent cluster were concerned both
about the health effects of the COVID-19 vaccine and COVID-19 itself suggests that information
about vaccine safety could be more effective in increasing vaccine uptake for such individuals.

Concerned Believers had the highest vaccination rate, at 98.9%, so they were identified as
the group least in need of intervention. These findings could be taken into account to shape

messaging directed at the remaining 1.1% of unvaccinated participants, but targeting other groups

13



with lower vaccine uptake would be a more effective strategy to decrease vaccine hesitancy in the
overall population.

By contrast, the dramatic difference between the Unconcerned Disbelievers cluster and the
three other clusters can provide useful insight into what drives vaccine hesitancy. Individuals in
this cluster were mistrustful of the COVID-19 vaccine and the institutions recommending it, as
well as disbelieving that COVID-19 was dangerous in the first place. However, like the
participants of the CLC study, trusted interpersonal relationships played a factor in vaccine
attitudes. Many Veterans in this cluster reported that they perceived local community or religious
leaders would want them to get vaccinated. Thus, an effective tactic for individuals following this
line of thinking may be less about emphasizing the dangers of COVID-19, but rather engaging
local community or faith-based leadership to encourage mistrustful individuals to get vaccinated.
However, even among the most skeptical groups, trust was highest in an individual’s local VA
healthcare provider. This suggests an even more effective method of outreach might be through
interactions with their healthcare provider, which is why we decided to emphasize this in the final

draft of the infographics.
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3.0 Methods

To help disseminate the findings outlined in section 2.0, | worked with the CHERP project
team to make infographics depicting the key findings from the Veteran questionnaire. At the start
of the infographic project, we did not have a clear picture of the audience. As we continued to
design drafts, we refined them as the project team provided more insight into specific audiences
and distribution methods. Initially work was split evenly between myself and Riley Wolynn, a
fellow graduate student at the University of Pittsburgh School of Public Health, but eventually |
took over the bulk of the responsibility for creating the data visualizations. All our designs were
workshopped in a group setting with the CHERP project team providing feedback both on how
the audience might receive it and if we were highlighting the most important data. We also
considered whether the graphic designs were aligned with the best practices outlined in the
overview. Conducting focus groups with potential audiences was outside the scope of the project,
so our feedback was limited to input from the CHERP working group, so this may influence the
results. All visualizations were made in Canva, an online design tool available at Canva.com.

Originally, we attempted to condense all the main points into one graphic depiction, which
is described in section 3.1. When that proved to be too unwieldly, we split up our efforts to make
multiple infographics with each centered on a particular theme from the data. We identified the
key themes to be the clusters (section 3.2), the factor of trust (section 3.3), misinformation (3.4),

and experiences regarding vaccination and incentives to get vaccinated (section 3.5).
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3.1 Initial Summary

The first visual data summary was supposed to present the key findings of the study both
to laypersons and to providers who may be viewing it at a glance. The goal of this infographic
was to touch on all the key findings of the study, and to represent them in a way that either a

physician or a layperson could understand.
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Results:

Veteran response to questions about thoughts
& feelings regarding COVID-19 vaccination

86%

of respondents were vaccinated

Ci n about b ing very ill if infected with
COVID-19:
Vaccinated Unvaccinated
8 of 10 were moderotely/very 2 of 10 are moderately/very concerned.*
before getting

Concern about getting someone in their househol
sick if infected with COVID-19:

Vaccinated Unvaccinated

rMARAR

4 of 10 are moderately/very concerned*

i before getting
vaccinated*

How effective the COVID-19 ine is at pre ing
them from infection
Vaccinated Unvaccinated

rarpAAAA

9of 10 believe their vaccine is
moderately/very effective at
preventing infection®

L)

2 of 10 believe the vaccine would
be moderately/very effective at
preventing infection®

How effective the COVID-19 vaccine is at preventing
them from becoming seriously ill or dying

Vaccinated Unvaccinated

n AMARARAAR
2 of 10 bel
moderately/ve

9 of 10 believe their va
moderately/very effectiv

ve the vaccine would be

effec

*All counts are rounded to the nearest whole person

Percent of veterans who reported moderate/very much trust in....

Vaccinated Unvaccinated
Veterans Veterans
Their VA healthcare provider 93% ] WED
TheVA | (94% ) D _a2% ]
mecoc 1% W
Federal Government Leaders 43% 1D [ 10%])

Vaccinated veterans were more

worried about getting very s

Conclusions &
Lessons Learned

getting others sick than

unvaccinated vets.

Unvaccinated veterans were more
g concerned about getting someone in

L | sehold sick if infected than

1 and unvaccinated
ed the VA and their
iders more than the

oth vaccinat
veterans tru
healthcare pre
CDC and federal government

University of
Pittsburgh

Figure 1. Graphical summary of some key points from the Veteran patient quantitative study
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At the start, we wanted to design something that might be amenable to being printed on a
single sheet of paper and mailed to Veteran study participants to provide them with some key study
results.

This design had some limitations and we eventually decided to scrap it without further
revision. This design failed to avoid complexity, placing an overwhelming amount of tangentially
related information together. It was also too long and wordy, for either a lay or physician audience.
We decided that the data could be communicated in a more useful and nuanced way by splitting it
into multiple graphical summaries, each with a narrower focus.

This draft demonstrates the importance of starting with a clear audience, a list of key points
to be communicated, and an intended delivery method. This was a good exercise in picking out
what the most important findings of the study were, but ultimately this design proved to be only a
steppingstone to other products.

With this decision, we also decided to focus on designing the summaries for physician
audiences and not lay audiences, as well as to distribute through email and not from a mass-

printing, given practical limitations.

3.2 Cluster Visualization

We made several different visualizations to explain the four clusters. The names of the
clusters were charged partway through the project, so initial drafts had the old versions. These
names were more evocative, but less precise in their meaning, and the different sets of names may

be more optimal to use with different audiences.
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Biggest Differences

How concerned are
you about COVID19?

The Vigilant and
Encouraged and
Guarded yet optimistic
groups were concerned
about illness from
COVID19.

The Carefree and
Confident and
Skeptical and
Indifferent groups
weren't as concerned
about illness from

How effective do you
think the vaccine is?

The Vigilant and
Encouraged, Guarded
yet Optimistic, and
Carefree and Confident
groups all thought that
the vaccine was
effective at preventing
CoVID19.

The Skeptical and
Indifferent group didn't
think the vaccine was
effective.

How safe do you
think the vaccine is?

The Skeptical and
Indifferent and
Guarded yet optimistic
groups were concerned
about side effects from
the vaccine.

The Carefree and
Confident and Vigilant
and encouraged
groups weren't as
concerned about side
effects from the

COVID19. vaccine.
Concern Belief on Concern about
Group about vaccine vaccine side Vaccination rates
COoVvID19 effectiveness effects
Vigilant and - . -
B High Effective Low Highest
Guarded yet : : ; :
Optimistic High Effective High High
Carefree and , :
Confidart Low Effective Low High
Skeptical and : :
Indifferent Low Not effective High Low

Important takeaways:

There was significant diversity even among the opinions of people who were

vaccinated. Most unvaccinated participants were in the cluster that was worried
about side effects, unconcerned about COVID19 itself, and didn't believe that the
vaccine was effective.

Figure 2. Other visualizations to explain the clusters
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The summaries in Figure 2 were aimed at an audience that was scientifically literate and
possibly interested in how to increase vaccine uptake among the general population. The summary
at the bottom draws attention to the reasons for hesitation among unvaccinated individuals. The
three images heading the three columns represent a good mix of some of the ten types of images
cited in the GRAPHIC guidelines,?® namely “Biological” (the cartoon of the COVID virus),
“Subject” (needle to represent vaccination), and “People-active,” performing the health-related
behavior in question (vaccination). This graphic failed to minimize complexity; however,
scientifically literate audiences may have experience reading charts like this and not find the
presentation detrimental to the intake of information. We also produced a version of this visual
that had bar charts representing the vaccination rates, but it increased the visual complexity without
making it more readable. This is a good reference image to quickly identify some of the key
concepts of the cluster findings for someone who is familiar with them, but it’s not ideal for quickly
conveying the findings to new audiences.

Another way we tried to represent the data was a Venn Diagram with key characteristics

(Figure 3).
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Thinks the vaccine is effective.
(This piece is the overlap of all groups
except Skeptical & Indifferent)

Concerned
about
CoviD19.

Concerned

Guarded Yet about vaccine / Skeptical &

Optimistic side effects. /* |ndifferent

Figure 3. Venn diagram of overlap between clusters in prominent characteristics

Some members of the working group found the Venn Diagram to be simpler than the
previous incarnations of the data, but others found it unclear. The coloration was an attempt to
make the presentation of the data intuitive, but it verges dangerously on the edge of overwhelming
the audience with color. The general guideline is to limit the color palette to 3-5 colors. The colors
could also potentially cause accessibility issues with things like color blindness® or
reproducibility if black and white is the only available option for coloring.

We eventually decided to go with a more simplified and streamlined presentation, with
graphics to augment understanding at a glance. We also altered the color scheme, since previously,

we received feedback that the colors made it hard to read the text.
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Veteran perceptions of the COVID-19 Vaccine

We used a computer algorithm to look for patterns about COVID-19
motivations and worries from 1200+ Veteran questionnaire responses.

Guarded yet Vigilant & + Concerned
Optimistic * Concerned Encouraged  aboutillness
about illness from COVID-19
from COVID-19 * Less concerned
& vaccine side about vaccine
effects side effects
* Believe that the * Believe that the
vaccine is vaccine is
effective effective
Carefree & . Believe that the SI(eP‘tical &"* Not ve_ry AR
Confident  voccineis Indifferent 3';‘3’.3"2; s from
effective i
Y « Less concerned 9 ¢ Concerned about
j o about vaccine Vs vaccine side effects
=2 )-) -\,_\ e e & *« Not con\{int:fed that
- about illness the vaccine is

effective

from COVID-19

Vaccination rates differed between groups.

The Vigilant & Encouraged ..while Skeptical & Indifferent
group had the highest rate... had the lowest.

Figure 4. Final version of cluster visual summary

The simplified language in Figure 4 makes this graphical representation more accessible
to lay-audiences, for example to be shared on social media, and the visual elements to represent
the data make it easier to understand and remember. This graphic would need to be accompanied
by something to explain the context, for example the body of a social media post, to specify the
study these results are from and the conclusions that should be drawn. We eventually decided that
this was the best way to summarize the concept of the clusters and to use this one as a visual

abstract for submission for publication. The color palette was kept simple, to avoid overwhelming
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viewers,?® and the four main clusters were represented by simple cartoon figures to aid in quick
intake and interpretation. We chose the simple, basic definitions of the clusters and the two groups
with the most extreme difference in vaccination rates to highlight as the most important takeaways
for this graphic. The clusters were eventually renamed to more accurately represent the

characteristics of each group in a uniform way (Figure 5), so we also produced a version that had

the updated cluster names with the more descriptive names as subtitles.

Veteran perceptions of the COVID-19 Vaccine

We used a computer algorithm to look for patterns about COVID-19
motivations and worries from 1200+ Veteran questionnaire responses.

Concerned Ambivalent

Guarded yet
Optimistic

Concerned
about illness
from COVID-19
& vaccine side
effects

Concerned Believers
Vigilant &
Encouraged

¢ Concerned
about illness
from COVID-19

¢ Less concerned
about vaccine

side effects
* Believe that the * Believe that the
vaccine is vaccine is
effective effective

ol

Unconcerned Believers

Carefree &

Unconcerned Disbelievers

: e Less concerned Skeptical & « Not very concerned
Confident about illness Indifferent ry
f COVID-19 about illness from
o r°;" e COVID-19
4 iy a.l; V(:fCCIPe e Concerned about
QZ\ 2 :; f © iE St o vaccine side effects
- .
7)) A © |e.ve : ate ¢ Not convinced that
vaccine is ..
. the vaccine is
effective

effective

Vaccination rates differed between groups.

The Concerned Believers group
had the highest rate...

...while Unconcerned Disbelievers
had the lowest.

Figure 5. Alternate titles on the cluster summary
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3.3 The Trust Factor

Trust was a major theme in the responses given from the unvaccinated Veteran participants
for why they chose not to receive the vaccine, and as such, focusing in on it would give us a tool
to highlight how trust can affect decision-making. We highlighted attitudes about the CDC with
pie charts as this was a very polarizing issue throughout the pandemic, since the CDC was the
primary federal entity delivering COVID-19 vaccine messaging and subject to much scrutiny. The
pronounced difference in levels of trust between the vaccinated and unvaccinated groups
highlights how trust attitudes inform vaccine decisions. We included some responses given during
the questionnaire when the participants had the option to provide additional thoughts on open-
ended questions. Finally, we ended by emphasizing that the most trusted source of information
came from the veteran’s VA healthcare provider, suggesting that interpersonal communications
with trusted healthcare specialists may be a key strategy for decreasing vaccine hesitancy among

Veterans.
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The Trust Factor

ughts and feelings ab: 9 vaccine information

A recent questionnaire for 1200+ veterans at VA Pittsburgh Healthcare system found
that trust was a major factor between vaccinated and unvaccinated individuals.

Veterans were asked how much they trusted COVID19
information from:
« Veteran groups, the VA, and their VA healthcare provider.
« The Center for Disease Control and Prevention (CDC)

« Federal, State, and Local Government Leaders

information about C

For example

How much do you trust information from the CDC?

Vaccinated Unvaccinated

" @
i
/

~

For many questionnaire items, the patterns were flipped—with vaccinated
participants being the most trusting, while the unvaccinated pat
least trusting.

Very much

ants were the

When given room to explain their feelings, here's what some
veterans said...

"I believe that it is population control
and the vaccine is a deadly time bomb"

"l am not a lab rat"!

“don't trust the CDC"

P 4 “lam
ncerned..th
ra 5 concerned...that
=1 both the

"[l want] My Freedom of e
Choice to be taken govemnment an

pharmaceutical

seriously!" -
| | companies have
full immunity”
"Net enough
research.”

"Dr. Fauci, the CDC, the FDA, WHO, and the Biden
administration have lied about so many things
there is no trust.”

"This is a form
of coercion"

Unvaccinated individuals were less
trustful of government entities, but had
the highest trust in their VA healthcare
providers.

This means a personal conversation with
trusted healthcare providers might be the
best way to talk about the vaccine and
answer questions.

The Trust Factor

Veteran thoughts and feelings VID-19 vaccine information

A recent questionnaire for 1200+ veterans at VA Pittsburgh Healthcare system found
that trust was a major factor between vaccinated and unvaccinated individuals.
Veterans were asked how much they trusted COVID19
information from:

» Veteran groups, the VA, and their VA healthcare provider.

s The Center for Disease Control and Prevention (CDC)

= Federal, State, and Local Government Leaders

How much do you trust information from the CDC?

Vaccinated Unvaccinated
Not at all: '*ﬂ Not at all:
I s : n -
Very much: g Very much:
I 7% I o

Vaccinated Veterans trusted all sources more than unvaccinated Veterans.

Who do Vet

Unvaccinated individuals were less
trustful of government entities, but had
the highest trust in their VA healthcare
providers.

given room to explain their feelir
what some Veterans said...

"I believe that it is population control
and the vaccine is a deadly time bomb"

"l am not a lab rat"

“don't trust the CDC"
"l am
concemned..that

“[l want] My Freedom of both the

Choice to be taken government _Oﬂd
seriously!" pharmnFeutncq\
] companies have
full immunity”
“Not enough
research.”

"Dr. Fauci, the CDC, the FDA. WHO, and the Biden
administration have lied about so many things.
there is no trust.”

"This is a form
of coercion”

Figure 6. First draft and first revision of graphical summary representing trust themes

The left version in Figure 6 had some issues that made it not ideal. It was once again

difficult to pick key elements and keep the graphic simple. The introductory box was too text-
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heavy. The first revision consisted of us shuffling the boxes around, and swapping out the pie
charts, but in the end the effect was limited and it didn’t fix the problems. We decided to highlight
the difference between rates of trust in the CDC because that was the most extreme and would be
the most striking visually. We chose pie charts (with the appropriate wedges pointed out) as well
as a progress bar to make the contrast plain to see. We also moved the section detailing how
Veterans trust VA healthcare providers the most from the end to the middle and swapped its place
with the provider recommendations.

After discussing the drafts in Figure 6, we decided that highlighting the negative might be
counterproductive. For example, prominently featuring the fact that unvaccinated participants
were mistrustful of the CDC might be helpful to understand vaccination decisions, but it is
probably not information a provider could actually use when interacting with a patient. We
eventually decided to focus on strengths that providers can leverage. The figures about opinions
on the CDC are helpful for illustrating the disparity in trust levels providers may face, but we
decided to minimize factors that the providers would be unable to use or change for the next draft

(Figure 7).
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The Trust Factor

Veteran thoughts and feelings about COVID-19 vaccine information

A recent questionnaire for 1200+ veterans at VA Pittsburgh Healthcare system found
that trust was a major factor between vaccinated and unvaccinated individuals.

Veterans were asked how much they trusted COVID19
information from:

« Veteran groups, the VA, and their VA healthcare provider.
» The Center for Disease Control and Prevention (CDC)

« Federal, State, and Local Government Leaders

higt

For example

How much do you trust information from the CDC?

Of the Veterans who answered "Not at Unvaccinated .
all," 54% were unvaccinated and 46% - 54%
were vaccinated. pldacliates

I 46%

Of the Veterans who answered "Very Unvacanited
much," 3% were unvaccinated and I %
97% were vaccinated. Vaccinated

197%

Trust was a major predictor of vaccination status.
Vaccinated Veterans trusted all sources more than unvaccinated Veterans.

Trust was highest for VA providers!

Unvaccinated individuals were less trustful of
government entities, but had the highest trust in
their VA healthcare providers.

Patients who may not trust information from the
CDC will be more receptive to hearing from their

doctor! ﬁ ;' k >

"Not enough "l am
research." concerned...that
both the
government and
pharmaceutical

companies have
"This is a form full immunity"

of coercion"

However, over 70% of unvaccinated Veterans said
they DID trust their VA provider at least a little!

This means a personal conversation with

trusted healthcare providers might be the ‘
best way to talk about the vaccine and
answer questions. 3

Taking the time to understand the
reason for someone's hesitancy and

developing and maintaining trust
with patients will help them make
educated decisions.

Figure 7. Second draft of selected highlights relating to the theme of trust discovered in the study
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When editing draft 2 (Figure 7) to make the final draft (Figure 8), we mostly made minor
changes to make the design more effective, such as streamlining and simplifying. For example,
we changed “Trust was a major predictor of vaccination status,” to “Vaccination rates were higher
when there was more trust.” This is simpler to understand, and even scientifically literate medical
professions can benefit from being able to quickly understand the key points in a streamlined way.
We also rearranged the panels to increase the logical flow, rather than jumping back and forth
between trust and mistrust. We then ended with discussing how trust is highest for VA providers,
to emphasize the possibilities of positive relationships with providers on this front and to de-

emphasize the negatives of mistrust that providers face.
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The Trust Factor

Veteran thoughts and feelings about COVID-19 vaccine information

We asked 1200+ Veterans at VA Pittsburgh
Healthcare System about trust in the information
from different sources:

* Veteran groups, the VA, and their VA healthcare
provider

* The Center for Disease Control and Prevention (CDC)

« Federal, State, and Local Government Leaders

Trust was a major predictor of vaccination status.

For example...

How much do you trust information from the CDC?

Of the Veterans who answered Unvaccinated

9
"Not at all," 54% were - 54%
unvaccinated and 46% were Vaccinated
vaccinated. - 46%
Of the Veterans who answered Unvaccinated
"Very much," 3% were _ 3%

unvaccinated and 97% were Vaccinated

vaccinated. | 97%

Vaccination rates were higher when there was more trust.

Unvaccinated Veterans who were mistrustful said...

"l am not a lab rat"

"
"Not enough am

" concerned...that
research.

both the
government and
; pharmaceutical
; #@‘&\ ; companies have
— full immunity"

"This is a form
of coercion"

Over 70% of unvaccinated
Veterans said they DID trust their
VA provider at least a little!

Patients who may not trust

information from the CDC might be

more receptive to hearing from their

personal doctor. ANV

Taking the time to understand
the reason for someone's

hesitancy may help to develop
and maintain trust with patients.

Figure 8. Final version of trust infographic
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3.4 Misinformation

Misinformation was another common theme throughout the pandemic. A survey in June
2021, found that as high as 73% of respondents in Florida had been exposed to misinformation
about the COVID-19 vaccine, and that being exposed to such misinformation was correlated with
hesitancy about the vaccine.® In December 2020, when essential workers were the only group
eligible for the vaccine in the United States, a poll found that 30% of respondents got most
information about the COVID-19 vaccine from social media. Social media enables the rapid
dissemination of misinformation through echo chambers, spaces where existing beliefs are
reinforced through repetition and lack of challenge.® Mandating the vaccine without addressing
ideological issues or safety concerns resulted in potential long-term psychological consequences
and damaged trust.’

We pulled Veteran responses relating to misinformation, disinformation, confusing
information, or incomplete information, all of which can affect vaccine uptake and attitudes, to

make a visual data summary (Figure 9).
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Veteran beliefs on COVID-19 vaccine misinformation,

confusing information, and incomplete information

S
Hearing differing statements © 4 -

from conflicting sources can ” A
lead to patients becoming — \7 A
unsure and mistrustful about i ;,Qf'.} =
the COVID19 vaccine. P

In the results of the VA Pittsburgh Healthcare System (VAPHS)
questionnaire, many veterans believed that the vaccine was
dangerous, ineffective, as well as other other misinformation.

Many also reported feeling confused and unsure of where to get
trustworthy information, being suspicious of communications from
the CDC and government.

d individuals Unvaccinated participants
were worried the vaccine w were TWICE as li
unsafe. Many thought the they were
about long-term
hadn't b enough re rc complications from the
on it yet. COVID19 vaccine.

Common responses as to why Veterans were unsure about
the COVID 19 vaccine:
« | am concerned about how quickly the vaccines were made.
= | feel that getting the vaccine goes against my religious
beliefs.
= | feel that getting the vaccine goes against my personal
beliefs.(24)
* | tend not to trust the government.
« | tend not to trust pharmaceutical [drug] companies.

When asked to explain their feelings, here's what some
veterans <

"its killing people and causing a "Not enough research"
lot of medical issues"

"No studies on long
term risks"

"Not enough

research. It's gene "Corona virus is the mildest

form of the common cold and
| trust no medical personnel
now because they have all
went along with this
scamdemic"

therapy not a
vaccine”

"I believe not only that this
shot is mark of the beast

but that it is also being "They obviously lied about the

admll‘nlstered to extermlr:ute number of infected and inflated
the " unwashed masses” to COVID death numbers"

thin population”

63% of unvaccinated veterans reported they would not take

the vaccine no matter what incentives were offe

Mistrust goes hand in hand with
confusing, incomplete, or inaccurate
information. -~

It is important to be aware of how
messaging will be received by those

who are already overwhelmed by
untrustworthy information every day.

Figure 9. Misinformation and misleading information summaries
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We pulled quotes again from Veterans who cited mis- or disinformation, as well as ones
that highlighted perspectives that could complicate decisions to get vaccinated. As this graphic
was aimed to inform leadership’s messaging efforts surrounding the vaccine, we added a panel at
the bottom to remind the reader that Veterans and consumers are overwhelmed with misleading
information and may not have the appropriate tools to differentiate it from trustworthy information.

Following the same pattern as before, the first draft needed some work on simplifying and
streamlining. Being able to pick out key points to cut away extraneous filling that clutters the

graphic and hinders information uptake is a skill that is refined through practice.
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Veteran beliefs on COVID-19 vaccine misinformation,

confusing information, and incomplete information

A recent questionnaire for 1200+ veterans at VA Pittsburgh Healthcare system
found that many veterans were

unsure of where to get trustworthy information.

A few Veterans believed that the vaccine was

dangerous or ineffective.

Hearing differing statements
from conflicting sources can
lead to patients becoming
unsure and mistrustful about
the COVID19 vaccine.

Unvaccinated individuals were
worried the vaccine was unsafe.
Many thought the vaccine was

too new, or there hadn't been
enough research on it yet.

Unvaccinated participants
were three times as likely to
'9/ say they were "very worried"
> about long-term
é? complications from the

COVID19 vaccine.

The best way to counteract misinformation is to
provide education from a trustworthy source.
70% of unvaccinated veterans said

they trusted their VA healthcare
provider a little, moderately, or very

much.

This means VA healthcare providers
may have a unique opportunity to
reach unvaccinated veterans.

It is important to be aware of how
messaging will be received by those
who are already overwhelmed by
untrustworthy information every
day.

Mistrust goes hand in hand with
confusing, incomplete, or inaccurate
information. Taking the time to talk
with a patient about their concerns
and provide them with trustworthy
information will help them make
educated decisions.

Figure 10. Second revision of misinformation infographic

The second draft (Figure 10) had some edits to make it less text-heavy, with some graphics

added. For example, the initial box had less text, and key words and phrases were written in a
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larger font to draw attention to them and to make it obvious at a glance what the theme of the panel
was. The same is true with writing “3X” in large font, rather than writing out “three times as
likely.” We also revisited the data to update it for accuracy, as the previous version said twice as
likely rather than three times.

We also did the same type of revision as the trust infographic, and focused in on
information providers could use instead of highlighting negatives. We removed the panel
illustrating various negative responses given by Veterans. We also retooled the sections on reasons
for hesitation to make the framing more about how to establish connections with hesitant patients

leveraging the trust put in VA healthcare providers.
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Veteran beliefs on COVID-19 vaccine

misinformation, confusing information,
and incomplete information

A recent questionnaire for 1200+ veterans at
VA Pittsburgh Healthcare system found that
many Veterans were unsure of where to gte

trustworthy information

A few Veterans believed that the vaccine was dangerous

or ineffective

Hearing differing statements
from conflicting sources can
lead to patients becoming
unsure and mistrustful about
the COVID19 vaccine.

Unvaccinated individuals
were worried the vaccine
was unsafe. Many thought
the vaccine was too new,

or there hadn't been
enough research on it yet.

Unvaccinated participants
were three times as likely to
say they were "very worried"

about long-term complications
from the COVID19 vaccine.

ey

The best way to counteract misinformation is to
provide education from a trustworthy source.

70% of unvaccinated Veterans said they
trusted their VA healthcare provider a
little, moderately, or very much.

This means VA healthcare providers may
have a unique opportunity to reach
unvaccinated Veterans.

It is important to be aware of how messaging will be
received by those who are already overwhelmed by
untrustworthy information every day.

Mistrust goes hand in hand
with confusing, incomplete,
or inaccurate information.

Taking the time to talk with
a patient about their
concerns and provide them
with trustworthy
information will help them
make educated decisions.

Figure 11. Final version of misinformation infographic
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For the final version of the misinformation graphic (Figure 11), we made only minor
tweaks to further refine the focus of the messaging. We reversed course on the alternating text

sizes in the first box as it emphasized the negative vaccine attitudes.

3.5 Experiences and Incentives

The answers Veterans gave on what would change their minds, and barriers to vaccination,
were interesting data to inform future vaccination efforts. We made a visual abstract to display
responses Veterans gave about incentives, and their experiences with the vaccine rollout (Figure

12).
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and Incenti getting the

vaccine among veterans in the VAPHS

A recent questionnaire for 1200+ veterans
at VA Pittsburgh Healthcare system found
that for veterans who wanted the vaccine, it
was generally not a problem to figure out
how to get it.

Things like lack of availability of
transportation were rarely cited as reasons
for not getting vaccinated.

Instead, most unvaccinated veterans actively chose not to receive the vaccine.

or bath.

This suggests that education from trusted
sources might be the best way to assuage
concerns, reinforce the usefulness of the
vaccine, and help veterans make informed
decisions.

When asked about incentives...

7% said they would take the vaccine if they
got paid time off from work

"FDA approval." Some rehashed their concerns about the
vaccine, saying they would only take it if the
perceived risks were mitigated.

“Confidence that | will not have
adverse effects from the vaccine”

"Financial compensation for my family if | die
from the vaccine.”

A few repeated incentives

from earlier, or other ideas.
"Free vacation.”

"Maney."

"Would lie a rifle, West VA did it."

Figure 12. Highlighted information Veterans provided about incentives
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We started out by clarifying that very few Veterans cited logistical issues, and so that was
not a target that needed intervention. We emphasized that most unvaccinated Veterans chose not
to get vaccinated, as opposed to not remembering to do so or not having the time. Based on their
responses, it seems that material incentives for getting vaccinated would generally not be as
effective as informational interventions.

This draft was effective in laying out the key points we wanted to touch on to inform the
provider audience of why Veterans might think or behave the way they do, but once again it was
too long to allow effective uptake of information. The alternating text boxes with key points, while
visually distinct and effective at partitioning, led to a level of visual clutter and complexity that
detracted from the graphic as a whole. For draft 2, we focused on pruning to facilitate emphasizing

the key points.
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COVID-19 Vaccine Among Veterans:

Access and Incentives

We asked 1200+ veterans at VA
Pittsburgh Healthcare System (VAPHS)
about access to the COVID19 vaccine.

Veterans who wanted the vaccine were
able to get it and rarely reported
barriers to vaccination, like lack of
transportation.

Most unvaccinated Veterans a

receive the vaccine.

Because they thought

they didn't need it
(elg
it was too risky
or both

When we asked unvaccinated Veterans about incentives for
taking the COVID19 vaccine...

7% said they would get the vaccine
if they got paid time off from work.  «

S s

10% said they would if they got
money.

When given room to offer up their own answers on
incentives:
ome gave unr istic incenti
"Brand new car
"1 million dollars."

*» Some would only get vaccinated if

the perceived r were mitigate
or an incentive was offered that
would otherwise make up for the
risk

"Financial compensation for my family

if | die from the vaccine."

1pproval.”

"Confidence that | will not have

effects from the vaccine."

whole pro
objections

ould not take it for a million buck

oul 10t for sale."

Jjovernment propaganda and
better transparency.”
"Fre om from world rnment
tyranny."

Conclusions

* Unvaccinated individuals usually chose not to get the vaccine,
rather than being unable to get it.

There were mixed opinions on

incentives. : ’
Providing trustworthy information { )

might be the best route to £

overcoming vaccine hesitancy.

Education can assuage concerns,

reinforce the usefulness of the

vaccine, and help Veterans make ~—
informed decisions.

Figure 13. Finalized version of incentives infographic
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The second and final draft (Figure 13) had fewer graphics, such as removing the needle in
the first panel to have only the bus to represent transportation, since that panel discusses how most
participants did not encounter logistical problems such as transportation. We moved the
information where Veterans gave their own answers on incentives to one large panel, rather than
several smaller ones. We grouped them in a bulleted list, since they shared a few general themes
and reading it this way made more intuitive sense. The graphics on the side direct the audience’s
eyes to each of the three bullet points with a simple representation of its themes. We also gave
more room for the conclusions box to expand on the third bullet point, since we wanted that to be

the key takeaway for providers talking with hesitant Veterans.
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4.0 Discussion

The cluster analysis of the Veteran data may be compared to the clusters of responses
outlined by Hoffman et al.® from data garnered from anti-vaccine comments on Facebook. One
sub-group in that analysis, called the “trust” subgroup, had heavy overlap with the sentiments
expressed by the “Unconcerned Disbelievers” group characterized in the VAPHS study, with
major motivators being mistrust of medical institutions and concerns about personal freedom.
Hoffman et al. suggest that the existence sub-groups within schools of anti-vaccine thought
indicates a “one-size-fits-all” approach to communicating information about vaccines to hesitant
groups may be ineffective, and instead a more tailored approach is necessary. This dovetails with
the results from the study at the VAPHS, which showed that different groups of patients will have
different concerns and doubts. Communication methods that may be effective in dispelling
misinformation in one patient may have negative effects and harm trust in another individual. That
is also why throughout this essay, we have examined different ways in which framing messages
about COVID vaccines can impact the reception of data summaries to both lay and professional
audiences.

Additionally, the findings from the VAPHS study that showed Veterans pointing to their
personal VA healthcare provider as the most trusted source of information on the COVID-19
vaccine suggest that providing appropriate information to PCPs, such as the infographics outlined
in this essay, is critical. Considering that between 8-10% of PCPs do not agree that vaccines are
safe, effective, and important®, it is more important than ever to use clear, evidence-based,
succinct methods of communicating accurate information to PCPs and their patients. This is the
reason why at later stages, we decided to focus the graphics on communicating to providers and
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equipping them with knowledge they could use to build positive relationships with patients.
Moreover, providing messaging that includes information that isn’t useful but shapes a negative
worldview, such as emphasizing how many patients lacked trust in the CDC, may lead to
discouragement. Sharing information that can be useful to providers is more productive, such as
the critical information that VA providers were the most trusted source across all groups. It is
important to balance disseminating objective results in plain language with framing negative
realities in a useful way.

Tailoring messaging to the audience is of paramount importance in risk communication.
Public health messaging from authorities like the CDC came under unprecedented scrutiny during
the COVID-19 pandemic, as doctors and public health workers faced the challenge of
disseminating complex and novel information quickly and accurately to a diverse array of
audiences. The work outlined here demonstrates that even within a specific demographic, such as
American Veterans, there can be significant diversity in ways of thinking and multiple distinct
subgroups that respond to messaging differently.

The group found that trust was ultimately the biggest factor associated with willingness to
get vaccinated. Veterans who had low levels of trust in the CDC, the federal government, the
state/local government, and/or their VAPHS provider were less likely to have positive attitudes
about the COVID-19 vaccine. This is consistent with existing findings about trust and the COVID-
19 pandemic, such as findings that fears about COVID-19 were related to intrinsic variables like
intolerance to uncertainty and lack of trust in institutions,* lack of trust in supply lines leading to
purchase of excess food and supplies during the pandemic,*! and threats being more difficult to
adapt to when they are perceived as being poorly understood and unmanageable by society at

large.*> This finding also demonstrates that messaging and communication, such as the data

42



visualizations for this VAPHS study, are not negligible parts of the science of vaccination and
public health, when whether or not the patient trusts the source is such a huge factor in if they are
receptive to the information.

Even among the subgroups with the lowest levels of trust, an individual’s personal VA
healthcare provider was ranked as the most trusted authority on health information relating to
COVID-19. Therefore, in the future, communications about preventative care such as vaccines
may be most effective coming from a familiar doctor’s office, and/or a provider the patient has
been seeing for years. We tried to make this clear in several of the different infographics. These
results also suggest that reaching certain distrustful subgroups has limited effectiveness when done
through a large, centralized authoritative entity such as the CDC or the federal government. This
is problematic, as oftentimes in rural areas local resources will be scarce, and federal efforts
subsidized by tax dollars are the only recourse available to reach the target demographic. It may
be effective to allocate tax dollars to funding locally driven efforts for things like vaccine outreach,
rather than a national, standardized campaign. These results also suggest that building trust in
these organizations would go a long way towards future pandemic preparedness.

A key point of communicating these findings was to select the most important points of
information that could be used and present them in a way conducive to quick uptake. It was a
recurring pattern that the first draft is typically too wordy, too complicated, or too cluttered and
that later drafts were more effective with less text and simpler images. It was also a challenge to
decide what the best visual representations were regarding diversity of demographics represented
by human figures, as well as choosing visually pleasing and readable color palettes. This issue was
addressed with input from the working group on things like readability and representation during

drafting.
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There are some limitations to our process of making these visual graphics. Testing for
feedback with the target audience was outside the scope of this project as we had no focus groups
or surveys to see what Veterans thought of our designs. Thus, our decisions were based on the
CHERP project team’s expertise and experience with the study population only. We targeted our
final products to be distributed to providers, rather than disseminating results back to participants,
so future work could rework these designs into something more suitable for lay audiences with
less health literacy if the key findings were to be reported back to participants. The lack of a clear
intended distribution method and the moving target of audience was a hindrance throughout the
project, so future efforts in similar projects would benefit from having details like these settled
ahead of time.

If we had more resources, we could have expanded the scope of this project. We could
have tested the graphic depictions on a real population through a focus group during the editing
process. With more data, we could make comparisons between the Veterans and other groups to
comment on the generalizability of these results, and we could make another infographic

explaining how Veteran status is likely to affect vaccine attitudes.
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5.0 Conclusion

The COVID-19 pandemic demonstrated that science communication is a critical and
sometimes-neglected component of implementing public health interventions. Hesitancy about
the COVID-19 vaccine was a significant obstacle even among scientifically literate populations.
Tailoring education about vaccines could be an effective method of intervention depending on
demographics and individual concerns, which tend to predict vaccine attitudes and uptake. Making
graphical summaries to display data easily and accessibly for education is a challenge that requires
good graphic design sense, ability to translate complex scientific concepts, clear understanding of
goals and audience, and the opportunity and resources to distribute information in a useful way.
The lessons learned in the COVID-19 pandemic will hopefully shape and improve responses in

future public health crises.

45



Bibliography

David J. Sencer CDC Museum. CDC Museum COVID-19 Timeline. Aug 16, 2022
https://www.cdc.gov/museum/timeline/covid19.html (2022).

Serensen, M. D. et al. Severe acute respiratory syndrome (SARS): Development of
diagnostics and antivirals. in Annals of the New York Academy of Sciences vol. 1067 500—
505 (Blackwell Publishing Inc., 2006).

WHO Coronavirus (COVID-19) Dashboard. https://covid19.who.int/.

Kumar, A. et al. COVID-19 Mechanisms in the Human Body—What We Know So Far.
Frontiers in Immunology vol. 12 Preprint at https://doi.org/10.3389/fimmu.2021.693938
(2021).

French, G. et al. Impact of Hospital Strain on Excess Deaths During the COVID-19
Pandemic — United States, July 2020-July 2021. (2021).

Understanding How COVID-19 Vaccines Work. https://www.cdc.gov/coronavirus/2019-
ncov/vaccines/different-vaccines/how-they-work.html (2022).

Savoia, E., Su, M., Piltch-loeb, R., Masterson, E. & Testa, M. A. Covid-19 vaccine early
skepticism, misinformation and informational needs among essential workers in the USA.
Int J Environ Res Public Health 18, (2021).

Neely, S. R., Eldredge, C., Ersing, R. & Remington, C. Vaccine Hesitancy and Exposure to
Misinformation: a Survey Analysis. J Gen Intern Med 37, 179-187 (2022).

Germani, F. & Biller-Andorno, N. The anti-vaccination infodemic on social media: A

behavioral analysis. PLoS One 16, (2021).

46



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Troiano, G. & Nardi, A. Vaccine hesitancy in the era of COVID-19. Public Health vol. 194
245-251 Preprint at https://doi.org/10.1016/j.puhe.2021.02.025 (2021).

Seligman, B., Ferranna, M. & Bloom, D. E. Erratum: Social determinants of mortality from
COVID-19: A simulation study using NHANES (PLoS Med (2021) 18:1 (e1003490) DOI:
10.1371/journal.pmed.1003490). PLoS Medicine  vol. 18 Preprint  at
https://doi.org/10.1371/journal.pmed.1003888 (2021).

Jennings, M. K. & Markus, G. B. The Effect of Military Service on Political Attitudes: A
Panel Study. American Political Science Review 71, 131-147 (1977).

Raina, S. & Kumar, R. Herd immunity in COVID-19: Needs de-emphasizing. J Family Med
Prim Care 11, 1595 (2022).

The College of Physicians of Philadelphia. History of Anti-Vaccination Movements.
https://historyofvaccines.org/vaccines-101/misconceptions-about-vaccines/history-anti-
vaccination-movements (2018).

Kulenkampff, M., Schwartzman, J. S. & Wilson, J. Neurological complications of pertussis
inoculation. Archives of Disease in Childhood vol. 49 (1974).

Offit, P. A. The Cutter incident : how America’s first polio vaccine led to the growing
vaccine crisis. (Yale University Press, 2005).

Wakefield, A. & Montomery, S. Measles, mumps, Rubella Vaccine: Through a glass,
darkly. Adverse Drug React. Toxicol. Reviews 19,.

World Health Organization. Ten threats to global health in 2019.
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019 (2019).
Gottlieb, S. D. Vaccine resistances reconsidered: Vaccine skeptics and the Jenny McCarthy

effect. Biosocieties 11, 152-174 (2016).

47



20.

21.

22.

23.

24,

25.

26.

27.

28.

Intlekofer, K. A., Cunningham, M. J. & Caplan, A. L. Virtual Mentor. American Medical
Association Journal of Ethics vol. 14 www.virtualmentor.org (2012).

Ohri, L. K. HPV Vaccine: Immersed in Controversy. Annals of Pharmacotherapy 41, 1899—
1902 (2007).

Hensley, S. Pediatricians Fact-Check Bachmann’s Bashing Of HPV Vaccine. NPR
https://www.npr.org/sections/health-shots/2011/09/13/140445104/pediatricians-fact-
check-bachmanns-bashing-of-hpv-vaccine (2011).

Schwartz, J. L., Caplan, A. L., Faden, R. R. & Sugarman, J. Lessons from the Failure of
Human Papillomavirus Vaccine State Requirements. Clin Pharmacol Ther 82, 760-763
(2007).

Schmid, P., Rauber, D., Betsch, C., Lidolt, G. & Denker, M. L. Barriers of influenza
vaccination intention and behavior - A systematic review of influenza vaccine hesitancy,
2005-2016. PLoS ONE vol. 12 Preprint at https://doi.org/10.1371/journal.pone.0170550
(2017).

Kwok, K. O. et al. Influenza vaccine uptake, COVID-19 vaccination intention and vaccine
hesitancy among nurses: A survey. Int J Nurs Stud 114, 103854 (2021).

Hall, C. M., Northam, H., Webster, A. & Strickland, K. Determinants of seasonal influenza
vaccination hesitancy among healthcare personnel: An integrative review. J Clin Nurs 31,
2112-2124 (2022).

Ad, M., Donnelly C & Kj, M. Infographics: Healthcare Communication for the Digital Age.
WWW.ums.ac.uk.

Stones, C. & Gent, M. GRAPHIC guidelines.

48



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Center for Plain Language. What is readability and why should content editors care about
it? https://centerforplainlanguage.org/what-is-readability/ (2017).

Ferreira, G. E. et al. Reporting characteristics of journal infographics: a cross-sectional
study. BMC Med Educ 22, (2022).

O’Flahavan, L. & Goulet, A. CDC’S GUIDE TO Writing for Social Media CDC’s Guide to
Writing for Social Media-Page 0. (2012).

Ad, M., Donnelly C & Kj, M. Infographics: Healthcare Communication for the Digital Age.
WwWw.ums.ac.uk.

Joshi, M. & Gupta, L. Preparing Infographies for Post-publication Promotion of Research
on Social Media. J Korean Med Sci 36, (2021).

Spicer, J. O. & Coleman, C. G. Creating Effective Infographics and Visual Abstracts to
Disseminate Research and Facilitate Medical Education on Social Media. Clinical
Infectious Diseases 74, E14-E22 (2022).

Kunze, K. N. et al. Infographics Are More Effective at Increasing Social Media Attention
in Comparison With Original Research Articles: An Altmetrics-Based Analysis.
Arthroscopy: The Journal of Arthroscopic & Related Surgery 37, 2591-2597 (2021).
Hamaguchi, R., Nematollahi, S. & Minter, D. J. Picture of a pandemic: Visual aids in the
COVID-19 crisis. Journal of Public Health (United Kingdom) 42, 483-485 (2020).
Der-Martirosian, C., Steers, W. N., Northcraft, H., Chu, K. & Dobalian, A. Vaccinating
Veterans for COVID-19 at the U.S. Department of Veterans Affairs. Am J Prev Med 62,
e317-e324 (2022).

Hoffman, B. L. et al. It’s not all about autism: The emerging landscape of anti-vaccination

sentiment on Facebook. Vaccine 37, 2216-2223 (2019).

49



39.

40.

41.

42,

Callaghan, T. et al. Imperfect messengers? An analysis of vaccine confidence among
primary care physicians. Vaccine 40, 2588-2603 (2022).

Gvozden, T. V., Baucal, A., Krstic, K. & Filipovi¢, S. Intolerance of Uncertainty and
Tendency to Worry as Mediators Between Trust in Institutions and Social Support and Fear
of Coronavirus and Consequences of the Pandemic. Front Psychol 12, (2021).
Jezewska-Zychowicz, M., Plichta, M. & Krolak, M. Consumers’ Fears Regarding Food
Availability and Purchasing Behaviors during the COVID-19 Pandemic: The Importance of
Trust and Perceived Stress. Nutrients 12, 2852 (2020).

Weiszeth, L. & Tannessen, A. Fear, information and control during a pandemic

PERSPECTIVES.

50



	Title Page
	Committee Page
	Abstract
	Table of Contents
	List of Tables
	List of Figures
	Preface
	1.0 Overview
	1.1 COVID-19 and Vaccine Attitudes
	1.2 Vaccine Hesitancy
	1.3 Best Practices of Infographics for Public Health Communication

	2.0 Quality Improvement Study at the VAPHS
	2.1 Questionnaire Methods
	2.2 Questionnaire Results
	Table 1. Characterization of the four clusters

	2.3 Discussion of Questionnaire Results

	3.0 Methods
	3.1 Initial Summary
	Figure 1. Graphical summary of some key points from the Veteran patient quantitative study

	3.2 Cluster Visualization
	Figure 2. Other visualizations to explain the clusters
	Figure 3. Venn diagram of overlap between clusters in prominent characteristics
	Figure 4. Final version of cluster visual summary
	Figure 5. Alternate titles on the cluster summary

	3.3 The Trust Factor
	Figure 6. First draft and first revision of graphical summary representing trust themes
	Figure 7. Second draft of selected highlights relating to the theme of trust discovered in the study
	Figure 8. Final version of trust infographic

	3.4 Misinformation
	Figure 9. Misinformation and misleading information summaries
	Figure 10. Second revision of misinformation infographic
	Figure 11. Final version of misinformation infographic

	3.5 Experiences and Incentives
	Figure 12. Highlighted information Veterans provided about incentives
	Figure 13. Finalized version of incentives infographic


	4.0 Discussion
	5.0 Conclusion
	Bibliography

