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Abstract

We surveyed healthcare workers within the Duke Antimicrobial Stewardship Outreach Network (DASON) to describe beliefs regarding coro-
navirus disease 2019 (COVID-19) vaccination and their decision-making process behind vaccination recommendations. In contrast to the
type of messaging that appealed most on a personal level to the healthcare workers, they preferred a more generic message emphasizing safety
and efficacy when making vaccination recommendations.

(Received 2 February 2022; accepted 25 March 2022)

The current availability of 3 vaccines for COVID-19 in the United
States is a remarkable scientific feat. Despite their proven efficacy
and safety, these vaccines are no exception to the problem of vac-
cine hesitancy.1–3

Healthcare worker (HCW) interactions with patients play a key
role in vaccine confidence.4–7 As professionals in healthcare,
trained to evaluate science with rational arguments, often our
response to vaccine hesitancy is to repeat the evidence.8 For exam-
ple, an emotionally evocative news story about a nurse developing
anaphylaxis after vaccination would typically be countered by
describing the low rates of vaccine side effects and the greater risk
of illness from infection. Clearly this rational approach has missed
the mark for a substantial proportion of people.3

In contrast, behavioral science theorizes that emotions and core
beliefs play an essential role in health decisions, whereas interven-
tions for vaccination hesitancy might rely on appeals to anticipated
regret, fear of disease, or even social norms. Using behavioral sci-
ence methods, we sought to better understand HCW beliefs about
the COVID-19 vaccine in our network of hospitals and among our
colleagues. We then sought to determine what messaging themes
are most effective at increasing both HCW likelihood of vaccina-
tion against COVID-19 and vaccination recommendations to their
patients.

Methods

The Duke Antimicrobial Stewardship Outreach Network
(DASON) partnered with the Center for Advanced Hindsight
(CAH) to assess HCW experience and beliefs around COVID-
19 and the perceived efficacy of messaging themes aimed at
increasing COVID-19 vaccination. An online survey was e-mailed
through 8 hospital listservs in DASON as well as through the North
Carolina Medical Society during the month of February 2021. We
randomly assigned participants to see 1 of 3 thematic messages
about COVID-19 vaccines or to a no-message control group:

(1) Process safety: Rapid development and testing of COVID-19
vaccines were made possible through a combined effort world-
wide and vaccines are both safe and effective.

(2) Appeal to normalcy: What do you miss about a prepandemic
life? How much would you pay to have it back? For life to
return to normal, vaccination is the key.

(3) Risk assessment: Decisions involving uncertain outcomes cre-
ate 2 ways to be wrong—What is the risk of vaccinating versus
the risk of COVID-19?

Participants were then asked a series of questions regarding
their perception of the passage (eg, helpful, believable) as well as
their likelihood of sharing it with their patients. We used the χ2
test to compare willingness to share the passage by condition
and linear regression to test passage ratings by condition. This
study was approved by the Institutional Review Board of Duke
University (protocol no. 2021-0286). Full survey available online.9
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Results

Our final sample included 674 survey respondents, almost exclu-
sively fromNorth Carolina (98%) (Table 1). The sample comprised

84%women and 83.3%were ofWhite race. Themost common role
represented was nursing (34%), and 72% of the respondents came
into direct contact with COVID-19 patients. The largest portion of
respondents worked in a hospital with bed capacity ranging from
100 to 199 beds.

Of the 98% of respondents who had been offered, 80% had
already accepted the COVID-19 vaccine. Of the smaller cohort
who had not received the vaccine (n= 127), the top 3 reasons
for hesitancy dealt with safety concerns, such as “want to ensure
the vaccine is safe,” “the vaccine was created too quickly,” and “wait
to see the vaccine’s effectiveness.” Vaccine acceptance rates also
differed by reported political affiliation, with Democrats showing
the highest uptake (90%), followed by Independents (80%), and
finally Republicans (75%). Democrats were also more likely to
share the message they read to their patients (94%) compared with
87% of Republicans. Among those who had not been vaccinated,
we did not detect a significant difference across messaging inter-
ventions regarding vaccine acceptance (all P values >.13).

Generally, HCWs were very comfortable recommending
the COVID-19 vaccine to patients, as indicated by an average
rating of 6.33 on a scale from 1 to 7 (1 = extremely unlikely to
7 = extremely likely). However, participants found the risk assess-
ment message to be the most trustworthy, believable, and correct
on a scale of 1–7 (1 = strongly disagree to 7 = strongly agree).
When these 3 ratings are combined, the risk assessment message
is rated significantly higher than either the appeal to normalcy
message (P = .04) or the process safety message (P = .03)
(Fig. 1). However, those assigned to the process safety message
were more likely to say they would share their message with
patients (75.8%) than those assigned to the normalcy condition
(56.2%; P = .09), and the risk assessment condition fell between
these 2 conditions (66.2%).

Discussion

Fortunately, HCWs generally had high COVID-19 vaccine accep-
tance rates and were likely to recommend the vaccine to patients.
Regarding those who were hesitant, there was no difference across
messages on increasing their acceptance, but the small size of the
cohort makes it difficult to draw any conclusions.

Although HCWs generally gave all 3 passages high ratings, the
risk assessment message had the highest ratings as trustworthy,
believable, and correct; however, the process safety message ranked
higher when asked whether they would share this passage with a
patient. This finding suggests rhetoric that appeals on a personal
level is not necessarily what HCWs would recommend to their
patients. In other words, an HCW may prefer a message that feels
credible to them over one that they feel is more likely to change
patient behavior.

The qualitative data we gathered provides some insight into this
difference. HCWs considered managing vaccine discussions in
both ideological and practical terms. On an ideological level,
patient autonomy was cited as an issue: HCWs “want to educate
without adding opinions.” In a practical sense, HCWs were con-
cerned with avoiding patient conflict, and also about their own
ability to discuss this new technology: Vaccines are “not in my
scope of practice”; I’m “not sure if I can inform clearly”; and
“I’m not knowledgeable enough to recommend the vaccine to
others.” These beliefs may explain the appeal of a process safety
message because it was succinct and easy tomemorize andwas very
similar to public health messaging at that time. In contrast, the risk
assessment message requires one to understand certain statistical

Table 1. Characteristics of Survey Respondents

Characteristic Total

Total sample, no. 890

Excluded due to incomplete or duration to complete survey <2
min, no.

216

Total included in analysis, no. 674

Location, %

North Carolina 98

Virginia, New York, Delaware, and North Dakota 2

Sex, %

Female 84

Male 15

Nonbinary/Gender queer or other <1

Ethnicity, %

White 85

Black/African American 7

Multiracial 3

Native American 2

Latinx 1

South Asian 1

East Asian, Southeast Islander, Middle Eastern or North African <1

Political ideology, %

Republican 43

Independent 25

Democrat 17

No preference 13

Other 2

Job role, %

Nurse 34

Other direct patient service provider (eg, respiratory therapist or
radiology technician)

31

Indirect patient service provider (eg. nutrition service) 14

Administrator 8

Nurse assistant 5

Physician/Midlevel provider 5

Pharmacist 3

Direct contact with COVID-19 patients 72

Hospital bed size

<100 8

100–199 44

200–299 18

300–399 14

400–499 8

500þ 8
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facts and discuss relative risk in order to share. When there is novel
health technology we are tasked to endorse, bullet points are an
efficient way to learn facts to discuss and create a familiar tone
as they are reiterated.

This study had several limitations. These results may not be
generalizable across space or time because the study captured opin-
ions from February 2021 among HCWs concentrated in North
Carolina. However, our findings suggest that HCWs are as likely
to show similar concerns about vaccine safety as those captured
in the general population. Additionally, our finding that HCWs
may prefer to share a message they find credible over one they find
persuasive suggests that the rational model of thinking may not
even apply to us, let alone our patients. Physicians and other
professionals should consider adopting methods from behavioral
science to determine the true reasons why patients fail to comply
with directions or take advantage of preventative services.
Understanding human behavior is the first step to changing it.

Supplementary material. To view supplementary material for this article,
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Fig. 1. Passage rating and willingness to share by message condition. Note: Error bars indicate 95% confidence intervals.
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