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A number of important principles in e�ective risk communication established in the late 20th century can provide important scienti�c 

insight into patient response to the risks posed by coronavirus disease 2019 (COVID-19). Early risk communication scholars found ac-

ceptability of risk was shaped by 2 key components: hazard and outrage. �e number of people who are exposed, infected, and fall ill can 

be considered the hazard. How the public and patients and respond to messages regarding risk mitigation relates to outrage. Social and cul-

tural factors, immediacy, uncertainty, familiarity, personal control, scienti�c uncertainty, and trust in institutions and media all shape per-

ception and response to risk mesaging. Outrage factors in�uence the ever-changing public understanding of COVID-19 risk. In concert, 

hazard and outrage along with cultural and economic context shape adherence to, and overall acceptance of, personal mitigation strategies 

including wearing facemasks and social distancing among the general public. �e spread of misinformation on social media also provides 

both challenges and opportunities for clinicians. Social media o�ers an opportunity for experts to quickly convey true information about 

hazards, but o�ers others the opportunity to counter this with the spread of misinformation and exacerbate outrage. We propose strategies 

for infectious diseases clinicians to apply risk communication principles and frameworks to improve patient care and public message de-

velopment in response to COVID-19.
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As healthcare providers struggle to develop effective messaging 

to support patients’ understanding, how the public perceives 

and responds to risk messages is critically important. A number 

of important principles in effective risk communication estab-

lished in response to environmental disasters and pollution 

events in the late 20th century can provide important scien-

tific insight into patient response to the risks posed by coro-

navirus disease 2019 (COVID-19) [1–4]. These insights have 

shaped risk communication and principles of risk communica-

tion for decades. Risk communication, focused on communi-

cation of hazards to potentially exposed communities, evolved 

in large part in the context of public health and environmental 

disaster response [5, 6]. In more recent years, the scope of 

risk communication has expanded to include communication 

strategies to better address ongoing public health challenges, in-

cluding global pandemics, and is referred to more specifically 

as crisis communication [6–9]. Here we discuss strategies for 

infectious diseases clinicians to apply these existing, early risk 

communication principles and frameworks to effectively sup-

port patients and the general public response to COVID-19.

Key to understanding and responding to the ongoing 

COVID-19 pandemic is that perceptions of risk are driven 

by 2 primary factors: hazard and outrage [2, 4]. In other 

words, what a particular audience perceives as acceptable 

or unacceptable risk includes both the nature of the hazard 

and degree of outrage. Among the many early leaders in 

risk communication, Peter Sandman, Vincent Covello, and 

Paul Slovic were among the �rst to o�er psychometric in-

sights to explain the importance of risk perception as being 

a combination of technical perceptions of hazard and out-

rage [1–3, 10]. �eir investigations included careful psycho-

metric studies of risk perception and factors that shaped the 

interactions between scientists and the general public. What 

they found was the actual threats to health were only one 

aspect of risk perception. Risk perception was also shaped 

by factors that altered acceptability of risk in the minds of 

di�erent audiences, messages, and in di�erent context. For 

example, despite clear evidence that wearing masks can re-

duce transmission of COVID-19, the acceptability of and 

adherence to wearing masks varies greatly. In the United 

States, mask wearing has become more of a political issue 

than a fact-based intervention, and thus the use of masks 

varies widely among populations. In other communities and 

countries, mask wearing is seen as a reasonable strategy, and 

masks are commonly used by the public [11]. �e variation 
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in acceptability and willingness for individuals to respond to 

expert opinions creates signi�cant challenges for health edu-

cation among patients [11]. Clinicians are scientists trained 

to respond to facts; however, research has shown the public 

and patients’ perceptions, concerns, and responses do not al-

ways conform only to science and reason [4]. Subsequently, 

the hazard and outrage framework was established as a way 

to demonstrate how risks are o�en perceived di�erently 

among technical experts including healthcare providers, epi-

demiologists and front-line workers, and the general public 

[3, 10]. From this the science of risk communication was es-

tablished [6].

Technical experts de�ne risk based on quantitative hazard 

information regarding the burden, etiology, and spread. Most 

o�en, even when factual information about a hazard is pro-

vided, the public perception of risk from an unknown and 

emerging hazard such as COVID-19 leads to a more emotional 

response or outrage. Outrage, in turn, shapes acceptability and 

adherence to risk mitigation strategies such as social distancing 

and wearing of face masks [1, 3, 10]. �erefore, outrage factors 

shaping public risk perceptions are important for clinicians 

to understand, because they will determine how and why the 

 general public will react and respond to messages [4]. In other 

words, scientists are o�en perplexed by public perceptions and 

acceptance of misinformation; however, what a particular audi-

ence perceives as acceptable or unacceptable risk includes both 

the nature of the hazard and degree of outrage.

It is well established that carefully planned crisis commu-

nication can play a critically important role in prevention and 

 mitigation of pandemics over time by reducing anxiety and fear, 

supporting public adherence to mitigation strategies, reducing 

burden, and increasing the e�ectiveness of medical interven-

tions [6]. Most infectious diseases clinicians, epidemiologists, 

and scientists do not receive formal training in risk commu-

nication despite their critically important role as experts well 

versed in understanding the scienti�c and technical aspects of 

risk. A number of case studies have shown that when commu-

nication is led by credible scientists, the public’s response to the 

risk and (and as a result, the containment of the outbreak) is 

o�en more successful than if communication is led solely by 

individuals who are not subject matter experts [6]. As such, it 

is important for infectious diseases clinicians to be well pre-

pared to lead risk communication during crises, in this case, the 

COVID-19 pandemic.

Alhough news outlets have always played an important 

role in informing and shaping public perception of risk, social 

media has rapidly become a major driver of what the public 

understands and responds to. Experts can use social media in 

crisis response by rapidly spreading hazard information and 

helping inform the public and patients on actions they can take 

to mitigate risk [7]. At the very same time, social media can rap-

idly spread misinformation across large portions of the public. 

Public outrage driven by social media must be considered by 

experts to understand and deploy e�ective communication 

strategies aimed at mitigating and control of risks overtime 

[7–9]. Although these larger social forces are di�cult to con-

trol, the hazard plus outrage framework can help clinicians and 

public health experts remain trusted sources in the �ght against 

COVID-19.

Hazard and Outrage Factors Impacting Public Perceptions of Risks and 

Mitigation Strategies

The unfolding scale and intensity of the COVID-19 pandemic 

makes clear that engagement with and by the public is essen-

tial for effective risk reduction, mitigation, and ultimate con-

trol [8, 12]. Figure 1 outlines a framework and set of guidelines 

that builds on past crisis and risk communication strategies that 

can support clinicians in their response to COVID-19 adapted 

from early hazard + outrage frameworks that also takes into ac-

count new understanding of the cultural and social media con-

text shaping the pace and mode by which information is shared 

[2–7]. Hazard information conveyed by experts includes facts 

and information on the transmission, mechanisms, and severity 

of disease. This is all set within the context of feelings and emo-

tions that are shaping public outrage. The public perception of 

risk from COVID-19, as an unknown and emerging hazard, is 

considerably shaped by outrage. Key factors shaping outrage 

toward COVID-19 include catastrophic potential, familiarity, 

understanding, scientific uncertainty, personal control, volun-

tariness, trust in institutions, and media attention (Table  1). 

Outrage is an emotional response shaped not only by factors 

surrounding the nature and characteristics of hazards, but the 

degree to which individuals and communities deem risks as un-

safe, unacceptable, or something to be feared—which in turn 

influences how individuals and communities respond to and 

adhere to important public health messages regarding risk miti-

gation [1]. It also shapes the public’s acceptability of and the ad-

herence to COVID-19 risk mitigation strategies such as social 

distancing and use of face masks [1, 3, 10].

When there were only a few cases of COVID-19 scattered 

across the United States, public perception of COVID-19 risk 

was low. Despite early warnings by experts regarding the cat-

astrophic potential of COVID-19, over 25% of Americans 

felt that they had a <1% chance of becoming infected [13]. 

�is perception was reinforced by some government leaders. 

Consequently, early attempts by public health authorities and 

experts to mitigate risk by encouraging social distancing and 

wearing masks were seen as invasive, alarmist, too much gov-

ernment interference, and an unnecessary burden on economic 

growth. At the same time, early research from California also 

found that, although individuals disagreed on the true nature 

of the hazard or risk of exposure and adverse outcomes re-

lated to COVID-19, the acceptability and adherence to social 

distancing increased as more information on the nature of the 

hazard emerged [14].
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�e lack of familiarity around COVID-19 has also shaped 

public perception and response, with some in the public be-

coming extremely anxious, although others downplayed risks 

by equating it to something more familiar such as in�uenza 

[10]. Others who are fortunate to have few personal experi-

ences with the illness or deaths are also willing to downplay 

societal risks. Adding to the challenge is the di�culty in un-

derstanding the complex and constantly changing scienti�c 

uncertainty surrounding COVID-19. Early in the outbreak, the 

public was willing to accept uncertainty; as we move forward, 

the pandemic presents challenges that make speci�c, actionable 

timelines and strategies for risk mitigation di�cult. �is uncer-

tainty can again increase anxiety, stress, and fear, causing the 

public to dismiss risk altogether, or become angry about mitiga-

tion strategies. Communicating actionable steps for the public 

to take can help to reduce this anxiety and fear by increasing a 

sense of agency and personal control [2, 3].

�e shi�ing voluntariness of COVID-19 exposure and risk of 

severe illness across the population also has played an impor-

tant role in shaping risk perceptions. Initially, the involuntary 

Figure 1. Crisis communication: addressing hazard + outrage during the COVID 19 pandemic. Abbreviation: COVID-19, coronavirus disease 2019.

Table 1. Outrage Factors Influencing Public Perceptions of Risk and Acceptability of Risk Mitigation Strategies Over Timea

Factors Influencing Public 

Perceptions of Risksb

Directionality of Increased Risk Perception  

(Increased Outrage, Lower Acceptability of Risk)

Changing Public Risk Perception Over Time in 

the US Regarding COVID-19 Pandemic  

(December 2019- April 2020)

Prevention Precrisis Crisis

High catastrophic potential Fatalities and injuries grouped in time and space 

rather than random and scattered

Low Low/med High

Familiarity Unfamiliar High Med Low

Understanding Difficult to understand High High High

Scientific uncertainty High scientific uncertainty High High High

Controllable Lack of personal control and agency High High High/low

Voluntariness Involuntary vs voluntary Low High Low

Trust in institutionsb Lack of trust Low High/Low High/low

Media attention High vs low media attention Low High High

Abbreviation: COVID-19, coronavirus disease 2019.

aAdapted from below from Appendix C— in Covello et al [3]. 

bNote that the perception of risk can vary by context and cultural beliefs of the public audience.
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nature of social distancing, forced isolation, and loss of personal 

freedom imposed by social distancing exacerbated  anxiety and 

stress, and increased public outrage among many. �is was 

particularly the case for individuals who perceived themselves 

at low risk of becoming infected and/or developing severe 

COVID-19, as the bene�ts of social distancing did not outweigh 

the costs of compliance with social distancing. However, as the 

pandemic rapidly spread, the involuntary nature of COVID-19 

viral exposure shi�ed public perception to more acceptance of 

social distancing as a new and necessary normal. Furthermore, 

face masks also were perceived as unnecessary and alarmist by 

some early on. Experts recommended against the use of face 

masks by the public as an unnecessary and ine�ective interven-

tion before fully understanding the true nature of hazards, more 

speci�cally, the mechanisms by which the virus was spread and 

the high infection rates. With the change to authorities recom-

mending the wearing of face masks, some individuals are re-

lieved because wearing a face mask may provide perceived 

personal control over the involuntary risk of exposure, although 

others are perplexed, stressed, or angered by this scienti�c 

uncertainty.

In the case of COVID-19 the con�icting information and 

changing messages from experts that alter public perceptions is 

especially challenging [9, 15]. For example, many state o�cials, 

clinicians, and epidemiologists are currently investigating fac-

tors that in�uence immunity, and recommendations for when 

and how to relax social distancing measures. Given signi�cant 

scienti�c uncertainty around COVID-19 immunity and asymp-

tomatic infection rates and transmission, experts are examining 

local trends and data to develop plans for the current (and po-

tential future) waves of infections. At the same time, the public 

is aware on social media that some states are relaxing social 

distancing steps to a wide-ranging degree, although others con-

tinue to maintain stringent measures. Furthermore, a large por-

tion of the public is now facing “quarantine fatigue” in which 

many have been social distancing with little to no familiarity of 

risk, while su�ering real economic consequences, all of which in-

crease outrage or a more emotional response. At the same time, 

some communities and workers, such as meat packers, face in-

surmountable risks. A lack of understanding and voluntariness 

around the public’s participation in social distancing measures 

can contribute to decreased trust in institutions and shape the 

public’s willingness or lack thereof to maintain social distancing.

Public trust in institutions that are perceived to be providing 

reliable information is important in crisis and risk commu-

nication [6, 10]. Early messaging by public o�cials that the 

COVID-19 pandemic was “under control” reduced the au-

thority and messaging being delivered by technical experts 

regarding the true nature of risk. Similarly, the changing mes-

saging from public o�cials around social distancing and use of 

face masks is likely to reduce trust in governmental institutions. 

Relative di�erences in media attention around the risk posed 

by COVID-19 di�erentially in�uenced the public’s perception 

of the risk and mitigation strategies necessary to appropriately 

contain COVID-19 [7].

Responding to COVID-19 in the Era of Social Media

The media has always played a critically important role in 

informing the public during crises and emergencies disasters; 

social media now also plays a large and growing role in shaping 

outrage and thus the public’s perceptions of risks and mitiga-

tion [5–9]. Social media offers opportunities for both experts 

and the general public to quickly spread information to a large 

number of individuals [7, 12, 16]. Social media is therefore both 

an asset and barrier to developing effective risk communication 

strategies and response.

Clinicians can play a critically important role as trusted 

sources on social media to support the spread of new information 

as it becomes available and address individuals patient concerns 

as they evolve, knowing that public perceptions of risk will vary 

greatly across individuals. �e general public tends to choose 

select media channels for news, o�en in the context of political 

preference based on sources of news they trust [12, 15]. Social 

media can create an “echo chamber” of media attention, with in-

dividuals sharing messages and news with like-minded followers. 

Some consumers of social media will work to sort through the 

di�erent information; however, this process increases the chances 

of encountering con�icting news and messages, and additional 

potential of �nding material aiming to discredit reliable experts 

and news sources. Contradicting information can again increase 

a lack of understanding and reduce individuals’ perceptions of 

their agency and control regarding risk and mitigation.

Although our current social media era poses challenges in 

supporting the public’s perceptions of risk, it can also o�er ex-

perts many advantages [16]. If clinicians and public health ex-

perts can get ahead of the public in shaping messages, social 

media o�ers an almost immediate opportunity to spread in-

formation, become a trusted source, and to build relationships 

with the public. Experts can also use social media to quickly 

contradict misinformation with accurate information, for ex-

ample, by o�ering links to trusted healthcare providers and/or 

public health sources providing the same or similar messaging.

Responding to the COVID-19 Crisis as Information and Knowledge Evolves 

Over Time

The dynamic nature of pandemics means that experts and public of-

ficials need to address different aspects of both hazard and outrage 

as information evolves [11, 16]. The actions required by the public 

to respond to pandemics also vary over time. The World Health 

Organization and Centers for Disease Control and Prevention have 

developed guidance to address the hazards and outrage shaping 

public perceptions of risk as crises unfold from precrisis to mid-

crisis to post-crisis [8, 16]. In the case of COVID-19, there will likely 

be multiple phases of outbreaks and messaging that will need to be 
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continually modified to meet these ongoing-communication chal-

lenges and shape new goals for engaging the public, reducing fear, 

and supporting ongoing preparedness and response. Even in this 

challenging context, the cardinal principles of risk communication 

stay the same whether using a social media platform or communi-

cating in a clinician’s office. To develop clear, simple, and appropriate 

messages for effective communication, it is important to plan and 

respond to public audience needs and to directly address sources of 

fear, anxiety, and misinformation. Monitoring various communica-

tion channels (social media, news outlets, personal communication, 

press briefings) and consistency across them will also be important. 

Knowing what information is being conveyed can help practitioners 

in how to be proactive in communicating mitigation strategies and 

offering empathy. Table 2 outlines key principles that may be useful 

in planning such communication at the individual, health system, 

or  population level including knowing your audience, engaging au-

dience as partners, developing a plan, speaking with compassion, 

being transparent and honest, and evaluating frequently.

Months into the COVID-19 pandemic in the United States, 

public outrage remains high with signi�cant uncertainty around 

public perception of risk, the need for mitigation strategies, 

and the individual actions to take for appropriate mitigation. 

�ere are no rights or wrongs, but we do have much that can be 

learned from the past. Understanding the fundamentals of risk 

perception is critical for clinicians and public health experts to 

be a collective and e�ective voice to mitigate risk and save lives.
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