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Abstract

Background: Responses from the H1N1 swine flu pandemic and the recent COVID-19 coronavirus pandemic
provide an opportunity for insight into the role of health authorities’ ways of communicating health risk
information to the public. We aimed to synthesise the existing evidence regarding different modes of
communication used by health authorities in health risk communication with the public during a pandemic.

Methods: We conducted a rapid scoping review. MEDLINE and EMBASE were searched for publications in English
from January 2009 through October 2020, covering both the full H1N1 pandemic and the response phase during
the COVID-19 pandemic. The search resulted in 1440 records, of which 48 studies met our eligibility criteria.

Results: The present review identified studies across a broad interdisciplinary field of health risk communication.
The majority focused on the H1N1 pandemic and the COVID-19 pandemic. A content analysis of the studies
identified three categories for modes of communication: i) communication channels, ii) source credibility and iii)
how the message is communicated. The identified studies on social media focused mainly on content and
engagement, while studies on the effect of the use of social media and self-protective behaviour were lacking.
Studies on the modes of communication that take the diversity of receivers in the field into account are lacking. A
limited number of studies of health authorities’ use of graphic and audio-visual means were identified, yet these
did not consider/evaluate creative communication choices.

Conclusion: Experimental studies that investigate the effect of health authorities’ videos and messages on social
media platforms and self-protective behaviour are needed. More studies are needed across the fields of health risk
communication and media studies, including visual communication, web design, video and digital marketing, at a
time when online digital communication is central to reaching the public.
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Background
A pandemic “is an epidemic occurring worldwide over a

wide area, crossing international boundaries and usually

affecting a large number of people…The agent must be

able to infect humans, to cause disease in humans and

to spread easily from human to human” [[1] p. 2019].

Examples of pandemics are the “Spanish flu” pandemic

(1918–1919), the AIDS pandemic (1966-), the “swine

flu” pandemic caused by the H1N1 virus (2009–2010),

and the recent coronavirus disease 2019, “COVID-19”,

caused by the SARS-COV-2 virus (2019-). Pandemic re-

sponses are unique in their dependence on expert-based

agencies. For instance, pandemic responses during the

H1N1 swine flu pandemic were driven by the bureau-

cratic expert judgement of public health agencies rather

than by politicians guided by principles of political sur-

vival [2]. Literature reviews of demographic and attitu-

dinal determinants of protective behaviour during

pandemic and infectious disease outbreaks have found

that participants who see the disease as more severe are

more likely to engage in protective behaviour [3–5].

Since pandemics are defined by geography and virology,

not by severity, they may cause challenges for risk com-

munication of pandemic infections with low lethality [6].

Furthermore, pandemics spread globally, causing disease

in different places at different times. The pathogen can

change with time and location and can have effects last-

ing several years with changing patterns of severity [7],

with the potential for devastating impacts on health,

economy, and quality of life worldwide [8–11]. Health

authorities are challenged by the complexity of pan-

demic risk communication and the need to reach out to

multiple groups of individuals in the public [12, 13].

Risk communication is an interdisciplinary field of re-

search and practice [14]. In the context of public health

emergencies, “health communication” is an integrated part

of risk communication, which is emphasised by the litera-

ture using the term “health risk communication” [13, 15–

18]. Health communication and risk communication in

public health emergencies, including pandemics, aims to

improve health outcomes by influencing, engaging and

reaching out to different at-risk audiences with health-

related information [12, 19, 20]. Due to the integrative na-

ture of the literature, this review uses the term “health risk

communication”. Trust, engagement and tailored commu-

nication are among the key concepts in health risk com-

munication, and a lack of these concepts could hinder

effective communication [12, 20].

Health risk communication can be transmitted accord-

ing to different modes of communication. The term mode

can be described as a way to be or to do things [21], and

in the context of this review, it refers to how health au-

thorities communicate risk to the public. New modes of

communication and media technology have dramatically

influenced health risk communication through the way

the public seeks health information online and on social

media [22]. However, the rapid transformation in commu-

nications technology, including the near-universal use of

mobile telephones and the widespread use of digital

media, has a major impact on traditional mass media

(television, radio and newspapers). Online communication

changes how people access and trust health information

[12]. Online newspapers and social media had an import-

ant role in health risk communication related to the

H1N1 pandemic [23, 24] and even more so in the

COVID-19 pandemic [25–27]. Social media platforms also

offer new possibilities for two-way communication – that

is, speaking with and not only to the public [12, 27, 28].

However, these are not the only modes of communication

health authorities use to reach out to the public. Videos,

mass media, websites, and prints are examples of other

modes of communication that health authorities use in

health risk communication with the public.

Previous systematic reviews have synthesised know-

ledge on risk communication in response to emergent

infectious diseases [12, 28] and the H1N1 pandemic [7,

13, 18, 29]. Other reviews have focused on the role of

social media during emergent infectious diseases [23, 26]

and the COVID-19 pandemic [25, 27, 30] and the role of

mass media and public health communication in the

COVID-19 pandemic [31]. However, there is currently a

lack of synthesised knowledge related to health author-

ities’ use of diverse modes of communication in pan-

demic risk communication. Therefore, the aim of this

rapid scoping review was to synthesise the evidence re-

garding the different modes of communication used by

health authorities in health risk communication with the

public during a pandemic. More specifically, we aimed

to obtain a broad overview of the evidence pertaining to

diverse modes of communication, irrespective of the

study quality, to clarify some key topics and types of out-

comes (e.g., knowledge, trust, health literacy, adherence

to recommendations) and identify research gaps in cor-

respondence with the scoping review approach [32].

Methods
The present study applied a rapid scoping review ap-

proach that supports a streamlined approach to data

identification, extraction, and synthesis [33, 34]. We con-

ducted our review using an adapted version of the Rapid

Review approach advocated by the World Health

Organization (WHO) [34], guidance for following sys-

tematic scoping reviews in healthcare [33], and the Pre-

ferred Reporting Items for Systematic reviews and Meta-

Analyses extension for Scoping Reviews (PRISMA-ScR)

checklist [32]. The WHO defines a rapid review as “…a

type of knowledge synthesis in which systematic review

processes are accelerated and methods are streamlined
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to complete the review more quickly than is the case for

typical systematic reviews.” [[34] p. 3]. Rapid reviews es-

sentially accelerate or reduce different parts of trad-

itional review methods, which reduces the time taken to

move through the process [34]. Scoping reviews are used

to obtain a broad overview of the evidence pertaining to

a topic and are useful when examining areas that are

emerging, such as pandemic risk communication. The

scoping review is used to clarify key concepts and iden-

tify gaps in line with the review aim [33].

A protocol was drafted and agreed upon with the wider

research group prior to commencing the review but not for-

mally registered in line with the rapid review approach [34].

Eligibility criteria

The “Population-Concept-Context” (PCC) approach was

used to specify our rationale and eligibility criteria [32].

Concept

We included studies of modes of communication con-

cerning pandemic health risk communication from health

authorities to the public. Modes of communication in this

paper included but were not limited to web-based infor-

mation, social media, television, newspapers, video, texts,

and narratives. We conceptualised health authorities from

a broad perspective, including governments, official health

experts, healthcare professionals as official spokespersons,

health authority officials, health agencies, and official

health bureaucrats, at the regional, national, or inter-

national level (i.e., the WHO). We excluded studies con-

cerning health communication between individuals, such

as a medical doctor and a patient (e.g., e-health, telemedi-

cine), or between healthcare professionals (e.g., digital

educational methods, digital solutions).

Context

Pandemics included but were not limited to swine flu

(H1N1) and COVID-19. The COVID-19 pandemic is of

primary interest, but as it is currently ongoing, searches on

this topic could only provide studies on the response phase

and use of diverse modes of communication; thus, we in-

cluded the swine flu pandemic, as it might include know-

ledge on a long-term perspective on the pandemic. We

excluded studies concerning infectious diseases without

pandemic potential. Only studies after 2009 were included,

which reflects the timeframe of the evidence generated fol-

lowing the last large-scale pandemic (swine flu) and the

need for evidence about communication modes to reflect

the scale of technological change over the past decade.

Population

We included studies of communication to the public

and specific target groups in the public without any pre-

determined categorisation. Commentaries, reviews,

opinion pieces, or other papers not reporting primary

empirical research were excluded. English-language arti-

cles for both qualitative and quantitative peer-reviewed

empirical studies were included.

Search and information sources

We limited our searches to the two bibliographic data-

bases MEDLINE and EMBASE, as advised for rapid re-

views [34]. To accelerate the research process and ensure

quality through peer review, the search was restricted to

peer-reviewed published studies, and no grey literature

searches were conducted [34]. In line with the PRISMA

guidelines [32], the selection of databases, search terms,

and search methodology was determined in collaboration

with a university library technician who designed the final

search. The final search results were exported to EndNote,

and duplicates were removed by a university library tech-

nician. After screening pilot searches, the main search was

conducted on 28th Oct 2020. We searched using the

terms health, risk, mass, crisis, or media communication,

communication methods, modes of communication,

sources of communication, and H1N1, COVID-19 and/or

pandemic. No filters were added in MEDLINE and

EMBASE (e.g., language). The searches were limited to

2009-current. The full electronic search strategy for

EMBASE and MEDLINE is found in Additional file 1.

Selection of sources of evidence

The search yielded a total of 1440 hits, of which 492 hits

were in EMBASE and 948 were in MEDLINE. Removing

duplicates resulted in 1053 unique hits. A total of 127 arti-

cles were read in full text and assessed for eligibility, 79 ar-

ticles were excluded, and 48 articles were included in the

review, as displayed in the PRISMA flow diagram (Fig. 1).

As part of the adaptations for undertaking a rapid

scoping review [34], one reviewer (SHB) undertook

the screening, inclusion, data extraction and charting

for included studies, in dialogue with JKOH and SW.

SHB screened titles and abstracts using the eligibility

criteria outlined above; see additional file 2 for

screening questions. A pilot screening was conducted

with a pilot search on 16. October 2020 to improve

the final search and consistency of the screening

process. Full-text screening proceeded against the in-

clusion criteria to produce a final list of included pa-

pers. We did not undertake reference screening or

contact with paper authors [34].

Data charting process and analysis

Following guidance for completing scoping reviews [33],

SHB extracted data from included papers in a matrix prior

to synthesis: author, year of publication, country of origin,

aims/purpose, study population, methodology and sample

description, concept, outcomes and key findings relating to
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the research objectives. Data synthesis was achieved through

qualitative content analysis [35]. Pilot testing of the data ex-

traction form was conducted by extracting information from

three studies. The pilot-testing was reviewed by JKOH [32].

The results relevant to the review question were sum-

marised, coded, and categorised inductively into three main

categories. The analysis was conducted by SHB in collabor-

ation with JKOH, MTS and SW and validated by the co-

authors. In keeping with the rapid scoping review approach,

we did not undertake an appraisal of the included studies

[33]. The main categories described are presented descrip-

tively within each category close to the original findings of

the included studies [35]. A table was made to describe the

included studies’ reference, context, aim, method and sam-

ple, types of outcomes and modes of communication re-

ported (see Table 2). KKB validated the content in Table 2.

Results
Study characteristics

Of the 48 articles included, 33 included studies concern-

ing the COVID-19 coronavirus pandemic, 12 studies

concerning the H1N1 swine flu pandemic, and three

studying pandemic influenza in general. The studies’

data collection was conducted in North America (N =

15, of which 11 were of US origin), Asia (N = 13, of

which eight were of Chinese origin), Europe (N = 9, of

which two were collected in multiple European coun-

tries), Africa (N = 1), and Australia (N = 1). No studies

were of South American origin. Nine studies collected

data across continents/global studies, of which three

studies collected data across continents, five studies col-

lected data on global media use, and one study examined

the WHO [60]. The data collection distribution by conti-

nents/globally is displayed in Fig. 2.

The methods used were cross-sectional surveys

(N = 14), one comparative survey [37] and one mixed-

method survey and qualitative interview [48]. None of

the survey studies had a longitudinal design. Six of

the included studies were qualitative interview studies

[52, 55, 68, 76, 79, 80]. The study of Kavaliunas et al.

[78] was a policy analysis, and the study of King

et al. [48] was a case study with multiple qualitative

Fig. 1 PRISMA flow diagram
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methods. Four studies had an experimental design

[73–75, 77], of which the study of Okuhara et al. [75]

was a randomised controlled trial (RCT). Eighteen of

the included studies applied a quantitative statistical

analysis in terms of content analysis or infodemiology

studies of diverse media types (television, social media

platforms, and YouTube) or webstudies. Three of

these studies examined media trends over time (one-

to four-month period) [15, 59, 64]. Two studies ap-

plied a qualitative content/thematic analysis of media

types [54, 56]. The methodological designs in the in-

cluded studies are displayed in Table 1.

The 48 articles that were included in the review are

displayed in Table 2.

Analysis of included studies

The categories describe the evidence related to types of

outcomes and the key topics related to how health au-

thorities communicate risk to the public. These were

brought together into three main categories: i)

Fig. 2 Choropleth of data collection distribution by continents/globally

Table 1 Methodological design in the included studies

Methods Count %

Survey methods
N = 15 (31%)

Cross-sectional survey 14 (29%)

Comparative survey 1 (2%)

Mixed methods
N = 1 (2%)

Survey and qualitative interviews 1 (2%)

Qualitative methods
N = 10 (21%)

Qualitative interviews (individual/focus group) 6 (12%)

Policy analysis (document analysis) 1 (2%)

Multiple qualitative methods 1 (2%)

Qualitative content/thematic analysis 2 (4%)

Experimental design
N = 4 (8%)

Quasi- experimental design 3 (6%)

RCT 1 (2%)

Quantitative statistical analysis
N = 18 (37%)

Quantitative content analysis 8 (17%)

Web study 6 (13%

Infodemiology study with quantitative analysis 4 (8%)
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communication channels, which describe what media

types are used by health authorities, and two additional

categories, which describe how and why health author-

ities use these media types, categorised as ii) source

credibility and iii) how the message is communicated.

Communication channels

Communication channels describe the outcomes related

to how people receive pandemic information from

health authorities through multiple communication

channels, traditional mass media, governmental websites,

social media platforms and YouTube videos. Key topics

were related to multiple channels: framing, engagement,

misinformation, health literacy, self-efficacy, accessibility,

and timeliness of the updates.

Multiple communication channels

Fourteen of the included studies used survey methodolo-

gies with self-reported use of communication channels,

with health authorities among the information sources

[36–51]. These studies found that people receive pan-

demic health risk information through a broad spectrum

of communication channels and information sources

and that they are influenced not only by newspapers,

television, printed information, governmental websites,

scientific articles, radio, and SMS from the government

but also by interpersonal and informal sources, such as

friends, family, healthcare professionals, and social media

[36–50]. Hence, people are not passive receivers of

health risk information but are influenced by the totality

of the information they receive from various and mul-

tiple communication channels and information sources

in addition to health authorities’ health risk

communication.

Traditional mass media

Five of the included studies of health authorities’ health

risk communication and traditional mass media (televi-

sion and newspapers) reported on outcomes related to

framing and the use of mass media as a communication

channel [52–56]. A central topic was how framing mes-

sages could affect public responses. Framing is defined

by Nisbeth [[81], p. 216] as “interpretative story lines

that set a specific train of thought in motion, communi-

cating why an issue might be a problem or pose a threat

or what might be responsible for it, and what should be

done about it”. Studies of media coverage in mass media

during the H1N1 pandemic found that the mass media

used sensationalist framing of their messages, conflict

frames and war metaphors [52–54, 56]. Tabloid papers

used risk-amplifying frames when presenting press re-

leases from the WHO and health authorities across 10

European countries during the H1N1 pandemic. Conflict

and damage were emphasised when disseminating the

press releases [53]. Hall and Wolf [52] interviewed Ger-

man public health experts and found that the partici-

pants attributed fear and panic in the public to

sensationalist media coverage.

One qualitative study examining the perceptions of

healthcare professionals, regional public health officers,

epidemiologists and public health experts across eight

European countries following the H1N1 pandemic found

that they all experienced collaboration with the media as

poor and that the professionals felt misunderstood [55].

The stakeholders emphasised the importance of estab-

lishing good relations between national health author-

ities and the media and highlighted that society’s trust in

public health authorities must be improved long before

a pandemic [55].

Overall, the evidence describes framing as an import-

ant topic in studies of mass media; however, no studies

were identified regarding the effect of framing and pub-

lic responses. Furthermore, no studies reported on out-

comes related to health authorities’ communication with

the public through radio.

Government and health authorities’ websites

Six of the included studies on government websites

assessed readability using multiple validated indexes, ac-

cessibility, and timeliness of the updates on the websites

[57–62]. Cross-sectional Google search studies of the

readability of websites found that websites of the UK

Health Service government [57] and online educational

articles on COVID-19 on websites related to govern-

ments, hospitals and health organisations (e.g., WHO)

[58] provided information related to COVID-19 that was

too difficult for the general population to read. A pro-

spective study of the websites of the U.S. Centers for

Disease Control and Prevention during the first months

of the H1N1 pandemic classified the documents accord-

ing to their intended audience and their reading level.

The study analysed the material for readability using in-

struments to assess the suitability of materials, which

take into account criteria such as layout, typography,

graphics, and surrounding context and its accessibility to

an intended audience. The authors concluded that while

the webpages were adequately adapted to the reading

level of the intended audience, the format and layout

(i.e., text-heavy and densely formatted) made the mater-

ial difficult to comprehend [59]. A study of the accessi-

bility of information on the WHO website found that

the information was not accessible for the elderly be-

cause the website lacked non-text alternative content for

people with vision problems [60]. The lack of timely up-

dated information on webpages has been reported as

particularly problematic at the local governmental level

in China during the COVID-19 pandemic [62] and dur-

ing the H1N1 pandemic in the U.S. [61].
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The evidence suggests that adaptations for the reading

level of the audience alone do not determine informa-

tion accessibility. The readability, layout, format, accessi-

bility and timeliness of the updates are additional

variables that have been studied in assessing the quality

of health authorities’ and governmental websites.

Social media platforms

Eight of the included studies on the social media plat-

form Twitter and the Chinese microblogging website

Sina Weibo reported on message content (i.e., framing),

engagement (i.e., message retransmission and number of

likes) and misinformation [15, 16, 63–68]. Sutton et al.

[63] conducted an analysis of officials’ communication

on Twitter and found that retweeting (i.e., reposting or

forwarding) of messages is influenced by message con-

tent, message features, the organisational type of the ac-

count, the number of followers of an account and the

time and day the message was sent. Messages were most

likely to be retweeted if they contained content related

to surveillance, technical information, self-efficacy, or

collective efficacy or symptoms. Messages that included

video were retransmitted 63% more often than those

without video [63]. In a textual analysis of Twitter mes-

sages from U.S. public health agencies’ accounts during

the first 60 days of the COVID-19 pandemic, Sutton

et al. [15] found that the content changed from focusing

on instructive messages in the first phase to motivational

messages to sustain action in the long term, which fo-

cused on the need to protect vulnerable groups.

Five studies explored factors affecting lack of viewer

engagement with health authorities’ social media posts

related to COVID-19. Kamiński et al. [64] conducted an

infodemiology study (an area of science concerning con-

tributed content on the internet) of Twitter messages

published by health authorities across the globe. They

found that health authorities often used negative framing

in Twitter messages on pandemic information compared

to celebrities and politicians, who posted optimistic mes-

sages that were associated with higher viewer engage-

ment. However, while more positive posts from health

authorities may help to enhance engagement, it may also

undermine the perceived seriousness of the message.

The authors argued for collaboration between health au-

thorities and opinion leaders to succeed in pandemic

risk communication [64]. An information dissemination

study of U.S. health authorities’ Twitter messages identi-

fied inconsistencies and incongruences in messages over

time related to critical topics in the communication of

COVID-19 information. However, the study did not re-

port on the effect of message inconsistency and people’s

self-protective behaviour [65]. Studies of posts on the

Sina Weibo platform found low engagement with

COVID-19 posts from the Chinese government [16, 66,

67]. The studies suggested that the lack of engagement

was related to a failure to use media richness properly

[66] and the use of nonpersonal and nonnarrative con-

tent [16, 67].

The evidence suggests that health authorities are faced

with low engagement with their posts related to pan-

demic health risk information on social media. Messages

containing narratives and a degree of self-efficacy are

among the topics that affect engagement on social media

platforms Twitter and Sina Weibo. No studies on health

authorities’ use of social media in pandemic health risk

communication in relation to effects on self-protective

behaviour were identified.

YouTube videos

Five of the included studies explored the use of the

world’s largest video-sharing platform, YouTube [69–

73]. Complementing traditional television, online video

has become increasingly important. However, videos

from credible governmental sources and the WHO are

highly underrepresented on YouTube, leaving YouTube

vulnerable to the spread of misinformation [69–71]. Li

et al. [69] found that 25% of the most popular videos re-

lated to COVID-19, which elicited more than 62 million

views worldwide, contained misleading content. While

governmental videos contained factual information and

more accurate COVID-19-specific information, they

accounted for only 11% of the videos and 10% of the

views [69]. COVID-19-related videos with misleading

content were found to have a higher percentage of views

on YouTube than those from credible sources [70].

Across nations, the few videos from government and

health agencies on COVID-19-related information on

YouTube were often found to be credible, but they re-

ceived a low number of likes and comments [72] and

represented a low share of their videos [70]. Two issues

that may explain the lack of social media “reach” by

health authorities on YouTube are YouTube’s heavy reli-

ance on the English language (videos) and the fact that

public agencies tend to have low numbers of subscribers

to their YouTube channels [70].

The evidence based on these studies [69–72] suggests

that YouTube is a source of misinformation for COVID-

19, and health authorities’ videos on YouTube are un-

derrepresented and have low engagement. No studies on

health authorities’ use of YouTube videos in pandemic

health risk communication that also reported on their

effect on self-protective behaviour were identified.

Source credibility

Source credibility describes key topics related to per-

ceived trust in formal information sources (health au-

thorities, governments, and public health care

professionals) related to pandemic health risk
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information and the impact on self-protective behaviour

across media types. Evidence related to governmental

approaches to create trust and tailor pandemic health

risk communication with ethnic minority groups is

described.

Trust in formal sources

Ten of the included studies reported data on trust in

formal sources, i.e., government sources and health care

professionals [37, 41, 46–48, 50, 51, 56, 68, 75]. Trust in

formal governmental sources has been associated with

more accurate pandemic risk knowledge and self-

protective behaviour [46, 47]. In a survey study of Hong

Kong adults, trust in formal sources from the govern-

ment about influenza was associated with greater re-

ported understanding of the causes of H1N1 and more

self-reported hand hygiene among males than among

those who trusted informal and interpersonal informa-

tion sources [46]. In a survey study of the US population,

trust in governmental sources was positively associated

with accurate disease knowledge related to COVID-19.

Younger people expressed higher trust in informal

sources, such as the CNN news channel and social net-

works (e.g., Twitter), than US governmental sources,

while the older population expressed higher trust in US

governmental sources. The authors argue that younger

people’s high level of trust in informal sources makes

them vulnerable to misinformation and false news [47].

However, credible sources may differ from the sources

that are used most often by people. Jardine et al. [37]

found that Canadian people used mass media and

friends as information sources about the H1N1 pan-

demic but found public healthcare professionals to be

the most credible sources [37]. King et al. [48] found

that despite its lack of trustworthiness, the Australian

mass media was the most important source of health

risk information for parents during the H1N1 pandemic.

Medical doctors, authoritative hospitals and government

websites, in contrast, were perceived as most

trustworthy.

A survey study of a sample of Slovenian adults by Lep

et al. [41] found that medical professionals and scientists

were perceived as most credible but that news portals,

television news and social media were the most used in-

formation sources related to COVID-19.

Two qualitative studies reported on failures in govern-

mental risk communication in China [51, 68]. According

to Zhang et al. [51], Chinese authorities failed to disclose

their uncertainties during the early Wuhan COVID-19

outbreak, which the authors argue undermined their in-

stitutional trust. In another qualitative study, Zhang

et al. [68] explored the spread of misinformation related

to the effect of a Chinese herb on COVID-19 prevention.

A message was delivered by one official health expert

through the Chinese authoritative media, which affected

the perception of the credibility of the message. Social

media shared the message using titles inconsistent with

the facts, which eventually led to rumours and hoarding

behaviour [68].

The evidence describes both positive and negative be-

havioural outcomes of health risk information from for-

mal sources. However, while the evidence indicates that

trust in formal sources is associated with increased

knowledge and self-protective behaviour, the studies

lacked controls for education level, which may moderate

the relationship between gender and age differences and

knowledge outcomes. The evidence suggests a discon-

nect between the information sources people use and

find credible and those they report using for pandemic

health risk information.

Trust in formal spokespersons

Corresponding with the literature review by the WHO

on risk communication in public health emergencies

[12], five of the included studies found that messages re-

lated to pandemic health risk were perceived as most

trustworthy when they came from a healthcare profes-

sional [37, 41, 48, 56, 75]. An RCT assigned Japanese

participants to receive intervention messages from differ-

ent sources. This study found that health care profes-

sionals’ written persuasive messages encouraging people

to stay home were more effective than messages from

the governor, patients or a public health expert or a con-

trol message [75]. Luth et al. [56] conducted a content

analysis of television news clips and found that one of

the reasons why the Canadian government lost control

of its message in mass media was related to the choice

of governmental spokespersons in press conferences.

When Canadian government officials appeared on televi-

sion in press conferences with a visual identity as bu-

reaucrats and politicians, they decreased the credibility

of their message [56].

Two studies suggest that the credibility of governmen-

tal spokespersons and governmental trust are highly re-

lated to the evaluation of crisis management [50, 51]. A

survey study of public perception of the Israeli govern-

ment’s emergency management regarding COVID-19

found that the higher the public’s trust and evaluation of

crisis management were, the greater the public’s compli-

ance with guidelines. Those who perceived that the

prime minister was the most credible spokesperson had

a high evaluation of crisis management, whereas those

with low evaluation of crisis management trusted other

sources of information, such as infectious disease spe-

cialists, ministry of health websites and scientific articles

[50]. Governmental trust was found to be reduced in

China due to the perception that officials had concealed

information about the COVID-19 outbreak in Wuhan.
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This led to reduced government credibility and in-

creased spread of information from unofficial sources,

conspiracy theories, and rumours [51]. The evidence

suggests that while health care professionals are often

perceived as a credible source, trust in governmental

sources may not be stable over time. However, no longi-

tudinal studies were identified that studied the variability

in governmental trust and media types over time. Al-

though the evidence indicates that trust in healthcare

professionals is high, independent of media type, no

studies were identified that examined the impact of dif-

ferent media types on people’s trust in formal sources.

Tailored communication with ethnic minority groups

Health authorities are advised to collaborate with com-

munities to ensure that their concerns and information

needs are understood and to tailor advice and messages

to address the target groups [12, 13, 18, 82]. Only three

of the included studies reported data on modes of com-

munication and ethnic minority groups [78–80]. One

qualitative study with the Latino community in the U.S.

found that all respondents wanted more personalised

COVID-19 information from researchers or health pro-

fessionals via communication channels such as personal

email, text messaging or a group communication

method (e.g., video group call, Facebook group) [80]. A

Swedish policy analysis described how the government

and decision makers relied on migrant community

leaders, representatives of migrant associations, religious

leaders, and other influencers to reach out with cultur-

ally sensitive information [78]. In a qualitative focus

group study of communication priorities for vaccination

to indigenous people in Canada, Driedger et al. found

[79] that risk messages were transmitted in different dia-

lects and by different formats (radio, television, print,

online, community sessions). An additional issue was the

need to tailor not only the communication mode but

also the message for ethnic minority groups and migrant

populations. In a study of indigenous Canadian people,

the authors concluded that the communication failed to

engender behaviour change because the target group did

not understand why they were prioritised for vaccines,

instead believing that the government was using them as

“guinea pigs” [79].

The evidence from the included studies suggests that

ethnic minority groups and migrant populations need

personalised information and trusted spokespersons.

The review did not identify studies of effective modes of

communication with ethnic minority groups.

How the message is communicated

How the message is communicated reflects the out-

comes related to how key topics, including the use of

narratives and jargon, emotional valence, and

multimodal information, affect health authorities’ pan-

demic health risk messages.

Narratives

According to Slovic [83], people tend to consider their

feelings to guide their decision making and judgements,

and the use of narratives has been explored in the risk

communication literature [14]. Six of the included stud-

ies explored how the narrative tone of communications

plays a role in the way health authorities’ messages are

interpreted and acted upon during pandemics [16, 49,

66, 67, 73, 76]. The choice of narratives has been found

to affect uncertainty and anxiety in the public [49], pan-

demic knowledge [73], engagement [16, 66, 67] and self-

protective behaviour (stay home messages) [76]. Liu

et al. [49] found that messages negatively affected peo-

ple’s anxiety when hospitals reported a need for monet-

ary donations, as this reflected a shortage of beds in

hospitals. People experienced less anxiety when the gov-

ernment reported opening schools in China, as this pro-

vided them with hope [49]. An experimental study

found that people reported greater knowledge and

greater pandemic influenza prevention measures when

they viewed non-narrative health videos about pandemic

influenza compared to those who viewed narrative vid-

eos [73]. Two infodemiology studies of the Chinese so-

cial media platform Sina Weibo found that people were

more engaged (more comments and likes) with narrative

posts than non-narrative posts, both from the govern-

ment and from personal sources [16, 67]. Posts related

to new evidence and a nonnarrative style were strong

negative predictors of the number of shares [16].

A focus group study of English residents found that

factual, evidence-based messages related to pandemic in-

fluenza from health authorities were most convincing,

particularly those that included cost-benefit comparisons

of H1N1 vaccination safety. Messages that aimed to

elicit feelings of anticipated regret for not getting vacci-

nated were generally perceived as patronising and un-

professional [76]. Another content analysis of the social

media platform Sina Weibo found that posts with high

media richness (both text and video) and positive emo-

tions increased citizens’ engagement regarding govern-

ment social media, while posts high in media richness

and negative emotions attenuated citizens’ engagement.

Consequently, the authors concluded that plain text

should be used when sharing posts that elicit negative

emotions, while video should be attached to text when

reporting content eliciting positive emotions [66].

The evidence indicates that the use of narratives and

messages eliciting emotions in health authorities’ pan-

demic health risk communication leads to engagement

with the public, while people learn more from non-

narrative messages than narrative messages. The
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evidence also suggests that negative narratives may nega-

tively affect people’s emotions.

Use of jargon

Four of the included studies reported on outcomes re-

lated to the use of jargon in health authorities’ health

risk communication [57, 59, 68, 77]. In terms of mes-

sages and wording in pandemic health risk communica-

tion, the WHO recommends avoiding the use of jargon

[12]. However, an experimental study on health mes-

sages from health agencies in the context of COVID-19

found no negative effect of jargon on how much diffi-

culty people experience in understanding a message

(processing fluency), which may relate to people’s

greater motivation to process information that includes

jargon when urgent and risky concerns are communi-

cated [77]. Two studies of readability emphasised the

importance of adjusting written material to the intended

audience. Khan et al. [57] found that the use of jargon

and long sentences were contributing factors to the pur-

portedly low readability of UK health authority websites.

In a prospective study of the U.S. health authorities’

CDC guidance documents, Legasse` et al. [59] found

that while the use of scientific jargon was adjusted to the

reading level of different audiences, the documents were

still difficult to comprehend due to suboptimal layout

(i.e., text-heavy and densely formatted) [59]. The use of

jargon in a news report from the Chinese government

has also been explored as a contributor to the misinfor-

mation and development of rumours in a qualitative

study [68].

The sparse evidence based on these studies [57, 59, 68,

77] emphasises that the use of jargon in pandemic health

risk messages is multifaceted. Studies report on variables

related to the reading level of the audience, misunder-

standings, and the recipient’s motivation to process the

information.

Graphic and audio-visual means

Whether a message is communicated visually through

graphics, graphs, moving images, colours, symbols or by

the use of text or numbers can have a significant impact

on its reach and how the message is received. According

to WHO guidelines, engaging and effective risk commu-

nication is multimodal and includes visual information

[12]. Three included studies explored the impact of

graphic and audio-visual means [17, 56, 74]. The under-

standing of exponential growth, for example, which is a

key concept during COVID-19, is interpreted differently

when communicated through numbers as opposed to

visually. A quasi-experimental study with 1980 partici-

pants from 43 countries found that people tend to lin-

earise exponential functions when assessing them

intuitively by looking at graphs and underestimate future

values based on the current value. The study found that

showing people prior data in raw numbers before show-

ing them graphs causally reduced exponential-growth

prediction bias, which affected risk perception and was

associated with improved safety compliance with the

WHO’s COVID-19 recommendations [74].

According to Luth et al. [56], public health agencies

also need to be aware of the emotional valence and the

effect of colours and symbolism in visual media, as they

can be used to encourage positive health behaviours or

elicit panic. In a content analysis of Canadian television

news of the H1N1 pandemic, Luth et al. [56] found the

use of static information screens in conjunction with

auditive messages that used colours (red) and symbols

(technical, alien objects), which may contribute to nega-

tive valence [56]. Luth et al. [56] also emphasised the

importance of matching news footage with the public

health message delivered. Luth et al. [56] found a mis-

match between the visual content and the audio content

in the presentation of official priority groups for vaccin-

ation. Visual footage showed seemingly healthy non-

priority individuals in line to be vaccinated, but the

audio targeted vulnerable groups [56].

The perception of colour may also vary depending on

the audience and context. A study of an information

leaflet used by the Slovak Ministry of Health in commu-

nication about the H1N1 pandemic found that the use

of white and red types on a dark blue background was

preferred by most primary school students. This com-

bination of colours, however, was perceived negatively

by more than half of healthcare professionals, presum-

ably because of differences in ageing and different colour

perceptions and preferences in children and adults [17].

The authors argue that reading literacy and age are im-

portant factors to take into account when tailoring infor-

mation in health information leaflets [17]. The limited

evidence related to graphic and audio-visual means [17,

56, 74] suggests that different modalities affect the mes-

sage in a multifaceted way. Visual and multimedia mes-

sages are interpreted differently than text- or number-

based messages. Symbolism, colour perception and pref-

erences change according to audiences and contexts.

While the effect and importance of creative and audio-

visual production and means is an important area for

pandemic health risk communication, no studies of cre-

ative communication choices or evaluations/compari-

sons of various visualisation techniques relating to

graphic and audio-visual communication were identified.

Discussion
Key topics identified and implications for research and

practice

Our review provides novel insights into topics regarding

different modes of communication used by health
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authorities in health risk communication with the public

during a pandemic. We found that key topics identified

in the health risk communication literature, such as

trust, dissemination through multiple channels, framing,

narratives, self-efficacy, the use of jargon, health literacy,

misinformation, tailored risk communication, multi-

modal information, and emotional valence, remain rele-

vant to health authorities’ health risk communication

during pandemics [12–14, 29].

Communication channels

Consistent with other reviews, this review found many

studies reporting that people receive information from

multiple channels [12, 84]. The studies suggest that

people are not passive receivers of health authorities’ in-

formation, a wide spectrum of communication channels

is used, and meaning making is influenced by both infor-

mal and formal sources, as highlighted in the literature

[85]. Hence, health authorities are advised to disseminate

information through multiple channels, including social

media [12, 84]. However, health authorities’ rapid mes-

sage dissemination on social media suggests inconsist-

ency, which could be a source of confusion for the

public [37, 65]. According to Jardine et al. [37], receiving

information from multiple sources is only better if the

additional information sources contribute to improved

informed decision making, less confusion and strength-

ened credibility. The review findings also emphasise that

misinformation is a significant problem across social

media sites related to pandemic risk communication.

This sometimes results in confusion and even panic for

the public [23, 26, 27]. A major challenge for health au-

thorities during pandemics has been to combat the info-

demic, the overabundance of information, by identifying

and addressing misinformation, rumours, and the

contradictory information the public receives from mul-

tiple informal sources on social media sites [12, 23, 27,

86]. At the same time, there is a lack of consistency in

their own messages that are disseminated rapidly and in

parallel on multiple communication channels. As

highlighted by Ratzan et al. [20], global health communi-

cation demands a communication strategy, particularly

on social media, that ensures consistent and congruent

messages to the public. Challenges for health authorities

across nations are to create engagement in social media,

provide the public with webpages that are accessible, up-

dated in a timely way, and tailored towards varying read-

ing levels and with a readable layout to ensure or avoid

risk amplification of their messages delivered through

mass media.

Source credibility

Social trust is “the willingness to rely on those who have

the responsibility for making decisions and taking

actions related to the management of technology, the

environment, medicine, or other realms of public health

and safety” [[87], p. 354]. Social trust in health author-

ities is value-based and relies on judgements of similar-

ities in intentions and values [88]. Corresponding to the

existing literature, our review findings suggest that

people tend to have social trust in health care profes-

sionals as spokespersons and information sources in

public health emergencies [12]. Furthermore, the current

review indicates that trust in health authorities as an in-

formation source is not a static phenomenon; rather, it

is highly dynamic and related to the public perception of

health authorities’ crisis management [50, 51]. The evi-

dence in the present review cannot conclude why trust

in governmental sources varies. In a critical review of

the literature, Siegrist [88] found that social trust varies

by hazard and respondent groups, and little is known

about the heuristics people rely on when evaluating haz-

ards [88]. Factors related to why people choose informal

sources of information may relate both to the respon-

dents (e.g., attitudes, education) and to the government’s

crisis management or trust in a particular spokesperson.

According to Siegrist [88], there is a need to separate

trust and confidence. The type of trust described in the

present review is related to the concept of “confidence”.

Confidence is affected by past experiences of emerging

evidence, indicating that events will occur as expected.

While the level of confidence in crisis management may

affect risk perception and behavioural outcomes, a total

loss of social trust is rarely found in response to govern-

mental risk communication (or the lack of such) [88].

The evidence of the current review also corresponds

with the literature indicating that health authorities may

need to collaborate with trusted spokespersons and

tailor communication methods to reach out to immi-

grant and ethnic populations [12, 13]. Finally, this study

corresponds to the knowledge gained from research con-

ducted on epidemics (notably Ebola, Zika and yellow

fever), suggesting that efficient modes of communication

vary by location and population. What works best for

one population might work poorly for another [28].

Hence, health authorities’ health risk communication

needs to be adaptive to the pandemic situation and the

multiple receivers in the field, be responsive to its devel-

opment over time, and choose credible spokespersons in

media to maintain public confidence in health author-

ities as a source of health risk information.

The content of the message

This review identified topics related to the content of

the message, such as the use of narratives, emotional

valence, framing and jargon, multimodal messages and

providing people with messages that support self-

efficacy. Our findings correspond with previous
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literature findings that health authorities should use bal-

anced and factual information based on science and evi-

dence and should motivate self-efficacy and promote

specific actions people can realistically take to protect

their health [12, 82, 89]. However, while the WHO

guidelines propose that messages should be jargon free

and not explained in technical terms to reach the gen-

eral public [12], we identified one study [77] implying

that this may not apply to the COVID-19 context. Exist-

ing reviews of the literature have emphasised the impact

of education and health literacy on protective behaviour

during pandemic and infectious disease outbreaks [3–5]

and concluded that individual differences in both atti-

tudes and knowledge about risks suggest that there may

be no “one size fits all” approach to risk communication

[90]. The use of jargon may be a question of what works

for whom.

The evidence to support the choice of message attri-

butes (e.g., narratives, non-narratives, emotional compo-

nents) in the current review is inconclusive. Although

the findings in the present review suggest that people

learn more from non-narrative messages, Downs [91] ar-

gues that the use of narratives in science communication

may help to communicate complex information because

it can provide the receiver with a context, capture atten-

tion and improve the understanding and processing of

the information. According to Balog-Way et al. [14],

there is no single dominant formula for risk communica-

tion. In a review of the risk communication literature,

Balog-Way and colleagues conclude that the effect of

single message attributes is typically contingent, indirect

and cumulative, and effective risk communication re-

quires a multifaceted approach. Furthermore, it is a mat-

ter of what works for whom. The evidence related to

jargon and narratives in the current review reflects the

complexity health authorities face when designing effect-

ive messages for various audiences.

Research gaps

The research gaps identified in this review are related to

health authorities’ pandemic health risk communication

and modes of communication. This review was limited

to empirical studies of pandemics, which pertained to

mainly the H1N1 pandemic and the response phase of

COVID-19 (Jan through Oct 2020).

A research gap identified in this review is the lack of

high-quality RCT studies to study the effect of modes of

pandemic health risk communication on behavioural

outcomes. Only four studies with experimental designs

were identified in this review. The study by Bekalu et al.

[73] has a high risk of bias, as subject flow with attrition

was not assessed, and it was not reported whether the

analyses were per protocol or intention to treat. The

study by Banarjee et al. [74] also lacks a description of

recruitment and attrition after starting the experiment;

hence, the sample cannot be considered randomised.

Furthermore, the quasi-experimental design has a high

risk of bias. The study by Okuhara [75] lacks a proper

description of the intervention given (persuasive message

to stay home) and suffers from a lack of detail on re-

cruitment or attrition and a lack of description of the

analytic strategy (intention to treat vs. per protocol). The

Shulman and Bullock [77] sample was gathered from

“Mechanical Turk”, making recruitment selection very

difficult to assess, and these authors did not discuss at-

trition after randomisation, intention to treat or per

protocol analyses. Hence, all the experimental studies

had a high risk of bias.

The lack of effectiveness studies and high-quality trials

for risk communication is notable in risk and disaster

communication research [92]. In a review of the effect-

iveness of disaster communication, Bradley et al. [92]

concluded that it has been difficult to conduct RCTs in

risk communication in recent years because people in

the intervention and control groups are likely to share

information, with a resultant significant likelihood of

“contamination”. Additionally, the differences between

the studies make it difficult to conclude that one method

of risk communication is superior to others [92].

As the rapidly evolving knowledge related to pandemic

health risk and the multiple channels used by the public

impose challenges for research on health risk communi-

cation during pandemics, methodological approaches

need to embrace this complexity. Studies with theory-

driven approaches to risk management have analysed

COVID-19 from a complexity perspective [93–95].

Complex adaptive systems and resilient responses in

healthcare have been studied with mixed-method and

multimethod case study methodologies, which are rele-

vant to risk communication [96, 97]. Only two case

studies of the crisis management/healthcare system were

identified [48, 78]. Case studies are needed to gain

insight into 1) health authorities’ capacities to respond

to the various and complex challenges faced in risk com-

munication through the pandemic and 2) their strategies

in using different modes of communication.

Furthermore, three areas of research gaps need to be

highlighted. First, we found that most studies focused on

the general population or on health agencies, and only a

small number of studies focused on ethnic minority

groups, in accordance with existing reviews [12, 13].

Currently, there is a lack of knowledge on the modes of

communication used to take into account the diversity

of receivers in the field.

Second, no studies were identified that documented

the effect on people’s self-protective behaviour related to

health authorities’ use of social media platforms (e.g.,

Twitter, Facebook, Sina Weibo) and videos shared on
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YouTube. We identified studies on health authorities’

health risk communication on social media and out-

comes pertaining to viewer engagement on YouTube

and message retransmission on Twitter. However, previ-

ous studies have found that viewer engagement (number

of views) is a poor predictor of usefulness, whereas the

upload source and target audiences are good predictors

of usefulness [98]. Future studies might benefit from

studying the effectiveness of health authorities’ health

risk communication on self-protective behaviour and in-

clude measures related to diverse upload sources, source

credibility, and the effect of using different media types.

Third, the current review identified a limited number

of studies of health authorities’ use of graphic and

audio-visual means. The interdependence between

graphic and audio visual means implies that modes pre-

sented together need to be interpreted with respect to

one another [99]. More studies are needed on the effect

of multimodal health risk communication in formal

health risk communication. Health authorities’ videos

were found to be credible with high quality, but they

were not popular; they did not receive likes and com-

ments, and they failed to engage the public. More stud-

ies are needed on how health authorities may include

creative means in health risk communication with the

public (e.g., evaluation of different types of narratives as

well as creative choices in pandemic videos, evaluation

of visual techniques for communicating data and num-

bers) without hampering their confidence and role as

knowledge translators.

Limitations

The present review is based on evidence retrieved from

only two search databases. The search terms used were

mainly Emtree terms and MeSH terms designed to cap-

ture articles in three areas: health and risk communica-

tion, media types and modes of communication, and

pandemics. This may have resulted in the omission of

relevant papers using different terms. This rapid scoping

review explored the evidence and highlighted the key

topics, research gaps and outcomes reported but did not

compare studies or draw conclusions on causal relation-

ships across studies and does not represent a concept

analysis of the identified topics.

Conclusion
The aim of this rapid scoping review was to synthesise

the evidence regarding the different modes of communi-

cation used by health authorities in health risk commu-

nication with the public during a pandemic. This rapid

scoping review identified studies in the interdisciplinary

field of health risk communication mainly during the

H1N1 pandemic and COVID-19 pandemic across three

categories: communication channels, source credibility

and how the message is communicated. A research gap

identified in this review is the lack of high-quality RCT

studies to study the effect of modes of pandemic health

risk communication on behavioural outcomes. Content

and engagement have been the major outcomes evalu-

ated in social media, while effect studies on health au-

thorities’ engagement in social media platforms (e.g.,

Twitter, YouTube) in pandemic health risk communica-

tion and the effect on self-protective behaviour are lack-

ing. The evidence suggests that ethnic minority groups

and migrant populations need personalised information

and trusted spokespersons. However, there is a lack of

studies on the modes of communication used to take

into account the diversity of receivers in the field in pan-

demic health risk communication. More studies are

needed across the fields of health risk communication

and media studies (including visual communication, web

design, video, and digital marketing) at a time when on-

line digital communication is central to reaching the

public.
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