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Abstract: To foster trust on social media during a crisis, messages should implement key guiding
principles, including call to action, clarity, conversational tone, compassion and empathy, correction
of misinformation, and transparency. This study describes how crisis actors used guiding principles
in COVID-19 tweets, and how the use of these guiding principles relates to tweet engagement.
Original, English language tweets from 10 federal level government, politician, and public health
Twitter accounts were collected between 11 March 2020 and 25 January 2021 (n = 6053). A 60%
random sample was taken (n = 3633), and the tweets were analyzed for guiding principles. A tweet
engagement score was calculated for each tweet and logistic regression analyses were conducted
to model the relationship between guiding principles and tweet engagement. Overall, the use of
guiding principles was low and inconsistent. Tweets that were written with compassion and empathy,
or conversational tone were associated with greater odds of having higher tweet engagement. Across
all guiding principles, tweets from politicians and public health were associated with greater odds of
having higher tweet engagement. Using a combination of guiding principles was associated with
greater odds of having higher tweet engagement. Crisis actors should consistently use relevant

guiding principles in crisis communication messages to improve message engagement.

Keywords: COVID-19; social media; Twitter; crisis communication; social media engagement

1. Introduction

The COVID-19 pandemic changed Canadian life as various provinces declared multi-
ple states-of-emergency, non-essential businesses and schools closed, and public gatherings
were restricted. Information from public health and decision-makers were essential to
inform the population of these restrictions and highlight the public’s role in diminishing the
negative impact of COVID-19 within their communities. The content, timing, and chosen
communication channels for disseminating information are vital to addressing uncertainty
surrounding an emerging infectious disease such as COVID-19 and minimizing the burden
of disease [1].

To ensure a systematic and comprehensive approach to risk and crisis communication,
guidelines, reports, and research have focused on identifying guiding principles or best
practices that are audience-centered, incorporate the processes of risk perception, and take
into account the structural and contextual factors that are associated with the emerging
infectious disease [2-7]. The use of guiding principles for effective crisis communica-
tion ensures messages are clear, targeted and tailored, timely, and foster trust among the
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public, which impacts acceptance of messages and uptake of public health recommen-
dations [3,7-9]. Importantly, transparent messages help the public make sense of any
uncertainty surrounding an emerging infectious disease and disclose how official crisis
actors (e.g., government officials, politicians, and public health officials) are responding
to the crisis [2,10]. Guiding principles provide balanced information that meets the needs,
wants, and interests of various segments of the public, which helps to cut through mis- and
dis-information [2,11]. The use of guiding principles balances the information needs of
individuals with information that influences risk perception and behaviors that are neces-
sary to minimize morbidity and mortality that are associated with an emerging infectious
disease [3,9,12].

Risk perception and risk protective behaviors are highly influenced through the
effective use of social media [13]. Social media has allowed the public to move from
only being consumers of crisis messages to being able to create, respond to, and share
information as well [14]. The inherently interactive and immersive aspects of social media
facilitate user information sharing, co-production, and participation [15]. The interactive
nature is an important outcome of strategic communication that contributes to message
acceptance, trust, and uptake of recommendations [15]. Social media platforms have
technological attributes that enable interaction such as sharing, likes or other reactions, and
comments or replies. Metrics that are related to these interactive attributes can indicate
an individual’s opinion on the content [16] and influences others to similarly evaluate the
information and source [17].

Twitter, a micro-blogging site, is one of the most popular social media platforms
in Canada, with over 6.45 million active users [18]. Weekly Twitter use in 2019 was
similar across age groups with 30% of users between 23 and 28 years old, 33% between
39 and 54 years old, and 27% over 55 years old [19]. Among the interactive features of
Twitter, retweets and replies have been found to impact attitudes and judgements towards
the message and source [20]. Such metrics can function as a bandwagon cue, where an
individual uses them to assess if others accept the message [20]. Social media monitoring
provides an important tool for crisis communication actors to assess the public’s acceptance
of messages and how they are coping with threats within crisis rhetorical subarenas such
as Twitter [14,21]. Twitter has specifically been identified as an important listening tool for
evaluating the public’s needs and concerns regarding a crisis [21].

Effective crisis communication on social media involves including relevant guiding
principles in messages and maximizing the social function of platforms and monitoring the
public’s response to messages. Key guiding principles on social media for effective crisis
communication to maintain trust during emerging infectious diseases include call to action,
clarity, compassion and empathy, conversational tone, correction of misinformation, and
transparency (Table 1) [4]. Table 1 was developed from a literature review examining the
best practices and evidence surrounding crisis and health communication during emerging
infectious diseases, including through the use of social media [4].

Table 1. Key features of guiding principles for crisis communication using social media.

Guiding Principle

Key Features Example Tweet

Call to Action @

Clarity

Asks the public to do something as a result
of the information [1,6,22]

e.g., Visit a website, share the post, watch a
video, look at infographic, help others, etc.

Do your part and download it today: URL link.

Uses plain language (i.e., common terms,
parallel form, short sentences) [23-25]
Conveys complex information visually [22]
Targets and tailors information to
audience(s) [22,24,26]

The Government of Canada is working hard to
provide all Canadians from coast to coast to
coast with access to #COVID19 vaccines. Learn
more about what makes a vaccine safe.
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Table 1. Cont.

Guiding Principle

Key Features

Example Tweet

Compassion and Empathy

Conversational Tone 2

Correction of
Misinformation

Transparency

Validates and shows emotion [24]
Expresses concern and willingness to
impact future tragedy [1,24,26]

Balances friendly conversational tone with
professionalism [22,27]

Uses first or second person, contractions,
and implements good spelling and
grammar [22]

Addresses and corrects misinformation
including rumors and myths [3,7,23,25,26]

Provides honest and accurate
information [6,23,25]

Shares strengths and weakness,
uncertainties, and completeness of
information [24-26]
Communicates future

A few weeks ago, my six-year-old son asked me:
Dad, is COVID-19 forever? It's not. And we need
to keep that in mind. Because yes, this
sucks—but better days are coming. If we keep
working hard and following public health
guidelines, we will get through this together.
We've reached 5 million downloads of the
#COVIDAlert app! By using the app, we can
help protect ourselves, our loved ones, and our
communities from #COVID19. Do your part and
download it today.

Federally designated quarantine sites, typically
hotel rooms, are not internment camps.
#Misinformation is circulating that Canada is
using concentration camps for #COVID19
quarantine. This is completely false.

Today, the Government of Canada released
projections on #COVID19. Our actions now can
determine what our country will look like in the

weeks and months to come.

research/decisions/how they will go about
finding answer [7,23]

2 Social media best practice. Adapted from MacKay, Colangeli, Gillis, et al., 2021.

Research examining tweets by federal actors during COVID-19 in Canada have focused
on message function such as use of hashtags and the relationship to engagement [28], and
message form such as providing information about COVID-19 risk [29]. No research
has focused on the guiding principles for effective crisis communication using Twitter
in Canada. The goal of this research is to evaluate the quality of Canadian government,
politician, and public health crisis communication on Twitter related to COVID-19, and
how the quality of their tweets (i.e., use of guiding principles) impacts public engagement.
With this study we aimed to:

1. Describe how included actors are incorporating guiding principles for effective crisis
communication in COVID-19 related tweets;

2. Evaluate the relationship among guiding principles, sources, and tweet engagement; and,

3. Evaluate the relationship between the number of guiding principles that are used per
tweet and tweet engagement.

2. Materials and Methods
2.1. Data Collection

Tweets that were posted by 10 Canadian government, politician, and public health
Twitter accounts that were relevant to the national level (Table 2), as well as engagement
metrics (i.e., number of retweets, number of tweet favorites, number of tweet quotes, and
number of tweet replies), were collected. Government accounts included all organizations
that were related to federal level health that tweeted about COVID-19 before data collection.
Politician accounts included federal leaders of official parties in Canada, with the exception
of the leader of the Bloc Quebecois as the tweets did not meet the English language inclusion
criteria. Public health accounts includedfederal-level organizations and leaders that were
responsible for the programs, policies, and services that promote and protect the public
health of Canadians. The Twitter Premium Search API was used with keywords including
COVID, COVID-19, coronavirus, and SARSCoV2 to retrieve COVID-19-related tweets from
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the aforementioned accounts. Original, English language tweets (i.e., no retweets or reply
tweets from accounts and third-party applications) that were posted from 11 March 2020 to
25 January 2021 were included for collection.

Table 2. Twitter account name, Twitter handle, number of followers as of 9 August 2021, and the
number of tweets that were collected.

Twitter Account Name Twitter Handle Number of Followers Number of Tweets Collected
Government
Canada @Canada 980,535 17
CIHR @CIHR_IRSC 61,127 185
Finance Canada @FinanceCanada 87,346 310
Politicians
CanadianPM @CanadianPM 543,830 411
Chrystia Freeland @cafreeland 229,273 65
Erin O’Toole @erinotoole 134,125 66
Justin Trudeau @JustinTrudeau 5,694,063 453
Public Health
Cdn Public Health Assoc. @CPHA_ACSP 11,476 109
Dr. Theresa Tam @CPHO_Canada 274,920 3219
Health Canada and PHAC @GovCanHealth 390,621 1218

Tweets were organized according to the source of the tweet (i.e., by Twitter account
name) and subsequently classified into the following three categories: government, politi-
cian, and public health Twitter accounts.

2.2. Content Analysis

A total of six guiding principles for effective crisis communication to maintain trust [4],
were used to assess the quality of crisis communication of tweets that were included in
this study. The guiding principles for crisis communication were developed from a review
of the literature including grey literature such as the Centers for Disease Control and
Prevention’s Crisis and Emergency Risk Communication manual, combining best practices
for crisis communication and social media communication [4]. Table 1 describes the six
guiding principles that were used and includes an example tweet for each.

A codebook describing each guiding principle was created, and a codebook training
session with the involved researchers took place before coding began. Two researchers each
independently coded a random sample of the data (1 = 151) for the presence or absence
of each guiding principle [30]. A kappa score of 0.86 was obtained when coding of the
random sample was compared between the researchers, indicating high reliability [31].
All conflicts were discussed and resolved before a 60% random sample of the data was
taken (i.e., every 3 of 5 tweets selected) and then split equally among the two researchers to
complete coding.

2.3. Statistical Analysis

Basic descriptive analyses were performed using Excel version 16.50 (Microsoft Cor-
portation, 2018, Albuquerque, MA, USA) to assess how each of the guiding principles were
used. To model the relationship between tweet engagement rate and guiding principles,
a series of logistic regression analyses were conducted. Logistic regressions were used to
understand if the expected outcome significantly differed from the observed outcome. The
AUC (area under the curve) was used to see how well our model distinguished between
average engagement and low engagement. Tweet engagement rate was calculated for
each tweet by adding the number of replies and retweets, then dividing this sum by the
number of followers of the account tweeting [32]. Tweets with an engagement rate of 0.5 or
more were classified as having an average engagement, while tweets with an engagement
rate of less than 0.5 were classified as having a low engagement [32]. First, we conducted
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univariate logistic regressions to determine how the presence of each guiding principle
affected tweet engagement. We then added in tweet source (i.e., government, politician,
or public health account) as a predictor variable and conducted multivariate logistic re-
gressions to see how the source and the presence of each guiding principle affected tweet
engagement. Lastly, we conducted univariate logistic regression models to assess how
the number of guiding principles that were used in a tweet affects tweet engagement. All
logistic regression models were conducted in RStudio version 1.4.1717 (RStudio Team, 2015,
Boston, MA, USA).

3. Results

A total of 6053 original tweets were collected after retweets and replies were removed.
The 60% random sample left 3633 tweets to be analyzed.

3.1. Use of Guiding Principles

The use of guiding principles varied greatly across Twitter accounts and each individ-
ual guiding principle (Table 3). Call to action was the most widely used guiding principle,
used in 97.08% of government tweets, 87.77% of politician tweets, and 65.87% of public
health tweets. Conversational Tone followed as the second most widely used guiding
principle, used in 30.84% of government tweets, 61.47% of politician tweets, and 50.88% of
public health tweets. Of particular note, Prime Minister Justin Trudeau used conversational
tone in 95.59% of his tweets, and Canada (general Canadian governmental organization
account), Deputy Prime Minister Chrystia Freeland, and Health Canada and Public Health
Agency of Canada (PHAC) used it in over 60% of their tweets. The least used guiding
principle was correction of misinformation, with most accounts not using it in any of their
tweets. Clarity, compassion and empathy, and transparency were also used infrequently.
Clarity was used in less than 17% of tweets from all accounts except for Canada (45.45% of
tweets) and Health Canada and PHAC (49.59% of tweets). Compassion and empathy were
used mostly by Chrystia Freeland (61.54% of tweets), but only used in 3% to 33% of tweets
from all other accounts. Similarly, transparency was used by Canada in 36.36% of their
tweets and the Canadian Institutes of Health Research (CIHR) in 19.82% of their tweets,
but in 0% to 5% of tweets from all other accounts.

Table 3. Guiding principles that were used in tweets from government, politician, and public health
Twitter accounts.

. . Compassion and Conversational Correction of
Call 150(3? )C tion Cl%/lt)y Empathy Tone Misinformation Tran; %;r)e ney
o n (o 1 (%) 1 (%) 1 (%) ¢
299 28 35 95 0 27
Government (97.08%) (9.09%) (11.36%) (30.84%) (0.00%) (8.77%)
Canada 1 5 2 7 0 4
(100.00%) (45.45%) (18.18%) (63.64%) (0.00%) (36.36%)
CIHR 108 11 9 18 0 2
(97.30%) (9.91%) (8.11%) (16.22%) (0.00%) (19.82%)
. 180 12 24 70 0 1
Finance Canada (96.77%) (6.45%) (12:90%) (37.63%) (0.00%) (0.54%)
. 524 56 144 367 0 18
Politicians (87.77%) (9.38%) (24.12%) (61.47%) (0.00%) (3.02%)
. 241 21 43 63 0 12
CanadianPM (97.57%) (8.50%) (17.41%) (25.51%) (0.00%) (4.86%)
. 28 1 24 26 0 1
Chrystia Freeland (71.79%) (2.56%) (61.54%) (66.67%) (0.00%) (2.56%)
. 38 0 13 18 0 0
Erin O’Toole (97.44%) (0.00%) (33.33%) (46.15%) (0.00%) (0.00%)
. 217 34 64 260 0 5
Justin Trudeau (79.78%) (12.50%) (23.53%) (95.59%) (0.00%) (1.84%)
. 1797 399 279 1388 12 65
Public Health (65.87%) (14.63%) (10.23%) (50.88%) (0.44%) (2.38%)
Cdn Public Health Assoc 52 11 2 18 0 1
: (80.00%) (16.92%) (3.08%) (27.69%) (0.00%) (1.54%)
1035 25 228 860 4 47
Dr. Theresa Tam (53.60%) (1.29%) (11.81%) (44.54%) (0.21%) (2.43%)
Health Canada and PHAC 710 363 49 510 8 17

(96.99%) (49.59%) (6.69%) (69.67%) (1.09%) (2.32%)
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3.2. Relationship between Guiding Principles and the Level of Tweet Engagement

Table 4 shows results from the univariate logistic regression models assessing how each
guiding principle affects tweet engagement. When compassion and empathy is present,
the odds of receiving an average rate of engagement were 2.2 times greater than when
compassion and empathy is absent (8 = 0.770; p = <0.001). Similarly, when tweets were
written with a conversational tone, the odds of receiving an average rate of engagement
were 2.8 times greater than when a conversational tone is absent (8 = 1.027; p < 0.001).

Table 4. Results from six univariate logistic regression analyses each with a different guiding principle
as the predictor variable for the level of tweet engagement.

Odds Ratio (exp(B)) ? Estimate (8) Standard Error z Value p Value AUC
(Intercept) 0.185 —1.689 0.087 —19.499 <0.001
Call to Action 0.898 -0.107 0.103 —1.041 0.30 0.511
(Intercept) 0.165 —1.800 0.051 —35.244 <0.001
Clarity 1.273 0.241 0.130 1.851 0.06 0.514
(Intercept) 0.152 —1.886 0.052 —35.940 <0.001
Compassion and 2.160 0.770 0.120 6.396 <0.001 0551
Empathy
(Intercept) 0.093 —2.380 0.085 —27.980 <0.001
Conversational Tone 2.794 1.027 0.103 10.000 <0.001 0.621
(Intercept) 0.171 —1.766 0.047 —37.525 <0.001
Correction of 1.169 0.156 0.776 0.201 0.84 0.500
Misinformation
(Intercept) 0.172 —1.760 0.048 —36.972 <0.001
Transparency 0.848 —0.165 0.290 —0.569 0.57 0.502
2 Absence of the guiding principle is the referent category for each logistic regression model.

Table 5 adds the tweet source (i.e., government, politician, or public health) to the
logistic regression models to illustrate how the tweet source and guiding principle affect
tweet engagement. For all models, when each guiding principle is present and the tweet
originates from a politician, the odds of receiving an average rate of engagement were over
30 times greater than when the guiding principle is absent and from a government source.
Likewise, for all models, when each guiding principle is present and from public health,
the odds of an average rate of engagement were over 2 times greater than when the guiding
principle is absent and from the government.

Table 5. Results from six multivariate logistic regression analyses, each with a different guiding
principle and tweet source (i.e., government, politician, public health) as predictor variables for the
level of tweet engagement.
O(;i:lps(g)a)t;o ESt(lg;ate Standard Error z Value p Value AUC
(Intercept) 0.064 —2.747 0.359 —7.651 <0.001
Call to Action 0.454 -0.789 0.127 —6.198 <0.001 0.792
Politicians 35.014 3.556 0.349 10.204 <0.001 )
Public Health 2.025 0.706 0.351 2.012 0.04
(Intercept) 0.028 —3.569 0.339 —10.522 <0.001
Clarity 1.764 0.568 0.149 3.799 <0.001 0.775
Politicians 37.650 3.628 0.349 10.412 <0.001 '
Public Health 2.632 0.968 0.346 2.795 0.005
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Table 5. Cont.

O(;i;lps(g)a)t;o ESt(I‘IgI;ate Standard Error z Value p Value AUC
(Intercept) 0.029 —3.544 0.339 —10.453 <0.001
Compassion and Empathy 1.367 0.312 0.143 2.191 0.03 0.770
Politicians 35.864 3.580 0.348 10.274 <0.001 )
Public Health 2.740 1.008 0.346 2913 0.004
(Intercept) 0.020 -3.899 0.345 —11.309 <0.001
Conversational Tone 2.611 0.960 0.116 8.311 <0.001 0.785
Politicians 30.636 3.422 0.350 9.779 <0.001 )
Public Health 2.262 0.816 0.348 2.347 0.02
(Intercept) 0.030 —3.503 0.338 —10.355 <0.001
Correction of Misinformation 2.450 0.896 0.778 1.152 0.25 0.764
Politicians 37.110 3.614 0.348 10.382 <0.001 '
Public Health 2.712 0.998 0.346 2.884 0.004
(Intercept) 0.030 —3.492 0.339 —10.292 <0.001
Transparency 0.876 —0.132 0.334 —0.395 0.69 0763
Politicians 36.853 3.607 0.349 10.351 <0.001 ’
Public Health 2.706 0.996 0.347 2.873 0.004
2 Absence of the guiding principle and government source are the referent categories.
3.3. Relationship between the Number of Guiding Principles Used and Level of Tweet Engagement
Using two or more guiding principles per tweet increased the odds of receiving an
average rate of tweet engagement (Table 6). When two guiding principles were present, the
odds of an average tweet engagement rate increased by 1.4 (8 = 0.317; p = 0.001); when three
guiding principles were present the odds of an average tweet engagement rate increased
by 2.0 (8 = 0.705; p < 0.001); and when four guiding principles were present the odds
of an average tweet engagement rate increased by 2.2 (8 = 0.808; p = 0.01). Using zero
or one guiding principle in a tweet decreased the odds of receiving an average rate of
tweet engagement.
Table 6. Results from univariate logistic regression analyses with the number of guiding principles
used as the predictor variable for the level of tweet engagement.
Odds Ratio (exp(8)) ? Estimate (8) Standard Error z Value p Value AUC
(Intercept) 0.177 -1.729 0.049 —34.940 <0.001
Zero 0.719 —0.330 0.158 —2.090 0.04 0.516
(Intercept) 0.217 —1.528 0.056 —27.252 <0.001
One 0.504 —0.686 0.104 —6.586 <0.001 0.577
(Intercept) 0.153 -1.875 0.059 -31.612 <0.001
Two 1.373 0.317 0.097 3.253 0.001 0.536
(Intercept) 0.152 —1.886 0.053 —35.639 <0.001
Three 2.024 0.705 0.117 6.027 <0.001 0.550
(Intercept) 0.169 —1.780 0.048 —37.433 <0.001
Four 2.243 0.808 0.317 2.546 0.01 0.507

2 Having any number of guiding principles other than what is listed is the referent category for each logistic
regression model.

4. Discussion

Effective communication during emerging infectious disease can aid key actors includ-
ing government, politicians, and public health in influencing risk perception and behaviors,
thereby reducing the impact of the crisis. Crisis communication serves to inform the pub-
lic about the risks and recommended health protective behaviors and should include all
relevant guiding principles that are known to enhance trust and overall uptake of public
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health recommendations. Social media platforms, such as Twitter, provide channels that
help move actors away from one-way or top-down communication towards interactive
communication with the public. Twitter reported its largest gain in daily users globally
during COVID-19 [29], making it an important platform by which to evaluate official crisis
communication.

4.1. Use of Guiding Principles Enhances Engagement

The odds of having average engagement or higher on a tweet were enhanced when
clarity, compassion and empathy, conversational tone, and correction of misinformation
were present. Higher engagement indicates interaction with the information from an audi-
ence that is attentive and responsive to the messaging [33]. Timely and interactive crisis
communication is a key aspect of building and maintaining trust in crisis actors [33]. The
strategic use of guiding principles has been previously associated with higher engagement
during the Ebola [33] and COVID-19 [29] crises. Recent research indicates that a lack of
engagement in COVID-19 tweets was associated with actors providing general informa-
tion that was aimed at the community-level rather than being targeted towards various
subpopulations [29].

Call to action and transparency were found to reduce the odds of a tweet having higher
than average engagement. The tweets containing a call to action were rarely direct and did
not often explain the benefit of visiting the link. A good call to action drives people to the
organization’s website or increases the use of resources by using instructive phrases [34]. It
outlines the benefit of visiting the link or following the instructions and tells the user where
the link will take them [34]. The lack of effective calls to action is likely why this guiding
principle was not found to be associated with higher engagement. Similarly, transparency
was almost always messages about research funding for COVID-19. While this is an aspect
of transparency, messages were missing the most important goal of this guiding principle
of sharing balanced information about what is both known and unknown.

4.2. Use of Guiding Principles Was Low across All Sources

Our study revealed low and inconsistent use of guiding principles for crisis communi-
cation from government, politicians, and public health during COVID-19. A recent study
examining COVID-19 tweets also found low use of risk communication strategies across
similar account types [29]. Of the 10 accounts we examined, low use of clarity, compassion
and empathy, correction of misinformation, and transparency was found. The two most
commonly and consistently used guiding principles include conversational tone and call to
action, which are best practices for social media communication specifically [22]. However,
call to action was often incorporated as a URL at the end of the tweet, without a direct ask
or explanation of the link.

The use of the guiding principles contributes to message development and dissemi-
nation, which have been linked to various outcomes including increased understanding,
reduced uncertainty, maintenance of trust in key actors, alignment of risk perception with
actual risk, and increased self-efficacy [5]. As seen in prior research, transparent, clear,
compassionate messages are vital to these outcomes [4,5]. On average, transparency was
only used in 4.7% of tweets, which is extremely low for such an important guiding principle.
A lack of transparency is linked to distrust in key actors, increased belief in disinformation,
and contributes to COVID-19 vaccine hesitancy [35]. Once trust is lost, it is extremely
difficult to regain [36] and crisis communication will have little persuasive effect [35]. Trans-
parency is the most important strategy for maintaining trust by both the public and official
crisis actors [10].

Moreover, customization of health messages is necessary to be significant enough to
influence individual behavioral change [37]. A one size fits all approach is not effective
for COVID-19 crisis communication, especially when it comes to countering mis- and
dis-information [38], overcoming vaccine hesitancy [35], and influencing attitudes and
behaviors towards public health measures [39]. The use of guiding principles enhances
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the personal relevance of crisis messages to the audience by understanding their cultural
and personal context, barriers to public health measure uptake, preferred communication
channels, and risk perception [5,40].

4.3. Source of the Crisis Message Impacts Engagement

Politicians and public health were associated with increased engagement across all
guiding principles, with politicians having the greatest influence. Government was also
associated with smaller increased odds of higher engagement with all guiding principles
except for call to action and transparency. Public health had the highest number of guiding
principles found in their tweets, followed by politicians, and then government. Early in
the pandemic, a survey found that public health was the most trusted source of COVID-19
information (ranked first by 37%), with government officials ranked fourth (rated first
by 6%) [41]. Although public health had the highest number of COVID-19 tweets and
incorporated the highest number of guiding principles compared to the other sources, the
use of most guiding principles was still inconsistent and low across all sources. The trusted
role that public health plays in promoting and protecting health likely influences message
perception in a positive manner [3,9,42]. It is interesting that politicians use of guiding
principles was highly associated with increased engagement. Although less trusted than
public health, higher use of some guiding principles may be increasing the acceptability of
their messaging. Conversational tone was highly used by Justin Trudeau and compassion
and empathy was highly used by Chrystia Freeland, although on average all politicians
had the highest use of both principles. These guiding principles help make the messages
more meaningful, build rapport, and acknowledge feelings that are associated with high
uncertainty surrounding emerging infectious disease [43].

Public health had less use of compassion and empathy but higher use of clarity and
the only instances of correction of misinformation that was found. All guiding principles
that were used by public health predicted higher engagement compared to when used by
government. Clarity plays an important role in trust through targeting and tailoring mes-
sages to increase the relevance, understanding, and uptake of public health measures [44].
Furthermore, during times of high uncertainty, the public feels fear and anxiety, which can
lead them to believe in mis- and dis-information and reduce adherence to risk protective
measures [29,45,46]. Correction of misinformation plays an important role in addressing
the COVID-19 “infodemic” and providing messaging that counters these beliefs from a
trusted source [29].

4.4. Combination of Guiding Principles Associated with Increased Engagement

Importantly, our research found that an increasing number of guiding principles used
per tweet was associated with higher engagement. Tweets that had zero or one guiding
principle used decreased the odds of having higher than average engagement. This is
unsurprising as tweets that had zero guiding principles are not using any best practices
that were found for crisis messages, and thus are not meeting the needs of Twitter users.
The tweets that had one guiding principle most often were labelled as call to action, which
as previously discussed, were not effectively incorporated into the tweets. These tweets
still did not have guiding principles that customized messages to increase understanding
and acceptance.

Our previous research examining COVID-19 Facebook posts also found that the
inconsistent combination and application of the guiding principles was associated with
negative public sentiment [4]. Similarly, research focused on Ebola crisis messages using
Instagram and Twitter found that the strategic and consistent application of principles can
increase engagement [33]. Finally, research on COVID-19 in Canada with similar actors
also found that the use of one or more crisis communication strategies was associated with
increased engagement with tweets [29]. The guiding principles are interrelated and likely
function together in their application to increase message acceptance and uptake of public
health measures, which is of utmost importance during a public health crisis.
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4.5. Limitations

Our research focused on 10 Twitter accounts representing federal-level government,
political, and public health actors. There are many other actors in the system, such as
provincial level actors, and across other social media crisis subarenas, such as Instagram,
YouTube, etc. The public may engage differently with other types of actors and on other
platforms. Further, engagement is measured differently across many studies, making it
difficult to make comparisons. We classified engagement as a binary variable (i.e., average
or low), but more flexible boundaries leading to high, medium, or low engagement levels
could have been used for more detailed analyses. Additionally, although English is the most
widely used language on Twitter, COVID-19 related discussions in other languages were
not included. Moreover, the keywords that were used to obtain tweets were confined to a
limited number of terms, which may have missed desired content. It is also possible that
certain demographics are more represented as a result of the actors that were focused on for
this research. Our results provide a snapshot of how government, politicians, and public
health used guiding principles in their Twitter crisis communication and resulting public
engagement. The benefit of this research is the relatively large dataset across several sources
and a significant period of time during COVID-19. Actors can use this information to better
design and customize their crisis messages for increased engagement and acceptance.

Future research would benefit from analyzing the sentiment of replies to tweets and
comparing how sentiment relates to engagement. The use of the Premium Twitter API
allowed for collection of replies but did not attach them to the original tweet, limiting our
analysis potential.

5. Conclusions

We found low and inconsistent use of guiding principles for COVID-19 tweets from
government, politicians, and public health. Our study shows the combination of guiding
principles can improve tweet engagement. When tweets included conversational tone or
compassion and empathy specifically, the odds of higher engagement increased. Addition-
ally, we found increased odds of tweet engagement as the number of guiding principles that
were used per tweet increased. Lastly, beyond just the guiding principles, it is important to
consider the source of crisis communication. In this study, across all guiding principles,
politicians and public health had higher odds of greater tweet engagement than tweets from
government. Overall, this research demonstrates how trusted actors can better incorporate
guiding principles to increase engagement with their crisis messages.

Author Contributions: Conceptualization, M.M. and A.P.; methodology, M.M. and A.P,; formal analy-
sis, M.M. and A.C.; investigation, A.C. and M.M.; writing—original draft preparation, A.C. and M.M.;
writing—review and editing, A.C., M.M,, S.Y,, . EM., R.D. and A.P.; supervision A.P,; validation;
A.C., MM. and A P; visualization; A.C. and M.M.; project administration, A.P.; funding acquisition,
M.M. and A P. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: As this research used publicly available data from social
media, it did not require ethical approval as per the University of Guelph’s Research Ethics Board.

Informed Consent Statement: Not applicable.

Data Availability Statement: Data are available upon request from the corresponding author Melissa
MacKay at melissam@uoguelph.ca.

Acknowledgments: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.



Int. |. Environ. Res. Public Health 2022, 19, 6954 11 of 12

References

1.  Centers for Disease Control. CERC: Introduction. 2018. Available online: https://emergency.cdc.gov/cerc/ppt/CERC_
Introduction.pdf (accessed on 1 June 2021).

2. CDC.CERC Manual | Crisis & Emergency Risk Communication (CERC). Available online: https://emergency.cdc.gov/cerc/
manual/index.asp (accessed on 12 August 2021).

3. Henry, B. Canadian Pandemic Influenza Preparedness: Communications strategy. Can. Commun. Dis. Rep. 2018, 44, 106-109.
[CrossRef] [PubMed]

4. MacKay, M.; Colangeli, T; Gillis, D.; McWhirter, J.; Papadopoulos, A. Examining Social Media Crisis Communication during
Early COVID-19 from Public Health and News Media for Quality, Content, and Corresponding Public Sentiment. Int. J. Environ.
Res. Public Health 2021, 18, 7986. [CrossRef]

5. Seeger, M.W.,; Pechta, L.E.; Price, S.M.; Lubell, KM.; Rose, D.A; Sapru, S.; Chansky, M.C.; Smith, B.]. A Conceptual Model for
Evaluating Emergency Risk Communication in Public Health. Health Secur. 2018, 16, 193-203. [CrossRef] [PubMed]

6.  Seeger, M.W. Best Practices in Crisis Communication: An Expert Panel Process. |. Appl. Commun. Res. 2006, 34, 232-244.
[CrossRef]

7. World Health Organization. Communicating Risk in Public Health Emergencies: A WHO Guideline for Emergency Risk Communication
(ERC) Policy and Practice; World Health Organization: Geneva, Switzerland, 2017. Available online: https://www.ncbi.nlm.nih.
gov/books/NBK540733/ (accessed on 6 October 2020).

8.  Glik, D.C. Risk communication for public health emergencies. Annu. Rev. Public Health 2007, 28, 33-54. [CrossRef] [PubMed]

9. Vaughan, E,; Tinker, T. Effective Health Risk Communication About Pandemic Influenza for Vulnerable Populations. Am. J. Public
Health 2009, 99, S324-S332. [CrossRef]

10. Henderson, J.; Ward, P.R.; Tonkin, E.; Meyer, S.B.; Pillen, H.; McCullum, D.; Toson, B.; Webb, T.; Coveney, J.; Wilson, A. Developing
and Maintaining Public Trust During and Post-COVID-19: Can We Apply a Model Developed for Responding to Food Scares?
Front. Public Health 2020, 8, 369. [CrossRef]

11.  Seeger, M.W.; Sellnow, T.L.; Ulmer, R.R. Communication and Organizational Crisis; Greenwood Publishing Group: Westport, CT,
USA, 2003.

12.  Van der Weerd, W.; Timmermans, D.R.; Beaujean, D.].; Oudhoff, J.; van Steenbergen, J.E. Monitoring the level of government
trust, risk perception and intention of the general public to adopt protective measures during the influenza A (H1N1) pandemic
in the Netherlands. BMC Public Health 2011, 11, 575. [CrossRef]

13. Tsao, S.E; Chen, H.; Tisseverasinghe, T.; Yang, Y.; Li, L.; Butt, Z.A. What social media told us in the time of COVID-19: A scoping
review. Lancet Digit Health. 2021, 3, e175-e194. [CrossRef]

14. Coombs, W.; Holladay, S. How publics react to crisis communication efforts: Comparing crisis response reactions across
sub-arenas. |. Commun. Manag. 2014, 18, 40-57. [CrossRef]

15. Ariel, Y;; Avidar, R. Information, Interactivity, and Social Media. Atl. J. Commun. 2015, 23, 19-30. [CrossRef]

16. Grady, D.A.; Hollifield, A.; Sturgill, A. (Eds.) The Golden Age of Data: Media Analytics in Study & Practice, 1st ed.; Routledge:
London, UK, 2019. [CrossRef]

17.  Peter, C.; Rossmann, C.; Keyling, T. Exemplification 2.0: Roles of Direct and Indirect Social Information in Conveying Health
Messages Through Social Network Sites. ]. Media Psychol. 2014, 26, 19-28. [CrossRef]

18. Statista. Twitter User Distribution by Gender CANADA 2021; Statista: Hamburg, Germany, 2021. Available online: https:
/ /www.statista.com/statistics /649539 / canada-twitter-gender-distribution/ (accessed on 11 August 2021).

19. McKinnon, M. 2019 Report: Social Media Use in Canada. Online Business Canada. 2019. Available online: https:
/ /canadiansinternet.com/2019-report-social-media-use-canada/ (accessed on 11 August 2021).

20. Chung, M. The message influences me more than others: How and why social media metrics affect first person perception and
behavioral intentions. Comput. Hum. Behav. 2019, 91, 271-278. [CrossRef]

21. Eriksson, M. Lessons for Crisis Communication on Social Media: A Systematic Review of What Research Tells the Practice. Int. J.
Strateg. Commun. 2018, 12, 526-551. [CrossRef]

22.  Centers for Disease Control. CDC’s Guide to Writing for Social Media; Centers for Disease Control and Prevention: Atlanta, GA,
USA, 2012. Available online: https://www.cdc.gov/socialmedia/tools/guidelines/pdf/GuidetoWritingforSocialMedia.pdf
(accessed on 1 June 2021).

23. Centers for Disease Control. CERC: Working with the Media. 2014. Available online: https://emergency.cdc.gov/cerc/ppt/
CERC_Working_with_the_Media.pdf (accessed on 5 May 2021).

24. Covello, V.T.; Sandman, PM. Risk Communication: Evolution and Revolution. The Peter Sandman Risk Communication Website.
Available online: https://www.psandman.com/articles/covello.htm (accessed on 15 August 2021).

25. Public Health Ontario. EOH Fundamentals: Risk Communication. 2016. Available online: https:/ /www.publichealthontario.ca/
-/media/documents/F/2016/fundamentals-risk-comm.pdf?la=en (accessed on 12 April 2020).

26. Health Canada. Drugs and Vaccines for COVID-19: Authorized Clinical Trials. 2020. Available online: https://www.canada.ca/

en/health-canada/services/drugs-health-products/covid19-industry /drugs-vaccines-treatments /list-authorized-trials.html
(accessed on 12 August 2021).


https://emergency.cdc.gov/cerc/ppt/CERC_Introduction.pdf
https://emergency.cdc.gov/cerc/ppt/CERC_Introduction.pdf
https://emergency.cdc.gov/cerc/manual/index.asp
https://emergency.cdc.gov/cerc/manual/index.asp
http://doi.org/10.14745/ccdr.v44i05a03
http://www.ncbi.nlm.nih.gov/pubmed/31007620
http://doi.org/10.3390/ijerph18157986
http://doi.org/10.1089/hs.2018.0020
http://www.ncbi.nlm.nih.gov/pubmed/29927343
http://doi.org/10.1080/00909880600769944
https://www.ncbi.nlm.nih.gov/books/NBK540733/
https://www.ncbi.nlm.nih.gov/books/NBK540733/
http://doi.org/10.1146/annurev.publhealth.28.021406.144123
http://www.ncbi.nlm.nih.gov/pubmed/17222081
http://doi.org/10.2105/AJPH.2009.162537
http://doi.org/10.3389/fpubh.2020.00369
http://doi.org/10.1186/1471-2458-11-575
http://doi.org/10.1016/S2589-7500(20)30315-0
http://doi.org/10.1108/JCOM-03-2013-0015
http://doi.org/10.1080/15456870.2015.972404
http://doi.org/10.4324/9780429276859
http://doi.org/10.1027/1864-1105/a000103
https://www.statista.com/statistics/649539/canada-twitter-gender-distribution/
https://www.statista.com/statistics/649539/canada-twitter-gender-distribution/
https://canadiansinternet.com/2019-report-social-media-use-canada/
https://canadiansinternet.com/2019-report-social-media-use-canada/
http://doi.org/10.1016/j.chb.2018.10.011
http://doi.org/10.1080/1553118X.2018.1510405
https://www.cdc.gov/socialmedia/tools/guidelines/pdf/GuidetoWritingforSocialMedia.pdf
https://emergency.cdc.gov/cerc/ppt/CERC_Working_with_the_Media.pdf
https://emergency.cdc.gov/cerc/ppt/CERC_Working_with_the_Media.pdf
https://www.psandman.com/articles/covello.htm
https://www.publichealthontario.ca/-/media/documents/F/2016/fundamentals-risk-comm.pdf?la=en
https://www.publichealthontario.ca/-/media/documents/F/2016/fundamentals-risk-comm.pdf?la=en
https://www.canada.ca/en/health-canada/services/drugs-health-products/covid19-industry/drugs-vaccines-treatments/list-authorized-trials.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/covid19-industry/drugs-vaccines-treatments/list-authorized-trials.html

Int. |. Environ. Res. Public Health 2022, 19, 6954 12 of 12

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Davies, J.; Dhaliwal, M.; Brankley, L.; McColl, K.; Mai, D.; Williams, M. Social Media: Toolkit for Ontario Public Health Units.
2013. Available online: https://www.publichealthontario.ca/-/media/documents/L/2014/1dcp-social-media-toolkit.pdf?la=en
(accessed on 12 April 2020).

Slavik, C.E.; Buttle, C.; Sturrock, S.L.; Darlington, J.C.; Yiannakoulias, N. Examining Tweet Content and Engagement of Canadian
Public Health Agencies and Decision Makers During COVID-19: Mixed Methods Analysis. J. Med. Internet Res. 2021, 23, e24883.
[CrossRef]

Slavik, C.E.; Darlington, J.C.; Buttle, C.; Sturrock, S.L.; Yiannakoulias, N. Has public health messaging during the COVID-19
pandemic reflected local risks to health?: A content analysis of tweeting practices across Canadian geographies. Health Place 2021,
69, 102568. [CrossRef]

Li, Y;; Twersky, S.; Ignace, K.; Zhao, M.; Purandare, R.; Bennett-Jones, B.; Weaver, S.R. Constructing and Communicating
COVID-19 Stigma on Twitter: A Content Analysis of Tweets during the Early Stage of the COVID-19 Outbreak. Int. J. Environ.
Res. Public Health 2020, 17, 6847. [CrossRef]

McHugh, M.L. Interrater reliability: The kappa statistic. Biochem. Medica 2012, 22, 276-282. Available online: https:/ /www.ncbi.
nlm.nih.gov/pmc/articles/PMC3900052/ (accessed on 18 August 2020). [CrossRef]

Quadros, M. How to Increase Twitter Engagement Rate; Emplifi: Columbus, OH, USA, 2020. Available online: https://www.
socialbakers.com/blog/twitter-engagement (accessed on 1 June 2021).

Guidry, J.; Jin, Y.; Orr, C.; Messner, M.; Meganck, S. Ebola on Instagram and Twitter: How health organizations address the health
crisis in their social media engagement. Public Relat. Rev. 2017, 43, 477-486. [CrossRef]

McLachlan, S. How to Write a Compelling CTA for Social Media (+10 CTA Examples). Social Media Marketing & Management
Dashboard. 2020. Available online: https://blog.hootsuite.com /how-to-write-effective-ctas/ (accessed on 12 August 2021).
Petersen, M.B.; Bor, A.; Jergensen, F.; Lindholt, M.F. Transparent communication about negative features of COVID-19 vaccines
decreases acceptance but increases trust. Proc. Natl. Acad. Sci. USA 2021, 118, €2024597118. [CrossRef] [PubMed]

Cori, L.; Bianchi, F; Cadum, E.; Anthonj, C. Risk Perception and COVID-19. Int. |. Environ. Res. Public Health 2020, 17, 3114.
[CrossRef] [PubMed]

Schmid Callina, K.; Rivers, S.; Latimer, A.; Salovey, P. Targeting or Tailoring? Maximizing Resources to Create Effective Health
Communications. Mark Health Serv. 2008, 28, 32-37.

Bridgman, A.; Merkley, E.; Zhilin, O.; Loewen, PJ.; Owen, T.; Ruths, D. Infodemic Pathways: Evaluating the Role That Traditional
and Social Media Play in Cross-National Information Transfer. Front. Polit Sci. 2021, 3, 20. [CrossRef]

Benham, ].L.; Lang, R.; Kovacs Burns, K.; MacKean, G.; Léveill¢, T.; McCormack, B.; Sheikh, H.; Fullerton, M.M.; Tang, T.; Boucher,
J.C.; et al. Attitudes, current behaviours and barriers to public health measures that reduce COVID-19 transmission: A qualitative
study to inform public health messaging. PLoS ONE 2021, 16, €0246941. [CrossRef] [PubMed]

WHO. Tailor the Message; World Health Organization: Geneva, Switzerland, 2021. Available online: https:/ /www.who.int/about/
communications/relevant/tailoring-messages (accessed on 12 August 2021).

Waddell, C. Carleton Researchers Find Canadians Most Trust Public Health Officials on COVID-19. Carleton Newsroom. 2020.
Available online: https:/ /newsroom.carleton.ca/2020/ carleton-researchers-find-canadians-most-trust-public-health-officials-
on-covid-19/ (accessed on 14 June 2021).

Shore, D.A. Communicating in Times of Uncertainty: The Need for Trust. J. Health Commun. 2003, 8, 13-14. [CrossRef]

Sauer, M.A.; Truelove, S.; Gerste, A.K.; Limaye, R.J. A Failure to Communicate? How Public Messaging Has Strained the
COVID-19 Response in the United States. Health Secur. 2021, 19, 65-74. [CrossRef]

Holroyd, T.A.; Oloko, O.K.; Salmon, D.A.; Omer, S.B.; Limaye, R.J. Communicating Recommendations in Public Health
Emergencies: The Role of Public Health Authorities. Health Secur. 2020, 18, 21-28. [CrossRef]

Allington, D.; Dulffy, B.; Wessely, S.; Dhavan, N.; Rubin, ]. Health-protective behaviour, social media usage and conspiracy belief
during the COVID-19 public health emergency. Psychol. Med. 2021, 51, 1763-1769. [CrossRef] [PubMed]

Pavela Banai, I.; Banai, B.; Miklousi¢, I. Beliefs in COVID-19 conspiracy theories, compliance with the preventive measures, and
trust in government medical officials. Curr. Psychol. 2021. [CrossRef] [PubMed]


https://www.publichealthontario.ca/-/media/documents/L/2014/ldcp-social-media-toolkit.pdf?la=en
http://doi.org/10.2196/24883
http://doi.org/10.1016/j.healthplace.2021.102568
http://doi.org/10.3390/ijerph17186847
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3900052/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3900052/
http://doi.org/10.11613/BM.2012.031
https://www.socialbakers.com/blog/twitter-engagement
https://www.socialbakers.com/blog/twitter-engagement
http://doi.org/10.1016/j.pubrev.2017.04.009
https://blog.hootsuite.com/how-to-write-effective-ctas/
http://doi.org/10.1073/pnas.2024597118
http://www.ncbi.nlm.nih.gov/pubmed/34292869
http://doi.org/10.3390/ijerph17093114
http://www.ncbi.nlm.nih.gov/pubmed/32365710
http://doi.org/10.3389/fpos.2021.648646
http://doi.org/10.1371/journal.pone.0246941
http://www.ncbi.nlm.nih.gov/pubmed/33606782
https://www.who.int/about/communications/relevant/tailoring-messages
https://www.who.int/about/communications/relevant/tailoring-messages
https://newsroom.carleton.ca/2020/carleton-researchers-find-canadians-most-trust-public-health-officials-on-covid-19/
https://newsroom.carleton.ca/2020/carleton-researchers-find-canadians-most-trust-public-health-officials-on-covid-19/
http://doi.org/10.1080/713851977
http://doi.org/10.1089/hs.2020.0190
http://doi.org/10.1089/hs.2019.0073
http://doi.org/10.1017/S003329172000224X
http://www.ncbi.nlm.nih.gov/pubmed/32513320
http://doi.org/10.1007/s12144-021-01898-y
http://www.ncbi.nlm.nih.gov/pubmed/34075284

	Introduction 
	Materials and Methods 
	Data Collection 
	Content Analysis 
	Statistical Analysis 

	Results 
	Use of Guiding Principles 
	Relationship between Guiding Principles and the Level of Tweet Engagement 
	Relationship between the Number of Guiding Principles Used and Level of Tweet Engagement 

	Discussion 
	Use of Guiding Principles Enhances Engagement 
	Use of Guiding Principles Was Low across All Sources 
	Source of the Crisis Message Impacts Engagement 
	Combination of Guiding Principles Associated with Increased Engagement 
	Limitations 

	Conclusions 
	References

