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ARTICLE INFO ABSTRACT

Keywords: Objectives: To understand government communication strategies during the COVID-19 pandemic by examining
P“‘?“C health topics related to COVID-19 posted by Saudi governmental ministries on Twitter and situating our findings within
Twitter existing health behavior theoretical frameworks.

COVID-19

Study design: Retrospective content analysis of COVID-19 related tweets.

Methods: On November 7th, 2020, we extracted relevant tweets posted by five Saudi governmental ministries.
After we extracted the data, we developed and applied a coding schema.

Results: A total of 3,950 tweets were included in our dataset. Topics fell into two groups: disease-related (49.2%)
and non-disease related (50.8%). The disease-related group included seven categories: awareness (18.5%),
symptom (0.6%), prevention (7.7%), disease transmission (1.9%), treatment (0.3%), testing (3.4%), and reports
(16.7%). The non-disease related group included eight categories: lockdown (5.9%), online learning (12.8%),
digital platforms (4.3%), empowerment (12.0%), accountability (1.1%), non-disease reports (2.1%), local and
international news (10.8%), and general statements (1.9%). Based on the correlation analysis, we found that the
top positively correlated categories were: “testing” and “digital platforms” (r = 0.4157), “awareness” and
“prevention” (r = 0.3088), “prevention” and “disease transmission” (r = 0.3025), “awareness” and “disease
transmission” (r = 0.1685), “symptom” and “testing” (r = 0.1081), “awareness” and “symptom” (r = 0.0812),
“symptom” and “digital platforms” (r = 0.0645), and “disease transmission” and “digital platforms” (r = 0.0450),
p-values < 0.01. Several health behavior theoretical constructs were linked to our findings.

Conclusions: Integrating behavioral theories in the development of health risk communication should be taken
seriously by government communication specialists who manage social media accounts, as these theories help
underlining determinants of people’s behaviors.

Saudi Arabia
Government communication

1. Introduction

Worldwide, government communication with the public plays a vital
role in responding to pandemics; it directly affects health and social
outcomes of populations. Social media has been utilized as a key channel
of communication in several countries across the globe. Social media
platforms have become very popular among government entities due to
their ease of use as a communication channel, ease of accessibility, and

real-time updates [1-3]. While governments’ use of their social media
accounts, specifically Twitter, to communicate with the public has
thrived massively during the COVID-19 pandemic [4], [-] [6] its use
during pandemics and public health emergency of international concern
has not been new [7-9].

The Kingdom of Saudi Arabia (KSA) is an example where the gov-
ernment is heavily investing in social media platforms, namely Twitter,
as one of the main channels of communication, due to its popularity
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among the public [10]. The healthcare digital transformation in KSA
[11] supported by the technological infrastructure in the country has
created a massive opportunity for the Saudi government to utilize
different digital platforms in responding and managing the COVID-19
pandemic [12]. In 2013, the Saudi Ministry of Communications and
Information Technology reported that “41% of the online population in
Saudi Arabia uses Twitter, a higher percentage than anywhere else in the
world” [13]. The popularity of using Twitter among the Saudi popula-
tion, was one of the drives for the Saudi government to utilize Twitter in
sending different communication messages during the COVID-19
pandemic. As a result, many research studies were published to
examine the use of Twitter in Saudi Arabia during the COVID-19
pandemic. These studies can be divided to those that focus on the
analysis of the public use of Twitter [14], and those that reflect the use of
Twitter by governments [15]. Different analysis methods were also
published, which focused on analyzing tweets in the Arabic language
during the COVID-19 pandemic, including content analysis approaches
using manual or machine learning methods [16-18].

While previous research has described the role of governments in
utilizing Twitter to communicate with the public regarding COVID-19,
these studies mainly focused on the specific role of the Saudi Ministry
of Health (MOH) in responding to the pandemic. To our knowledge this
is the first study that examines the use of Twitter by several Saudi
governmental bodies that represent the government cabinet during the
COVID-19 pandemic. There are 24 ministries, representing the govern-
mental bodies in KSA [19]. Among the 24 ministries, there were four
that scored the top accounts on Twitter, based on the number of fol-
lowers during the time of our study [20].

Our objective is to examine topics related to COVID-19 posted by
Saudi governmental ministries on Twitter, by conducting a qualitative
content analysis through the development and application of a topic
classification schema. We also aim to understand mechanisms by which
the use of Twitter for governmental communication was expected to
guide appropriate coordinated actions by utilizing existing health
behavior theoretical frameworks.

2. Methods
2.1. Study Design

Our study involved a retrospective content analysis of tweets posted
by official Saudi ministries on Twitter during the COVID-19 pandemic.
We identified the ministries” names and governmental twitter profiles
from the Saudi Governmental website [19] and Twitter [21]. We only
included the top four ministries based on the number of followers during
the time of our study: Ministry of Health, Ministry of Interior, Ministry of
Education, and the Ministry of Foreign Affairs. We also included the
Ministry of Media in our study due to its unique role in regulating the
media and the communications between Saudi Arabia and other
countries.

We conducted this study in three phases: (1) data extraction, prep-
aration, and transformation, (2) coding schema development and
application, and (3) content analysis (Fig. 1).

2.2. Phase 1: data extraction, preparation and transformation

Using the Twitter search API embedded in NodeXL (Social Media
Research Foundation) [22], we extracted tweets on November 7, 2020,
posted by the five government ministries. With Twitter limitations,
which limits the number of tweets per user to a maximum of about 3,200
and a dataset to a maximum of 18,000 tweets per hour, our extracted
dataset included a total of 16,209 tweets. To prepare the data for
analysis, we removed duplicate tweets (n = 838), based on the “unified
twitter ID” (a unique ID generated from Twitter associated with every
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Table 1
Coding schema.

# Category Description

Group 1: Disease-Related Topics
1 Awareness Messages focused on sending general awareness
information about COVID-19 and correcting false
information about the virus. Announcements for
upcoming daily media awareness coverage.
Reports of symptoms such as fever, cough, diarrhea,
and shortness of breath or answers related to these
symptoms.

2 Symptom

3 Prevention Messages related to describing specific preventive
measures or the mention of new prevention
strategies, including a vaccine.

4 Disease Messages describing how the disease is transmitted,

Transmission and how to prevent disease transmission after
infection, including quarantine measures.

5 Treatment Messages regarding treatment of the disease, which
include describing clinical trials for treatment.

6 Testing Messages describing testing procedures, follow-up
after testing, locations on where to get tested.

7 Reports Reports of daily/weekly/monthly cases, including

no reported cases, total cases, recovered and death.
Group 2: Non-Disease Related Topics
8 Lock down Messages and announcements of lockdown
directives, lockdown locations, or duration of
lockdown or suspension of lockdown, including
school, travel, prayer, Hajj and Omrah, formal
gatherings, shopping malls, and sports lockdowns.
Messages and announcements related to the shift to
online learning including procedures, digital
platforms, and training students and teachers.
Messages and announcements of mobile
applications/digital platforms (other than
educational platforms) used during the pandemic
for testing, locating clinics, permission to leave
home during lockdown, and court platform.
Messages of public encouragement and gratitude
focused on motivating people (ill or healthy) to
continue to fight the pandemic and take
preventative measures, in the form of a direct
message or sharing of a personal story with the aim
to encourage the public to gain mastery over their
lives and the community.
Reports on penalties imposed on regulations
violators set by the government, such as social
distancing, wearing masks, and curfews.
Media reports of general statistics including online
learning, support during the pandemic, travel, and
general media coverage
Update coverage during the pandemic, including
coverage of Hajj, initiatives taken by different
organizations to support government actions,
coverage of the G20 Virtual Summit.
Messages that present a general information
statement.

9 Online Learning

10  Digital Platforms

11 Empowerment

12  Accountability

13  Non-Disease Reports

14 Local &
International News

15  General Statements

single tweet) resulting in a total of 15,371 tweets. The number of tweets
extracted, and the total number of duplicates found and removed rep-
resenting each ministry included are described in appendix A, Table A1.

We combined the extracted tweets from the five ministries into one
dataset, then two researchers (SA and AA) manually reviewed the entire
dataset to remove “unrelated” tweets (n = 11,421). The exclusion of
“unrelated” tweets was determined based on our research objective and
scope. Non-Arabic tweets, tweets that only included multimedia (video,
image) with no text, or tweets that were not related to COVID-19 were
considered “unrelated” and thus removed from our dataset (Appendix A,
Table A2). Following the removal of “unrelated” tweets, our final
research dataset was comprised of 3,950 tweets. Two researchers (RA
and SB) independently observed the tweets to examine the type of
topics. We then created a random sample, using the RAND function in
Excel® of 500 tweets to use in our second phase.
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2.3. Phase 2: schema development and application

2.3.1. Schema development

Our schema was iteratively developed using the entire dataset to
determine the main topics representing the messages posted by gov-
ernment accounts to the public during the COVID-19 pandemic.
Developing the schema was based on an approach used in other studies
to analyze clinical notes within the electronic health record [31-33],
and microblogs. [9,10,34,35] All researchers and annotators are native
Arabic speakers with insider knowledge of cultural language nuances
and accent.

Our coding schema consisted of two phases. The first phase focused
on developing the annotation guidelines and an initial coding schema.
This phase was based on the analysis of 50 randomly selected tweets and
enhancing the schema through weekly meetings and discussions
involving three subject matter experts, from the research team (RA, SB
and NA).The initial schema consisted of two groups, which were disease
related and non-disease related. Seven categories were identified under
the disease-related group and five categories under the non-disease-
related group. The second phase involved calculating inter-rater agree-
ment using the Cohen’s kappa statistic to ensure consistency in cate-
gorizing tweets between two reviewers (RA and SA), and applying the
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initial version of the schema for 450 randomly selected tweets. When the
kappa statistic scored under 0.80, we discussed differences, enhanced
the schema, and updated the annotation guidelines. The final version of
the schema included two groups; (1) disease-related and (2) non-disease
related with a total of 15 categories (Table 1).

2.3.2. Schema application

The same two annotators (RA and SA) jointly annotated the
remaining 3,300 tweets. The annotators assigned one or more categories
from the 15 categories according to the contextual information for each
tweet. Table 2 demonstrates examples of Arabic tweets and our trans-
lation of the tweets into the English language, assigned to their
respective groups and categories.

2.4. Phase 3: content analysis

After we completed annotating the entire dataset, counts and per-
centages were calculated representing each category’s frequency within
the dataset. Percentages describe each category’s percentage from the
total number of category occurrences among each group and 15 cate-
gories. We conducted a correlation analysis “Pearson” using R statistical
language to examine the relationship between categories, excluding the

Table 2
Coding examples.

#

Category

Example

Group 1: Disease Related Topics

#TheMinistryofHealth recommends everyone to contact the "Health Service 937" center, in case of any inquiry regarding the virus
#QuarantineYourself from your family! This is the first step when you feel symptoms of #Corona: Cough, fever, shortness of breath, and call
Flaandll (3o 2all5 (0 AV e dilise & 515 Aailiadll ade 5 ool ain ol Jut 5 Al G Lpanl e 2555 (g S# a5 0 L3 gial el yals Lels ga Sl adadll 5 ) 3,
The Ministry of Education welcomes its employees with precautionary measures against the Corona virus, and stresses the importance of

wearing a mask, washing or sanitizing hands, not shaking hands, leaving a distance between others, and limiting gatherings

The dangers of gatherings exceeds the infected themselves, it transmits the infection to their families and everyone around them. Adhere to

(132) infected people who benefited from blood plasma treatment are recovering from the Coronavirus, as part of a research study in which a

The Kingdom has taken an approach of expanded coronavirus screening, which is early examination that aims to reach the community and treat

1 Awareness #ousl) Gady Slaiind gl 3 42 ) s (3 "937 Aol dual 5" S jo o dosl sl panlly g Aaall 3135,

2 Symptom #937 daall AlS 5 (uily Gaa ) yall 8 el ) AaS" 1l S pal el 3 sl vie 55l Ul el dlilile e dluis el
health 937

3 Prevention

4 Disease Transmission AV Cms iy el ddlse oliy) e (a jal g sl cladetlly o 53 Al sa (g0 IS5 alal ) (5 saed) i cands Cliaal) (5205 Cilaaadl) 5 ) gl
health instructions and be sure to keep a safe distance between yourself and others

5 Treatment (132) ASleally Zdinll S) 5all 5 cpfialall (o i L LS Adasy Bl 50 Gt clig )58 g e Claiall aall L 330 Bosb g Ml (e ) sliis) Uliaa,
group of researchers and research centers participated in the Kingdom

6 Testing el e gl Nl b liiaal gl of U8 aeadle 5 aainall O sen sll ) Ciags 3 Seall Gl 5 5 e pall Gl 3 Ligia 23831 ASLaal),
them before they reach hospitals in cases of illness and disease

7 Reports

F#hdeidl Y sae Jea) maad ilai Alls (1310) deasd s ealll agan ) <l s S (30) i s (1938 55) ) U5 )5S s 5 oy B L) Ala (1019) dissi e a3 Al
2eall 4ll; Als (286,255).

#MOH announces the registration of (1019) new cases of the new Coronavirus (Covid 19), the registration of (30) deaths, may God have mercy
on them, and the registration of (1310) cases of recovery, bringing the total number of recovered cases to (286,255) cases

Group 2: Non-Disease Related Topics

S (el gl (il (o) cilailag sla | 8 G5 ((Casiel (ol el caladll g5 el ) (e IS b Laa sy Aol (24) lae o Jsnil) e ARl 551 s o Jsiue shcae

Official source at the Ministry of Interior: 24-h curfew in (Riyadh, Tabuk, Dammam, Dhahran, and Al-Hofuf), as well as in all governorates of

#MadrasatiPlatform “my school platform” ... interactive remote learning with various enriching tools, and virtual classes between students and

Health centers at your service! A safe environment with the application of precautionary measures for you and your family, Do not neglect your

#King_Salman: We are confident that together we are able to overcome this crisis and move forward towards a future in which everyone enjoys

#ToReturnSafely, one must adhere to wearing a mask when leaving the house, leaving a safe distance between them and others, and whoever

"30% of the basic clinical capacity for intensive care was increased in just three months." Highlights of the Ministry of Health press conference

8 Lock down
H# s LIS
(Jeddah, Taif, Qatif, and Khobar) #WeAreAllResponsible
9 Online Learning Foealaas OB (Al 81 Jgend g e site 450 )5 gl aad o el alad | i j2e duaie,
their teachers
10  Digital Platforms 2o ge Gplal e i se Jaals linia Jogt Y cclililal y ol 408 ) o) o didas s Akl Ay Jeliend (8 Lmall )l
health and book your appointment through the Mawid application
11  Empowerment F a5 daaall 5 ela Il aaenll 4 aniy Jitse sad Lo amall 5 4390 030 5lad (e Lae i iy 485 e opnd s lalis LA,
health, and prosperity
12 Accountability Aglle dal iy Al 1)l g &) a1 o) jay) Al aaad (e ol 5 el dlisa & 355 o i) (ga gz 5 Al die ALl Gudly o) VT Cany Jday 3 i
deliberately violates the precautionary and preventive measures will be fined
13  Non-Disease Reports #obs) Gl Ul se 252 peas . B3 N ol (e | Al 335c,
#Safe_Return | From London to Jeddah. 252 citizens arrive home
14  Local and International " 30% daaall ) sl iaaall paigall bl La aal i el O A Lol o3 838 el clliall A1 & g pedl Bl (ga,
News
15  General Statements #Y 5l Al Jead Jsall L3S o aay ) dmaall el ja ) Gle Qe cad) Jon ALl 153 aallall daal) daliis,

#WHO: The Kingdom’s decision regarding Hajj is an example of the difficult measures that countries must take to make health a priority
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Table 3
Category frequencies.

# Category frequency % of occurrence % of occurrence
among group among total
categories

Group 1: Disease Related Topics

1 Awareness 842 37.7% 18.5%

2 Symptom 28 1.3% 0.6%

3 Prevention 351 15.7% 7.7%

4 Disease 88 3.9% 1.9%
transmission

5 Treatment 12 0.5% 0.3%

6 Testing 153 6.8% 3.4%

7 Reports 761 34.0% 16.7%

Total 2,235 100% 49.2%

Group 2:Non-Disease Related Topics

8 Lock down 267 11.6% 5.9%

9 Online Learning 580 25.1% 12.8%

10  Digital Platforms 194 8.4% 4.3%

11 Empowerment 544 23.6% 12.0%

12 Accountability 48 2.1% 1.1%

13  Non-Disease 97 4.2% 2.1%
Reports

14 Local and 492 21.3% 10.8%
International
News

15  General 87 3.8% 1.9%
Statements

Total 2,320 100% 50.8%

Total Occurrences 4,555 - 100%

category “general statements” due to the diversity and nature of these
tweets.

We performed further analysis utilizing a theoretical approach by
examining tweets found under the “empowerment” category, as it per-
tains to public health. We specifically selected the “empowerment”
category, as empowerment communication statements during

m Tofal Likes

Treatment

Symptom
Miscellaneous
Accountability
Non-Disease Related Reports
Disease Transmission
Digital Platforms
Testing

News

Lock down

Prevention
Empowerment
Virtual-Online Leaming
Awareness

Disease Related Reports

o

500000 1000000

1500000
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pandemics are an essential element in risk communication, based on the
social constructionist risk model approach, “whereby risk is seen to be
interrelated with sociocultural context” [23]. Due to the type of tweets
within the “empowerment” category, rather than utilize one specific
health behavior theory we used the following health behavior theories:
the Health Belief Model, the Theory of Planned Behavior, and the Social
Cognitive Theory [24-27].

3. Results
3.1. Topics

Non-disease related topics were slightly more than disease-related
topics. “Awareness” was the highest disease-related category found in
our dataset (n = 842, 37.7%), followed by “reports” (n = 761, 34%).
Among the non-disease related topics, tweets that focused on “online
learning” was the highest category (n = 580, 25.1%), followed by the
“empowerment” category (n = 544, 23.6%) (Table 3). The total number
of likes and retweets within each category are illustrated in Fig. 2. The
highest total likes were Tweets under the “disease related reports”
category, while the highest total retweets were under the “empower-
ment” category.

Multiple categories may be assigned to a single tweet. Most of the
tweets (n = 3,428) were assigned a single category from our coding
schema. A total of (n = 521) tweets were assigned two or more cate-
gories (Table A3). Based on the correlation analysis between categories,
we found that the top positively correlated categories with p-values <
0.01 were: “testing” and “digital platforms” (r = 0.4157), “awareness”
and “prevention” (r = 0.3088), “prevention” and “disease transmission”
(r = 0.3025), “awareness” and ‘“disease transmission” (r = 0.1685),
“symptom” and “testing” (r = 0.1081), “awareness” and “symptom” (r =
0.0812), “symptom” and “digital platforms” (r = 0.0645), and “disease
transmission” and “digital platforms” (r = 0.0450) (Fig. 3).

Total Retweets

2000000 2500000 3000000 3500000 4000000

Fig. 2. Total number of likes and retweets among each category.
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3.2. Public health conceptual frameworks

Theoretical based analysis showed tweets under the “empowerment”
category were found to mainly be linked to the following theoretical
constructs: perceived benefits, perceived severity, perceived behavioral
control, observational learning, incentive motivation, self-efficacy, col-
lective efficacy, and facilitation [24-27]. It is to be noted that in some
tweets, more than one construct was linked to the same Tweet (Table 4).

4. Discussion

Our work examined the use of Twitter by Saudi Arabian ministries, as
one of the public communication methods utilized during the COVID-19
pandemic. Through our analysis of these collectively instructed mes-
sages that covered a wide range of disease and non-disease-related
topics, we found “awareness” and “reports” were the most common
topics found in the disease-related group, followed by “online-learning”
and “empowerment” found in the non-disease-related group, with much
less information around “symptom” and “treatment” in our dataset. The
prevalence of communication messages related to disease awareness,
disease reports, and empowerment appeared to be an effort by these
government ministries to indicate the relative amount of potential
support for the public in the fight against this pandemic. The low
prevalence of messages around disease treatment could be due to our
study’s timing, which during that time no COVID-19 treatment was

announced on a global level.

While our work focused on analyzing the contents of governmental
messages on Twitter as they relate to disease or non-disease related
topics, previous notable work focused on either disease or non-disease-
related topics [8,28]. Other researchers specifically explored the type of
symptoms experienced by patients with COVID-19 by analyzing public
conversations posted on Twitter [29,30]. Our findings have shown the
interconnections between these two topic groups, which is similar to the
findings of a recent study that examined public concerns during the
COVID-19 pandemic in Saudi [15]. With digital platforms being exten-
sively used during the COVID-19 pandemic, it was no surprise to see
some tweets include information about digital platforms and disease
testing information. During the early stages of the spread of the disease,
specific efforts by the MOH were focused on ensuring the continuity of
care and protecting the public, by developing several digital applica-
tions, and widely using Twitter as one method to inform the public about
their use [12].

As major community closures took place and formal education
shifted to online platforms, tweets on online learning and news
increased, reflecting the rapidly changing scene at the time. The gov-
ernment tweeted “empowerment” content to address the psychological
distress inflicted by these unexpected and life changing measures during
the early months of the pandemic. On the other hand, a survey of the
public revealed they were most interested in knowing about curfew, any
progress in treatment and vaccines, and preventing the spread of the



Table 4
Empowerment® and health behavior theoretical constructs.

Theoretical Construct

Example

Perceived Benefits
Health Belief Model
(beliefs about the effectiveness of taking action to reduce risk or seriousness)

Perceived Severity
Health Belief Model
(beliefs about the seriousness of a condition and its consequences)

Perceived Behavioral Control
Theory of Planned Behavior
(Belief that one has, and can exercise, control over performing the behavior)
Observational Learning
Social Cognitive Theory
(Learning to perform new behaviors by exposure to interpersonal or media
displays of them, particularly through peer modeling)
Incentive Motivation
Social Cognitive Theory
(The use and misuse of rewards and punishments to modify behavior)

Self-Efficacy
Social Cognitive Theory

(Beliefs about personal ability to perform behaviors that bring desired outcomes)

Collective Efficacy
Social Cognitive Theory

(Beliefs about the ability of a group to perform concerted actions that bring desired

outcomes)
Facilitation
Social Cognitive Theory

(Providing tools, resources, or environmental changes that make new behaviors

easier to perform)

ABLAWY) 35 i) Clel e Gadad i e alll Jeady Jay 13 5 dans G sl 9 Gabiaall 2ae cililas) Cus o oY) (i aSail) 8 Loail g (g pmdll B (35 Saaiall allad) 50 G (3 ASLaal,
el il i b Ol Ga @ slad Y ol 5 Cilebeilly Uan dlaaai of oS5 i,

The Kingdom is among the countries that are recognized for massively applying tests and controlling percentages of infected cases per million people, and
this, thanks to God, indicates the effect of applying protective precautionary measures.

We ask that we all adhere to the instructions and reduce violations that could cause outbreaks of cases

A s Y 4o iy 4333 s of S el s Sl Ghsins 3pmge I Y elisl) clan ey (Blia (il ol (8 00850 31 sty pla 3l e ita e,

Ol oSie Jall ¢ snt e Blins oSl s wSBM g pSina o | hila,

What happened in terms of crowding and ignoring preventive precautions on the National Day is extremely worrying and unfortunate. The epidemic is still
seriously present. Tolerance and complacency can increase and accelerate it, God forbid.

Protect your health, safety, life, and the lives of those you love. We hope you all cooperate

e i sall sy

H# g 240

You are not alone, life is heavily affected by your decisions. #we_are_back_with_causion

JspmaalilS# Lginad o cajad o doiall saall i lea s 3l Lede )l adiaall JUasi# aal slass 53

This is Suaad, one of the #sociey_heros who took care of her husband while he was in quarantine. Get to know her story: #We are all responsible

58 e e sl Jual sl 8 plalall daall - QUi # b eV Uinalat (o idla 4l Lo ¢35l & sama oS3 @SaudiMOH

Gratitude and flowers, this is how students from Prince Sultan University thanked the #health_champions working in COVID-19 testing centers
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The punishment for deliberately violating the precautionary and preventive measures, such as not using a medical or cloth mask, and not adhering to social
distancing
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1 am learning at anytime and anywhere through my virtual school, and my family shares my accomplishment and success with me
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A spokesperson from the Ministry of Education to the Alekhbariya news channel: nowadays, #my_school_platform has become a part of the society’s life.
Members of the society are using it with shared responsibility, and documenting their daily experiences and stories in #my_school_contest
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To those infected with Coronavirus or those in contact with them, and to everyone who is in quarantine: we are with you at every moment, we follow up
with your health, determine the location of your quarantine, communicate with you and send you alerts, through the application: Tatamman (Be assured)

@ Some examples are associated with multiple categories.
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virus. The public’s interests align with the top tweet categories during
this time period [31]. In summer 2020, people were speculating the fate
of annual calendar events such as summer vacation, religious holidays
(Eid Al-Fitr and Eid Al-Adha), Hajj pilgrimage, and the start of the ac-
ademic year in September. This could explain the re-rise in tweets
conveying news and about online learning.

Our theory-based analysis was further employed to evaluate the
communication of multiple government entities in Twitter, through the
lenses of health behavior theoretic frameworks. Communication is
essential in connecting the public with policy decision makers for
collaboration and cooperative actions, which therefore enhances the
effectiveness of pandemic preparation, management, and recovery [32].
Our findings indicate that a substantial amount of Tweets, especially in
the “empowerment” category, were linked to constructs related to key
health behavior theories such as the Health Belief Model, the Social
Cognitive Theory, and the Theory of Planned Behavior. Such findings
could indicate efforts and techniques that were used to create a
persuasive language, even if following such specific frameworks was not
intentional.

Our findings demonstrate that Twitter can be a powerful communi-
cation platform to send messages to the public during a health crisis.
Such messages are of utmost importance to guide the public during
different stages of a pandemic [16,33]. While social media platforms,
especially Twitter, play an essential role in sending public health mes-
sages during pandemics, such as COVID-19, they also play a vital role in
secondary use of data for research and public communication
improvement. Understanding the Twitter communication strategies by
Saudi ministries is vital in understanding the breadth and depth of these
messages, which may potentially guide efforts in developing public
health communication frameworks, designed to fit a particular
community.

Our study has several limitations. First, our selection criteria only
included Saudi Ministries representing governmental entities. Other
entities, which played a role in the fight against the pandemic such as
the Saudi Data and Artificial Intelligence Authority and the National
Health Information Center were not represented in our study. Second,
we conducted a manual content analysis on a relatively small dataset.
Using text mining techniques, such as automatic topic modeling and
content analysis, would expand the dataset to include other disease
outbreaks and government entities. This would increase the generaliz-
ability of our findings. Third, we did not analyze reach and impact,
which could have measured the type of messages that drew a public
reaction. Fourth, we limited our analysis to tweets that contained text
only, which resulted in excluding multimedia tweets from our analysis,
even though Saudi ministries heavily used them. Analyzing multimedia
tweets could have potentially changed the prevalence of categories in
our dataset. Lastly, our study exclusively analyzed Arabic tweets, which
may not provide an overall view of governmental communication efforts
towards non-English expatriates, given that the cooperation of expatri-
ates living in Saudi Arabia played an important role in COVID-19 miti-
gation and control measures. Considering these limitations, our study
may not have reflected the entire communication efforts of the five
ministries included in our study, during COVID-19. Our research dataset
can serve as a corpus for future work related to training and evaluating
machine learning algorithms for automatic classification of public
health messages posted on Twitter. Evaluation of multimedia and En-
glish language tweets related to these 15 topic areas will be conducted to
further enhance the communication representation model, which can be
used to extract information from other social media platforms and
contribute to the development of social media communication frame-
works used during pandemics.

5. Conclusion

Analyzing the contents of text found in Twitter communication
messages demonstrated that collective communication efforts by
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government ministries during the COVID-19 pandemic were constructed
to ensure that the public was informed, supported, and empowered to
respond to the disease outbreak. Our analysis demonstrated the impor-
tance of governmental communication messages covering disease and
non-disease related topics. Our findings can help governments and
health organizations build their social media communication strategies
to effectively utilize relevant messages to enhance the public response to
pandemics. Our study also contributes to theory development in the
intersection between social media platforms, public health theories, and
public communication messages. Integrating behavioral theories in the
development of health risk communication should be taken seriously by
government communication specialists who manage social media ac-
counts, as these theories help underlining determinants of people’s be-
haviors. This integration is even more relevant during public health
crisis where comprehending the risk language, adherence to instructions
and effective response by the public is crucial.
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