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Introduction: The novel coronavirus (COVID-19) is caused by severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), a single-chain ribonucleic acid (RNA) virus. As of 
March 25, 2021, the total number of positive cases and fatalities in the Kingdom of Saudi 
Arabia (KSA) had reached 386,300 and 6624, respectively, with a case fatality rate of 1.71%. 
The KSA was among the leading nations to heed the advice of WHO officials and put strict 
precautionary and preventive measures in place to curb the early spread of COVID-19 before 
it was declared a global pandemic.
Methodology: This was an uncontrolled before–after study following a mixed-method 
approach for data collection. National and regional data were extracted from the Health 
Electronic Surveillance Network (HESN), a centralized public health collection system for 
quantitative and statistical data. Quantitative and qualitative methods have been utilized in 
studying data derived from tech media.
Results: The Saudi authorities utilized different technological tools to aid in managing and 
combating the COVID-19 pandemic. In the case of Al Madinah Al Mounawarah, after the 
implementation of several technologies, the most important being Tawakkalna, the number of 
active daily cases decreased by 61%.
Conclusion: The use of the Tawakkalna application was proven to be a successful method 
in fighting the COVID-19 pandemic in the KSA. This vital and essential experience warrants 
the use of different digital technology that offers a personalized profile displaying the 
person’s status (affected, vaccinated, or no history of infection). This application played 
and will continue to play a crucial and effective role in pandemic containment in Saudi 
Arabia.
Keywords: digital technology, risk management, Saudi Arabia, applications

Introduction
The novel coronavirus (COVID-19) caused by the severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) a single-chain ribonucleic acid (RNA) virus.1 

Established evidence on the transmission of RNA viruses demonstrates person-to- 
person transmission through respiratory droplets, both airborne and on fomites. 
Common symptoms associated with COVID-19 are pyrexia, dyspnea, and dry 
cough.2,3 The global spread of COVID-19 recorded a total of 117,455,738 positive 
cases and 2,605,472 fatalities, with a global case fatality rate (CFR) of 2.21% as of 
March 25, 2021. Data gathered to date confirmed that COVID-19 has 2.5 times the 
transmission rate of the influenza virus.4–6 This discovery further supported the global 
consensus for mask use and physical distancing as valid protective measures.7 The 
rapid viral spread of the virus and the state of lockdown contributed to the bleak 
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economic outlook and dire need for increased healthcare 
capacities in the countries most affected by the virus.8 As 
of March 8, 2021, the total number of positive cases and 
fatalities in the Kingdom of Saudi Arabia (KSA) had reached 
386,300 and 6624, respectively, with a CFR of 1.71%. The 
KSA was among the first nations to apply the precautionary 
and preventive measures advised by WHO officials to curb 
the early spread of COVID-19 before it was declared a global 
pandemic.9 Furthermore, the KSA utilized its position and 
influence to collaborate with stakeholders and neighboring 
nations in adopting similar measures, placing emphasis on 
unity in the global fight against the pandemic. This unified 
front was showcased in 2020, when the KSA took the lead in 
planning and hosting the G20 summit—making one of the 
main topics of discussion the ways in which the pandemic 
can be fought on a regional and global scale. On a local level, 
one of the key initiatives included linking all major local 
institutions by creating a high-level committee consisting of 
national leaders, restricting local and international travel, 
quarantining returning travelers from highly impacted 
countries,10 raising healthcare capacity and allotting facilities 
for COVID-19 treatment, banning mass gatherings, enfor-
cing national lockdowns, and promoting campaigns aimed at 
raising public awareness and educating the public on non-
pharmaceutical interventions like mask wearing in public 
places, social distancing, and frequent use of hand 
sanitizers.11 In line with a WHO-published manual entitled 

“Operational Planning Guidelines to Support Country 
Preparedness and Response,” which detailed the best prac-
tices in fighting the pandemic—the Kingdom established and 
enforced the national eight pillars of response, as shown in 
Figure 1. The use of digital technology in the eight pillars of 
response is vital for the function and success of each respec-
tive area of preparedness and response.13–15 These technolo-
gies have been adapted worldwide to perform multiple tasks 
related to the pandemic, including prevention and such sur-
veillance as contact tracing.12 Moreover, these different tech-
nologies had several benefits, including 35 separate 
beneficial effects that improved patients’ outcomes and 
decreased the impact of the outbreak.13 To measure the 
success of IT use in the KSA, we analyzed the experiences 
of other nations that followed a similar strategy. The results 
were used as an external benchmark for those of the KSA.

In this study, an attempt was made to explore how the 
KSA fully utilized advanced digital technology during the 
pandemic, especially its use of the Tawakkalna application, 
an epidemiological tool evaluating contact tracing, infection 
control and prevention, and public health management of 
COVID-19 cases during the phase of containing the increase 
of new cases in Al Madinah Al Mounawarah.

Commonly simplified as Madinah or Medina, Al 
Madinah Al Mounawarah is one of the three holiest cities 
in the religion of Islam and the capital of the Madinah 
Province of Saudi Arabia.

Figure 1 The eight pillars of response “COVID-19 Strategic Preparedness & Response Plan”.
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This study will also showcase how the KSA fully 
embraced technological advancement by fully digitizing 
several measures for maximum accuracy and capacity. 
Furthermore, we will examine the efficiency of these 
methods and whether they played a role in making the 
management of COVID-19 more efficient, systematic, and 
structured. Sharing the challenges faced and the overall 
results may help other countries take advantage of the 
KSA’s experience in utilizing this technology.

Methodology
This is an uncontrolled before-after study following 
a mixed-method approach for data collection. National 
and regional data were extracted from the Health 
Electronic Surveillance Network (HESN), a centralized 
public health data collection system part of the Ministry 
of Health (MoH) and openly accessible to relevant depart-
ments. Qualitative data were collected through a broad 
approach of assessing official reports and summaries 
released by governmental bodies in both Arabic and 
English language’s, careful examination of committee 
meeting reports and consensus recommendations, and 
a comprehensive literature analysis. Quantitative and qua-
litative methods have been utilized in studying data 
derived from tech media. We further analyzed the effects 
of the use of those tech media, such as web platforms and 
cellphone applications, in decreasing the spread of 
recorded infections in KSA. One of the main IT programs 
used by the KSA was the Tawakkalna application. Its 
recorded use in high-risk regions from the period of 
September 2020 to December 2020 was closely examined 
-for all active cases- along with the epidemiological 
changes before and after its launch. This paper is part of 
a broader project aimed to detail KSA’s COVID-19 experi-
ence in regard to preventive measures and guidelines to 
combat the spread which has been previously approved by 
the Saudi Ministry of Health Central Institutional Board.

Results
Upon detecting the first COVID-19 case in March 2020, 
the KSA chose to follow a precautionary approach in 
facing the initial stage of the epidemic by taking into 
consideration the full implementation of all global public 
health recommendations for containment and mitigation 
strategies. The large-scale application of various interven-
tion measures was achieved by developing nine applica-
tions and leveraging eight other digital technologies with 
the aim of establishing a sustainable and effective method 

for reducing the risk of transmission and reaching optimal 
intervention and prevention strategies, some of these appli-
cations were developed and others were leveraged, as 
shown in Table 1.

Risk Communication
Twitter and Other Social Media Platforms
Twitter, the most widely used social media network, fol-
lowed by WhatsApp and other social media platforms used 
by the public,14 was utilized by government officials and 
concerned institutions to reach the populace by broadcast-
ing daily updates on confirmed cases, fatalities, and recov-
eries. Social media were also used to spread health 
awareness, educational messages, and visual infographics 
to keep the public informed on current precautionary mea-
sures and encourage individuals to follow government 
instructions.15

Call 937
Since the first COVID-19 case was detected on 
March 3, the MoH allocated a national toll free number 
available 24 hours a day to answer any inquiries regard-
ing the disease and provide consistent instructions on 
how to address their concerns or gain an understanding 
of various preventative measures put in place by the 
government for the disease.16

Table 1 The Various Digital Technology Used During COVID-19 
Pandemic Response in KSA

Name of Digital Technology Developed Leveraged

Tahoub √

Anat √

Tawakkalna √
Wasfaty √

Asefni √

Mawid √
Ihalati √

Tabaud √
Sehaty √

HESN √

Takasi √
HEWS √

Eatmarna √

Eshara √
Web Platforms (https://covid19aware 

ness.sa/en/home-page)

√

Twitter and other Social Media 
Platforms

√

Telecommunication &Telehealth √
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Web Platforms (https://covid19awareness.sa/en/ 
home-Page)
The MoH created a web platform as a centralized location 
to dispense all COVID-19 information, announce the latest 
health measures taken by the government, showcase ways 
for people to protect themselves from infection, and guide 
those with suspected infections on the proper steps to take 
in addressing their concerns.

Development of Public Mobile 
Applications
Tetamman
This application was intended to provide updates and 
follow-ups for patients seeking medical attention beyond 
health facilities, such as low-risk isolated patients. Users 
may also initiate the first step by reporting their symptoms 
to seek appropriate interventions. It additionally incorpo-
rates well-being checks, provides detailed medical instruc-
tions, and operates as a national testing platform for the 
public to book COVID-19 tests and view the results.17

Eshara
Eshara is an application mainly used by special-needs 
patients as a tool for communicating with medical staff 
in health facilities. Hearing-impaired and mute patients 
may seek assistance from this application by directly 
being connected to sign language experts who can profes-
sionally relay their concerns to healthcare workers in an 
efficient, accurate, and orderly manner.18

Eatmarna
This application was created by the Ministry of Hajj & Umrah 
to facilitate, track, and approve permits to visit the Two Holy 
Mosques for religious purposes. This enables officials to limit 
the number of visitors, consult with public health authorities 
on appropriate and safe capacity levels, and fully educate 
those approved on protection and precautionary measures.19

Surveillance
Health Early Warning System (HEWS)
HEWS is based on syndromic and event-based surveillance, 
which rapidly detects health threats, monitors ongoing health 
events (situational awareness), and tracks public health risks 
to ensure the health and well-being of the population. The 
platform plays an essential role in monitoring and mitigating 
risks and avoidable morbidity and mortality. It operates by 
integrating multiple data sources into a single platform for 
maximum efficiency and accuracy.20

Contact Tracing
Takasi
Takasi (“Track”) is a centralized tool used by concerned 
healthcare professionals to register COVID-19 data in 
a consolidated database for testing, public health surveil-
lance, and case investigation and contact tracing. It allows 
data extraction and visualization of cases.21

Health Electronic Surveillance Network (HESN)
HESN is an integrated public health information system 
and acts as a one-stop platform that encompasses all 
aspects of public health, enabling public health profes-
sionals to better detect, respond, prevent, and control dis-
eases and injuries in addition to monitoring the 
population’s health status, thus empowering decision- 
makers to lead and manage more effectively by providing 
timely, useful, high-quality data.22

Quarantine and Self-Isolation
Tabaud
This app uses anonymous spatial identification of proxi-
mity using low-power Bluetooth technology and three 
main services for users. It notifies people if they have 
had contact with a confirmed COVID-19 case, assists 
them in sending their health forms to the MoH for follow 
up and update, and enables those confirmed COVID-19 
cases to voluntarily share their test results with people 
with whom they had contact during the past 14 days.23

Clinical Management
Ihalati Program
The aim of this app is to raise efficiency and increase the 
capacity of medical transfers by limiting the number of 
steps, decreasing needed staff, and eliminating all paper 
transfers by incorporating a fully digital centralized sys-
tem. This system optimizes the experience for both 
patients and healthcare workers and increases the quality 
of the healthcare provided.16

Mawid
The Mawid application is a central appointment system 
used by patients to manage their appointments and refer-
rals to primary healthcare centers.24

Remote Public Healthcare with Telemedicine Service
Remote telemedicine is an initiative that was launched by 
both private and public healthcare institutions and 
endorsed by the MoH to eliminate unnecessary physical 
visits, making it safer for patients and health practitioners 
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to provide medical advice with little to no risk. Remote 
telemedicine further operates as a safe, interactive, inclu-
sive system for those with disabilities and special needs.25

Asefni
Asefni (“Save me!”) is an application created by the Saudi 
Red Crescent Authority (SRCA) for emergency services. 
The ease of submission and accurate GPS tracking enables 
emergency service personnel to reach concerned indivi-
duals instantly and efficiently with minimal downtime. 
Alternative user for people with special needs is also 
available through voice-over text messaging.26

Wasfaty
Available in both smartphone applications and web plat-
forms, Wasfaty (“My Prescription”) operates as a medium 
between healthcare centers, patients, and pharmacies by 
automating pharmaceutical prescriptions through its plat-
form and directing patients to the nearest pharmacy with 
available stock.27

Anat
Used in conjunction with other MoH applications, Anat 
(https://anat.sa/) is a platform used by healthcare providers 
to issue e-prescriptions, register health practitioners, con-
nect practitioners to available continuing education 
courses and health events in line with their specialty, and 
facilitate telemedicine through e-consultations.

Sehaty
Sehaty (“My Health”) is a one-stop service equipped for 
smartphone and web platform use. Through this service, 
patients may access all their health information and view 
their health profile. Users may also book appointments for 
COVID-19 tests and vaccinations; view and be notified of 
their test results, medication list, immunizations, and 
appointments; and be issued reports by healthcare 
providers.28

Tahoub
This program is connected to the Command and Control 
Center of the MoH to track the epidemiological situation 
and face public health threats. The program also heads the 
national surveillance system based on national and global 
standards.29

Tawakkalna
Tawakkalna is one of the main applications used to detect, 
trace, and avoid risks of infection. Users have personalized 
profiles Users have personalized health profiles detailing the 

health status and history of people they encounter through 
direct and in person contact. This information includes cur-
rent and past infection status as shown in Figure 2 which 
displays a dummy account for descriptive purposes. This 
feature is achieved by taking an active stance on early 
warning and detection and cautioning individuals from ven-
turing into high-risk areas where a high number of infections 
have been recorded and warning users to get tested if they 

Figure 2 Tawakkalna application’s home page.
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come into contact with at-risk individuals. Additionally, the 
application offers extensive crowd control services and is 
integrated with MoH test scheduling, which can be viewed 
on the user’s health profile, showing whether the user is 
negative, positive, or awaiting results. This is further linked 
to the national vaccination registry and used to generate 
reports. Tawakkalna was also used during national and 
regional lockdowns for individuals to request electronic 
movement permits in cases of emergency. Ultimately, the 
apps were developed to perform a more advanced range of 
services, including Umrah Hajj and gatherings permits, 
deeds previews, Ministry of Justice appointment health pass-
ports, and medical conditions cards.30

Al Madinah Al Mounawarah as a Case 
Study on the Effectiveness of the Full 
Implementation of Digital Technology
The outbreak trends in Al Madinah Al Mounawarah 
were analyzed, and the epidemiological situation was 
examined by extracting a dataset for patients from 
HESN and highlighting demographic characteristics 
and epidemiological trends before technological tools, 
especially Tawakkalna, were implemented. The parallel 
change in the epidemiological situation in Al Madinah 
Al Mounawarah is featured in Figure 3. The daily diag-
nosed cases before implementation are shown in 
Figure 4. The cases after implementation are shown in 
Figure 5.

Demographics
As shown in Table 2, among the 10,129 positive 
COVID-19 cases, half (50%) were young and ranged 
from 21 to 40 years old. Over half of the cases (57%) 
were males. The majority of the cases were Saudis 
(71%), most of the cases were employed (63%), and 
the most represented source of infection was within 
households (45%), mainly from first-degree family 
members (37%).

Intervention
As a result of the increasing number of reported cases in 
Al Madinah Al Mounawarah and the subsequent chal-
lenge the healthcare sector had to face in managing 
hospital bed surge capacity, the MoH took several firm 
steps to curb the spread of the outbreak. Following an 
extensive situation analysis and review of epidemiologi-
cal factors, causes, and sources of infections, all neces-
sary strategic measures were implemented. The use of 
technology contributed to the Kingdom’s response, as 
explained here.

The three principal applications, Tawakkalna, 
Tabaud, and Takasi, were connected together, 
Tawakkalna was made the main platform, which com-
prehensively incorporated all precautionary and preven-
tive measures. Furthermore, all governmental, 
commercial, and hospitality venues—and places of wor-
ship, especially the Prophet Mohammed (PBUH) 
Mosque—were obligated by law to forbid within their 
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Figure 3 Parallel Change in the Epidemiological Situation of Al Madinah Al Mounawarah; four months within an eight-month period (1st of July - 30th of February 2021).
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premises pedestrians not using Tawakkalna, which fol-
lows robust contact tracing and tracks the health status 
of individuals. This limited the transmission of the virus 
in public areas.

Extensive health awareness campaigns were launched 
on all platforms, ranging from major social media sites to 
cellular communication through text messaging and offi-
cial emergency numbers (937). Community leaders were 

Figure 4 Epidemiological Situation of Al Madinah Al Mounawarah (1st of July – 31 of October 2020).

Figure 5 Epidemiological Situation of Al Madinah Al Mounawarah (1st of November 2020–27th of February 2021).
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also involved through careful coordination to better reach 
targeted demographics in Al Madinah Al Munawwarah.

All mitigation measures were extensively implemen-
ted, and containment strategies were followed, as elabo-
rated above.

Epidemiological Situation After 
Implementation of Mitigation and 
Containment Strategies Measures
On November 1, 2020, all mitigation measures and con-
tainment strategies were implemented widely and exten-
sively. Table 3 shows the various digital platforms used 
during the implementation within each pillar of the 
response, such as Tawakkalna. The epidemic curve 
(Figure 4) depicts a notable decrease in the number of 
cases in Al Madinah Al Mounawarah after implementa-
tion, with the percentage of decline reaching 61%, from 
1900 in November to 70 in March (Figure 6). The strategy 
remains operational as of the date of publication of this 
paper and has been adopted nationwide so that a second 
COVID-19 wave, an apparent pattern in other countries, 
can be anticipated.

Discussion
The KSA was able to successfully contain the outbreak 
and prevent a second COVID-19 wave by effectively 

curbing the rising number of infections in real time using 
technological means by directly integrating digital tools in 
mitigation measures and containment methods. The 
Kingdom’s overall strategy was to be comprehensive and 
precautionary by taking a proactive stance in facing this 
pandemic and applying all global recommendations to 
mitigate risk. This stance was further strengthened by the 
utilization of and investment in an existing strong digital 
infrastructure, which made it a powerful enabler for every 
mitigation and containment step.

Similar results were found in other countries according 
to a paper published in lancet digital health that listed the 
countries according to the use of the five pillars: tracking, 
screening for infection, contact tracing, quarantine and 
self-isolation, clinical management, china Singapore 
Taiwan Germany Sweden Australia USA and other coun-
tries Have used IT in its implementation of containment 
strategies, regardless of its possible breach on private 
information. This paper concluded that The use of digital 
technology in the operation and application of public 
health measures is one of several steps taken by countries 
that avoided a second wave and lowered their mortality 
rates.31

Another review titled Digital technology use during 
COVID-19 pandemic: A rapid review concluded that 
along with other benefits of digital technology used during 
this pandemic, these technologies has significantly offered 
protection and support for public health.13

Due to the Kingdom’s highly regarded digital infra-
structure—which was adopted by and assimilated into the 
healthcare sector, rendering the use of past traditional 
processes impractical—the swift application of innovative 
and advanced technology in fighting the pandemic was in 
line with the country’s vision and modern standards of 
healthcare. The mass digitization of foundational health 
services aligned with the basic principles of healthcare 
information technology, which encompassed a broad 
range of tools—extending from everyday services to large- 
scale digitization of health records. Furthermore, in the 
area of infection screening, artificial intelligence (AI), 
thermal cameras, and various smartphone applications 
were utilized in China, Taiwan, Singapore, and Iceland. 
Although the effectiveness of such measures is inconclu-
sive, they failed to detect asymptomatic individuals. 
Moreover, the study found that Germany, Singapore, and 
South Korea used digital bracelets and GPS tracking 
through digital devices in the area of contact tracing. 
Notwithstanding the possible breach of privacy, this 

Table 2 Epidemiological Features of COVID-19 Cases in Al 
Madinah Al Mounawarah

Age Years Number Percentage

0–10 608 6%
11–20 1823 18%
21–30 2634 26%

31–40 2431 24%

41–50 1418 14%
51–60 810 8%

61+ 405 4%

Gender Male 5774 57%
Female 4355 43%

Nationality Saudi 7192 71%
Non-Saudi 2937 29%

Occupation Employee 6381 63%
Non-employee 3748 37%

Source of infection Family 1st degree 3748 37%
Family 2nd degree 608 6%

Workplace 1215 12%

Household 4558 45%
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method may prove to be beneficial in tracking and inves-
tigating infected persons and preventing further spread 
through unknown contact by actively warning healthy 
individuals and enabling the quarantining of positive indi-
viduals. China, Australia, Iceland, and South Korea used 
similar methods in the area of quarantine and self-isolation 
as well. Lastly, in the area of clinical management, China, 
Australia, Canada, Ireland, and the USA utilized various 
digital tools, including AI, for medical diagnosis, teleme-
dicine, and machine learning. These tools enabled follow-
ing development of patients’ health status and predict 
future trends in the epidemic curve.32–34

In this paper, we have showcased the KSA’s experience 
with the use of digital technology during the COVID-19 
pandemic. This experience proved that the KSA was one of 
the first countries to fully integrate technology during every 
stage of the pandemic and incorporate digital tools in all 
mitigation measures and containment policies. This full- 
scale incorporation was further shown to be comprehensively 
integrated with the national eight pillars of response as repre-
sented in Table 3, making the function vital to the pillars’ 
implementation. Additionally, the effective use of technology 
was apparent in Al Madinah Al Mounawarah’s experience in 
curbing its rising number of cases. This was further displayed 
in the epidemiological progress over time, where a notable 
decrease in cases was recorded after the implementation of 
the digital tool Tawakkalna, which was connected to all 
digital health platforms. Tawakkalna played a major role in 
decreasing the number of new active daily cases after its 
launch in Al Madinah Al Munawwarah, beginning in 
November 2020. The spread was limited due to users being 
able to view their risk profile and their exposure to possibly 
positive individuals and avoid areas with a high number of 
reported cases. Civilians were further prohibited from visit-
ing mass gathering areas such as shopping centers, govern-
mental offices, and mosques without the use of Tawakkalna.

Conclusion and Recommendations
The use of the Tawakkalna application was proven to be 
a successful method in fighting the COVID-19 pandemic in 
the KSA. This vital and essential experience warrants 
a long-term comprehensive quantitative analysis to measure 
and document its impact on today’s events and leverage it in 
drawing best practices alongside lessons learned from other 
countries’ experiences. The documented success in Al 
Madinah Al Mounawarah of infected persons being actively 
tracked, their contact with healthy individuals minimized, 
and their attendance at gatherings prevented was merely Ta
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a step along the way to the implementation of the MoH’s 
grand strategy. The use of different digital technology— 
which offers a personalized profile displaying /the person’s 
status (affected, vaccinated, no history of infection)—was 
and continues to play a crucial and effective role in pan-
demic containment in Saudi Arabia. This study, however, 
represents a unique experience: One application in only one 
city. Larger and more comprehensive studies are needed to 
assess the effect of all the different applications on all cities 
with a longer study period.
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