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The Kingdom of Saudi Arabia (SA) is blessed with many
assets and holds the admiration of Muslims and non-
Muslims across the globe irrespective of their nationality.
This admiration also arises from the fact that both,
Makkah and Al Madinah, the two holy cities are located
here. Before the Kingdom recorded even a single case of
coronavirus disease 2019 (COVID-19), the leadership in
conjunction with Grand Mufti of SA, to ensure safety,
banned all worshippers from performing pilgrimage
at the holy city of Makkah and stopped all visits to Al
Madinah. This, undoubtedly, halted the advance of the
deadly pandemic [1,2]. However, the Kingdom of SA has
a unique geopolitical environment and immense cultural
diversity, and one-third of its population constitutes of
expatriates with strong national social ties, leading to
population demographic variance with a majority of the
population being young. Furthermore, the country also
has certain economic complexities as it is the world’s
energy supplier. Based on these factors, it was imperative
to take strong and early measures to limit the spread of
COVID-19 pandemic [3,4].

In Preparedness

The Government of SA has invested in its young
generation to be ready for any incidents that may be a
threat to its nation’s safety, security, health, education,
economy, or environment [4,5]. The Saudi government
in conjunction with its leadership and healthcare officials
established the outbreak, epidemics, and pandemics
(OEP) preparedness plan, which has been made a part of
the Saudi Central Board for Accreditation of Healthcare
Institutions, after the Middle East respiratory syndrome-
related coronavirus (MERS-COV) outbreak in 2012. The
Ministry of Health (MOH) and the related sectors have
invested resources and efforts to build expert teams that
are equipped to deal with emergency, disaster, and crisis
management [6,7]. A national disaster framework has
been built to address the top five risks, such as geopolitical
sensitivity or instability (for example, Hajj incidents and
Gulf War), OEP risk (malaria, TB, MERS-COV, Ebola
as risk, and others), industrial disasters (attack on Saudi
Aramco and industrial accidents), technomechanical
failure risks (IT cyber attacks), and environmental hazards
(for example, Jeddah flood) [8,9]. At the pandemic that
the world is dealing with at this point, the COVID-19 is an
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infectious disease caused by the severe acute respiratory
syndrome coronavirus 2. The disease was first identified
in December 2019 in Wuhan, China, after multiple
outbreak clusters were reported. On January, 2020 [10],
the World Health Organization (WHO) formulated the
Incident Management Support Team and Emergency
Committee under the International Health Regulations
(IHR 2005) and declared this as an epidemic and a Public
Health Emergency of International Concern. In February
2020, the WHO released the international community's
strategic preparedness and response plan to help protect
countries with weaker health systems and established the
research and innovation forum. Following that, in March
2020, the WHO announced the outbreak of COVID-19
a pandemic and directed all the countries to scale up the
response level [11].

In Response to COVID-19 Pandemic

The Custodian of The Two Holy Mosques, King Salman
announced a state of national emergency on March 19,
2020. The MOH has been assigned as the lead response
agency for the COVID-19 pandemic and has established
the National Incident Command System (NICS), and the
Minister of Health is to function as the National Incident
Commander (NIC). The National Emergency Control
Center (NEOC) and the National Health Command and
Control Center triggered full scale 13 Regions of Joint
Operation Centers with 15 emergency support functions
(ESFs) to function under the directions of the NICS
as per the National Emergency Framework to report
to the Royal Court to limit the spread of the infection
[12]. On April 7, 2020, the Saudi NIC announced
that the epidemiological studies expect the number
of potentially infected cases to range from 10,000 to
200,000 cases which is equivalent to 0.03%—0.6%of
the total population of SA, of which 4%—-11% may
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have to be admitted to the intensive care unit (ICU).
However, the existing ICU facility space and staff
constitute less than 5% of the whole healthcare sector,
and the resources are scarce. To address this limitation,
the Healthcare Research Committee called in the expert
team in critical care, disaster, and crisis management to
study the surge capability (staffing and stranded of care)
and capacity (space, supplies, services, and pharmacy)
of the hospitals. The team also developed a strategy to
address the needs and establish and execute an integrated
strategy to face the COVID-19 pandemic, ensuring that
it is person-centered and focuses on safety and security
[11,13,14].

Flattening the Curve Strategy

The government established a swarm strategy to address
the COVID-19 pandemic. King Salman addressed the
nation and stated “we rely on the resolve of our citizens and
residents, their determination, and sense of responsibility
to fight coronavirus,” We Are All Responsible [15,16].
This attempt stems from a strong and focused intent to
lessen the impact of COVID-19 in the Kingdom of SA
based on science and a realistic approach. Crushing the
curve is a hope of a dreamers; however, the aim at this

point is to flatten the curve to ensure that the healthcare
system is not overwhelmed, and the number of mortalities
is lowered. The concept of the swarm leadership strategy
has been known since 1981 in complex crisis leadership,
and it includes the following features: unity of mission,
generosity of spirit and action, stay in lanes, no ego—no
blame, and a foundation oftrust. The We Are All Responsible
strategy has all five key elements [17]. To execute the
We Are All Responsible “Saudi swarm strategy in the
face of COVID-19 pandemic,” a simultancously well-
coordinated response of mobilizing citizens, communities,
and cities in conjunction with the country higher authority
(Royal Court) to lower demands can be less than resources
and can have an endpoint result of mortality rate (MR)
less than 1% in 90 days (Figure 1) and lessen the economy
negative impact. In an initial situational awareness, a
sufficient data were collated from the WHO, Centers for
Disease Control (CDC), Chinese health officials, and
Italian health delegations, and a communication network
was built to identify the pathogen, the pathophysiology of
the virus, case definitions, epidemiological facts related
to how rapidly is it spreading, high-risk age groups, and
what are the vulnerabilities that could have an impact on
SA[10,18,19].
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Figure 1. Observed Saudi Arabia’s COVID -19 emergency management cycle, and the natural history of Outbreak, Epidemic,
Pandemic (OEP) exhibited on red dotted graph. On Response phase “We Are All Responsible” Swarm Intelligence Strategy
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Saudi COVID 19 March 2nd - May 10th, 2020
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Figure 2. SA COVID 19 density curve of total cases, recovered cases, and deaths for the period of March 2—May 10,
2020. The MR is 0.7%. For the period, SA COVID 19 curve is increasing with a rate of 19%.

We Are All Responsible—Citizens and Residents
Level (Cold Zone in Crisis Terminology)

The primary focus at this level is to prevent the spread
and transmission of COVID-19 with the assistance of
mass media that compels people to “Stay at Home — <l
4 <¢lls and by ensuring that the sufficient supplies of
sanitizers and masks are available. Staying at home,
avoiding crowded places, maintaining distance from
others, especially the high-risk elderly, washing hands
with soap and water often and for at least 20 seconds,
practicing good respiratory hygiene, and avoiding
touching the eyes, nose, or mouth with unwashed hands
are highly recommended. It is also recommended that
one should cover their mouth and nose with a tissue when
coughing or sneezing, and if a tissue is not available,
the inside of the elbow should be used. For pandemic
related panic management and to ensure security, the
social media, television channels, and traditional media
have been tapped. Furthermore, efforts were made to
ensure that basic survival elements and infrastructure
including availability of food supplies, water, sanitation,
and electricity and attempts have been made to ensure
that the cost of these stays stable. A 24-hour help line has
been established, and social media channels are being
monitored to address any shortage or complaints and firm
rules have been established for any violations [9,20].

We Are All Responsible—Community Level
(Warm Zone in Crisis Terminology)

Social distancing strategies aimed to reduce the contact of
infected persons with large groups are propagated at this
level. This is achieved by closing schools, sport centers,
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malls, and recreational centers and canceling educational
activities, large public gatherings, and mosques prayers.
This has been achieved by activating the ESFs of the
“Ministry of Education, Minster of Human resources,
and Ministry of Islamic Affairs, Dawah and Guidance.”
Social distancing guidelines also state that people should
maintain a distance of at least 6 feet (1.8 m) between
each other. By following social distancing guidelines and
adhering to the stay-at-home orders, many regions have
been able to maintain an effective transmission rate of R,
< 1.5, which indicates that the spread of the pandemic
is slow in these areas. A simple model needs on average
over to be kept at or below zero to avoid the exponential
growth as a key part of managing COVID-19 is trying
to decrease and delay the COVID-19 pandemic peak,
known as “flattening the curve.” This can be achieved by
slowing the spread of the infection so as to reduce the
pressure on health services, consequently allowing better
care and treatment for active cases. This also delays
additional cases until effective treatments or a vaccine
becomes available [21,22].

We Are All Responsible—Cities’ Level (Red Zone
in Crisis Terminology)

SA has four cities with more than a million people, 20
cities with between 100,000 and 1 million people, and
45 cities with 10,000-100,000 people. The largest city in
SA is Riyadh, with a large density of population. Saudi’s
COVID-19 National Incident Command implemented the
following strategies at this level [23]. First, curfew
strategy for 24 hours: this limited the spread of
COVID-19, and hence, the MR was maintained at 1% or
less. The span of day-to-day rate of duplication kept
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between 7 and 11 days. In addition, the 24-hour curfew
indirectly limited the number of patients admitted to the
hospital, and this prevented creating pressure on the
available healthcare resources. On March 30, 2020, the
confirmed cases in SA were over 22,000, a number of
people who have recovered are 3,163 (14%), and deaths
are 162 (1%). The number of people infected is over
19,000. The cases have been doubling every 9 days, and
the number of people in a critical condition is 125. A total
number of people tested are 200,000, whereas the number
of confirmed cases in the past 24 hours is more than 1351,
recovered is more than 210, and the number of deaths is
more than 5. Currently, there are 654 positive cases per
million [24-26]. Second, lock down of points of entry of
inter-cities and inner-cities: airports have been identified
as major points of entry for people infected with
COVID-19. As per the directive issued by the WHO, on
February 2020, airports’ screening measures were in place
for all flights originating from highly infected areas, along
with proper case identification, 14 days’ self-isolation
policy, flights’ diversions, self-reporting policy, traveler
education, and airline-related measures. The General
Authority of Civil Aviation has taken the proactive steps
to prevent the spread of COVID-19 in cooperation with
the MOH. These preventive and precautionary measures
in the aircrafts or inside the airport terminals include
training of flight crew to deal with suspected cases during
flights by using decontamination tools, conducting
isolation procedures, and submitting the necessary reports
to the MOH on the arrival of the aircraft. Furthermore,
thermal cameras have been installed to ensure the safety
of all passengers. Health practitioners and medical teams
have been made available. On March 14, 2020, the
government NICS suspended international flights in
response to the increase in the number of COVID-19
cases across the world [25]. Third, quarantine and
alternate care sites: the NICS implemented this strategic
plan with the understanding that the pandemic knows no
boarders in an attempt to filter all the potential cases that
could be coming from other countries. The government is
using hotels, schools, dormitories, field quarantine, and
tents for isolating asymptomatic cases. In addition,
primary care level hospitals and secondary care level
hospitals are being used as quarantine sites for potential
cases with mild symptoms. All quarantine sites have
independent single unit air conditioners for every room,
and primary medical care, nutritional food, COVID-19
testing, masks, sanitizers, educational material, and
psychosocial support are provided along with proper
security on site to ensure complete compliance. Patients
with mild or moderate symptoms, after a completion of 14
days of quarantine and two swab tests that give a negative
result, are released and declared as negative or recovered
cases. With this precautionary measure, the chances of
transmission to other family members is greatly reduced.
This process to quarantine is practical unless the pandemic
has spread widely in a particular city. To identify the fifth
group, which includes those who were previously
infected, have recovered, and are adequately immune, the
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process requires development, validation, and deployment
of antibody-based tests that are used for convalescent
plasma therapy in severe COVID-19 cases. This would be
a game changer in restarting parts of the economy quickly
and safely [24,25]. Fourth, healthcare: the MOH has
activated the OEP emergency response plan which is
based on the following four pillars: public health,
emergency medical services, hospital pandemics incident
command system, and activate hospitals’ emergency
management response plan for surge capacity and surge
capability planning [14]. The Saudi healthcare system
constitutes of a combination of government owned
hospitals and private sector hospitals with a total of 494
hospitals with a total bed capacity of 75,225, and
approximately 5% of these are critical care beds [27]. The
Pandemic Tier Triage System has been implemented to
ensure a wide safety net and security for all healthcare
workers and hospitals by early recognition of potential
cases. This includes the public self-triaging system, car
triage system, door triage system, and vital sign-based
triage system. The MOH made a media announcement to
communicate that all citizens and residents who meet any
of the following criteria: recent travel, contract of
COVID-19, healthcare workers in COVID risk area, and
positive case definitions with “respiratory, GI, and URI”
have to report to predefined screening centers for
COVID-19 or have to call the hotline “937” for notification
and directions [14,28]. Based on the triage system and the
“swabbing” screening methodology, the population has
been divided into asymptomatic home self-isolation
group, asymptomatic or mild symptomatic MOH
quarantined group, and symptomatic hospitalized group.
The NICS executed a surge capacity and secured across
13 regions of the kingdom, level 1 COVID-19 hospitals
that would be equipped with negative pressure rooms,
complete C and D personal protective equipment (PPE),
supplies, pharmaceuticals, ventilators, continuous renal
replacement therapy, and Extra Corporeal Membrane
Oxygenation (ECMO) and would also be linked with an
electronic dashboard to the NEOC [28-30]. The MOH
has assigned medical technical subspecialist team in
infectious diseases, personnel from disaster medicine,
researchers, and scientists to draft daily updated clinical
guidelines for COVID-19 case management which is to
be formulated on evidence-based medicine to ensure
proper standards of care for all admitted patients.
Furthermore, backup overflow level 2,3, and 4 COVID-19
hospitals have been designated to support any potential
surge in the number of patients and an increase in the
requirement of ICU beds. Field hospitals have been
established to test and to support the cities’ local health
directorates. The NIC ensures that unified accurate data
entry is maintained by linking the COVID-19 Centralized
Laboratory Center with the Public Health Solutions for
Diseases Surveillances and Management— Health
Electronic Surveillance Network (HESN) (p=~ (Figure 2)
[30]. All screened patients are being tracked, and follow-
up contact tracing information is being collated.
Healthcare workers through HESN and Saudi Center for
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Disease Prevention and Control (Weqaya— 4.6 5) [28-30]
are being monitored as well. It has been established that
everyone does not have to be tested although anyone who
falls into the category of high risk (recent travel, contact
with a positive COVID-19 case, healthcare workers, and
those who meet the positive case definition criteria) has to
be tested. Swabbing protocol has been clearly instated.
These measures are the key to success in the strategic plan
and were adopted based on the example set by South
Korea. Decisions related to managing the cases depend on
sound clinical evaluation, identifying high-risk patients,
and the results of diagnostic tests. Without proper
diagnostic tests, it would be impossible to trace the scope
of any clusters of infection. It is imperative to use creative
ways to mobilize the nation’s research laboratories to
assist with population screening and to refer persons who
screen positive for further evaluation. Currently,
polymerase chain reaction assays to detect viral RNA are
being employed through preapproved test sites in some
hospitals that are geographically away from other care
centers. People with the signs and symptoms of
COVID-19, those who are at high risk and have not tested
or initially test negative, those who have been exposed to
COVID-19, those who are not known to have been
exposed or infected, and those who have recovered from
infection and are adequately immune are considered to be
either carrier or recovered immune. We are utilizing Saudi
ingenuity to develop new treatments and initiatives that
are being taken to develop a vaccine and to provide a
greater variety and number of diagnostic tests and are
looking at using the power of information technology,
social media, artificial intelligence, and high-speed
computing to devise novel solutions. It is imperative that
everyone works toward reducing the risk of exposure and
supports their friends and neighbors in this critical time
[28].

We Are All Responsible—Country Level (Red
Zone in Crisis Terminology)

While taking into consideration SA as a country during
the COVID-19 pandemic, the government has focused on
two priorities. Priority A—compliance and monitoring
management of pandemics national incident response
plan: the country’s higher authority (Royal Court) has
been ensuring that all National Incident Management
agencies of COVID-19 follow the directives of the NICS
incident Commander (Minister of Health) under a unified
command system—command, control, coordinate,
and communicate—which is intended to align all the
government agencies and ESFs to one goal, which is to
fight and flatten the curve of the pandemic. To achieve
this, an hourly electronic dashboard has been established
for the high authority (Royal Court) to issue informed,
accurate, and transparent decisions. The government
identified the challenges of COVID-19, which include the
prolonged span of the pandemic (duration), the response
of multi agencies, and the complexity of its impact. The
NICS of MOH gives daily public briefings and holds
media meetings, and once a week, the NIC (Minister of
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Health) attempts to give an update to the nation and the
expected outcome based on transparent evidence. The
government is also taking security measures that include
managing rumor spreaders, religion mongers, curfew
violators, and opportunist suppliers. These people are
appropriately prosecuted to ensure the safety and security
of the nation. The government has been ensuring access
to supplies, including PPEs. The healthcare workers
are being treated as being the Saudi White Army or the
nation’s healthcare soldiers as they battle the pandemic.
The national stockpile distribution centers, “medical
and non-medical,” have deployed ventilators and other
equipment to hospitals that are in dire need of the same.
Despite the best efforts being made by everyone, the crisis
standards of care have been issued by islamic bioethicists
to ensure that ethically sound decisions are made
regarding the use of available equipment and supplies.
Financial support is being offered to the healthcare sector
through government monetary fund restructuring to meet
the demand of healthcare staffing, supplies, system,
structural design, and services. The Government of SA
and the Government of the People's Republic of China
signed a SR 995 million contract to provide 9 million
tests to diagnose COVID-19 in the Kingdom and also
equipment and supplies. Furthermore, 500 Chinese
specialists and technicians would be made available,
six regional laboratories would be established, and the
genetic map of a number of samples in the Kingdom and
the immunity map in the community would be analyzed,
covering 1 million samples. Alongside this, China would
assist in setting up a mobile laboratory with a capacity of
performing 10,000 tests per day, training Saudi cadres,
conducting daily tests and comprehensive field tests,
and ensuring the quality of service for 8 months. With
purchases from several other companies in the United
States of America, Switzerland, and South Korea, the
number of available tests is at 14.5 million, which covers
around 40% of the population of the Kingdom of SA[31].
Priority B—business continuity management (BCM)
during COVID-19: At the time, when the pandemic
was announced, the higher authority (Royal Court)
faced a very complex situation. Frist, it had to address
the internal issues including safety, security, maintain
vital services, pilgrimages, holy month of Ramadan, oil
industry, and other issues. Second, the external factors
such as international geopolitical active issues of Yemen
safety, G20 meeting, out of kingdom Saudi citizens, and
other matters that are beyond the scope of this paper
had to be considered. The point to be noted here is that
this health concern was a complex threat that had an
impact on various factors. Saudi government displayed
the ability to continue conducting business regardless
of the crisis, and other disruptions affect internal and
external business in much the same way even if it is not
happening [32].

The BCM risk assessment and impact analysis helped to
identify disruptive scenarios for businesses (governmental
and private) and to prioritize the order of different
business continuity plans (BCPs). Each BCP is a practical
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and simple step-by-step document issued to explain how
business should be continued during this time to initiate
recovery after the pandemic is over. The potential impact
analysis of a pandemic and the risk assessment is unique
to each Country Business Line—governmental or private.
The consequences of the business disruption due to a
disruptive scenario include a large portion of workforce
being absent due to illness having to temporarily shut
down one or more services due to the spread of disease
and the inability to travel or access buildings or assets
due to quarantine or interruption in the supply chain. To
address these scenarios, a Saudi research team of national,
international, and local government policy makers was
placed, and it executed BCPs based on the capability
of each sector and the workforce. The business impact
analysis also identifies key services and functions, and
this cannot be done without considering the workforce,
facilities, technology, suppliers, the minimum number of
staff needed to stay open, the industries or other services
that the business is dependent on, and the processes
that are imperative to ensure that essential supplies are
available. It also takes into consideration the impact that
would be seen over several days, weeks, or even longer
that would include lost or delayed workflow, increased
expenses, regulatory fines, dissatisfaction, and damage
of reputation. The mitigation strategies to address these
impacts have led BCPs to propagate the outsourcing of
workforce, expand capability with redundant staffing,
or transfer work to other facilities if the employees are
absent. This is done by considering the potential impact
of the crisis and how long the impact can last for and
when is it expected to reach its full destructive potential
[33,34].

Business processes are classified into office-based jobs
(non-mobile) and field-based jobs (mobile). On the
basis of technology, they are classified as those based
on teleconferencing, electronic applications, web-based
solutions, e-commerce, digital and electronic banking,
telemedicine, telehealth, and other. The use of technology
has assisted in limiting the spread of the pandemic and
ensured that businesses could continue without the need
of commuting and travel during the pandemic. Field-
based jobs were further segregated into high-impact
services (for example, healthcare, law enforcement,
military sectors, electricity, sanitation, water supplies,
water treatment, energy, communication, and supply
chain services) and low-impact services (recreation,
sport, media, locked services, trading services, marketing
services, restaurants, shops, and so on). For high-impact
services, the daily working hours have been extended
and the duty periods have been shortened, and also,
the steps have been taken in terms of staffing model
modification, policy modifications, emergency contract
populated for public allowing infected employees to
return to work, and ensuring that everyone follows
proper hygiene protocols. In addition, the government is
insuring that reliable tested vendors and contractors are
available including contact information, and alternate
locations are in place for mobility [33,35]. As a part of
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BCM, the country recovery team has been monitoring
the status of the pandemic as reported by the WHO,
and official sources such as the CDC to ensure that
the disrupted business can start functioning within a
healthy environment at the earliest. The higher authority
of the country (Royal Court) has acted quickly in a
proactive rather than a reactive manner by providing free
healthcare to all, covering 60% of private sector salaries,
and expanding digital services. Furthermore, treatment
is being offered to the millions of foreigners living in
the country, and the public support has been mobilized.
SA is also donating $500 million to the WHO to support
all the countries to fight COVID-19 and combat the
spread of the disease [36]. Saudi government has
tapped the resources and research centers of the country
and is offering grants for new treatments, virus gene
sequencing, vaccine trials, providing diagnostic tests,
using information technology, social media, artificial
intelligence, and high-speed computing to devise novel
solutions. The government guided by science is also
attempting to revive the businesses of all kinds, using
technology and service modification [37]. By protecting
small businesses and releasing constraints on credit, the
government has positioned the economy to normalize
and become functional at the earliest possible once the
pandemic has been dealt with [36].

We Are All Responsible “Swarm Strategy in the
Face of Pandemic Crisis” Outcomes

Acomparative data analysis from March 2 to May 10,2020
regarding the COVID-19 statistics of SA and the world
statistics (WS), is as follows. Pandemic epidemiological
indictors: SA Index Case Qatif March 2 (WS is Wuhan
December 1, 2019). SA observed lag period is 92 days
(WS: 20 days), SA demography of reported cases is 22%
Saudis, 78% non-Saudis, 13% females, 87% males, 4%
children, 3% more than 60 years old, and 93% less than
60 years old. The reported SA fatality rate is 0.6% (WS:
7%), SA deaths double in 16.93 days ( WS: 2.2 days),
SA recovery ratio is 26% (WS: 34%), SA containment
rate is 26% (WS: 41%), span of duplication is 12 days (
WS: 24 days), SA rate of duplication RO is less than 1%
(WS: 2%), SA total critical cases admitted to the ICU is
approximately 0.5%, SA ICU average length of stay is
20 days (WS: 6-11 days), and the rate of daily reported
tests is 8% of total tests done. As of May 10, 2020, the SA
COVID-19 curve is increasing at a rate of 19%, whereas
the world curve of pandemic is flattening at a rate of 5%.
The SA healthcare surge is 200%, utilization estimated is
less than 5%, and surge available capacity is 98%. The
estimated pandemic paradigm shift “Second Wave” is
expected to be in September 2020 [29,38-41].

Conclusion

It can be seen that this pandemic is causing a worldwide
crisis that may happen once or twice every hundred
years, and this is considered as a turning point for the
whole world and healthcare in particular [42]. The Saudi
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National Incident Management Model of COVID-19
top-down and bottom-up integration can be seen as a
style of rational, teaching, and a unique style of meta
leadership. Based on the observation of the COVID-19
complexity and the Saudi prototype, “We are All
Responsible,” stem from Saudi’s inert culture and the
actions of the “individual” citizen that “no one is in
control yet decisions are made for the benefit of the
whole nation including active social distancing, wearing
masks, using hand sanitizers, stand for each other, and
trust the leadership.” Communities and cities shadow
social signals and simple rubrics to coordinate complex
activities by staying at home, stop all social gatherings,
change faith practices, and limit families visiting
behavior to limit the pandemic. The higher country
authority (Royal Court) ensures that the directions are
followed and monitored as any desecration of the rules
may lead to the collapse of beneficial swarming against
COVID 19 pandemic—We are All Responsible.
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