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ABSTRACT

 dA²½«Ë ¨5B#UÐ ÊU¼ËË WM¹b' w( 19 ≠b−²+*« U½Ë—u, ”ËdO( ÷d' wAHð √bÐ
 W¹UN½  w(  ÆW¹œuF+#«  WOÐdF#«  WJKL*«  p#– w(  U0  ¨r#UF#«  ¡U×½√  lOLł  w(  WŽd+Ð
 q¦1  ÷d*«  wAHð  Ê√  ©WHO®  WO*UF#«  W×B#«  WLEM'  XMKŽ√  ¨Â2020  d¹UM¹
 WLEM'  XMKŽ√  ¨Â2020  d¹«d³(  w(  ÆU ÎO#Ëœ  U ÎIK4  dO¦ð  W'UŽ  WO×5  ∆—«uÞ  W#UŠ
 u¹U' W¹UN½ s' « Î—U³²Ž« Æ19≠b−²+*« U½Ë—u, ”ËdO( ÷d* rÝ« sŽ WO*UF#« W×B#«
 WJKL*« w( 441Ë 357714 ÷d*« «c¼ V³+Ð w*UF#«  UO(u#« ‰bF' mKÐ ¨Â2020
  U½Ë—u,  ”ËdO(  ÷d'  sŽ  W'UŽ  W;  W4—u#«  Ác¼  ÂbIð  ÆU¼bŠË  W¹œuF+#«  WOÐdF#«
 w( W¹œuF+#« WOÐdF#« WJKL*« UNðbL²Ž« w²#« W'UF#« W×B#« dOÐ«bðË 19 ≠b−²+*«

Æ÷d*« «c¼ ‚UOÝ

Coronavirus disease 2019 (COVID-19) which was 
initially reported in the Chinese city of Wuhan has now 
spread unprecedented all over the world, including the 
Kingdom of Saudi Arabia (KSA). The World Health 
Organization declared this outbreak as a public health 
emergency of international concern during late January 
2020 while the announcement of this viral infectious 
condition was made as COVID-19 disease during 
February 2020. As of late May 2020, the global death 
rate due to COVID-19 was 357,714 and 441 in KSA 
alone. This review provides an overview of COVID-19 
and the public health measures adopted by KSA in the 
context of COVID-19.

Keywords: Coronavirus disease (COVID-19), severe 
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), public health perspective, pandemic
 

Saudi Med J 2020; Vol. 41 (12): 1285-1291
doi: 10.15537/smj.2020.12.25459

From the Department of Public Health, College of Public Health, 
Imam Abdulrahman Bin Faisal University, Dammam, Kingdom of 
Saudi Arabia.

Address correspondence and reprint request to: Dr. Sultan T. Al-Otaibi, 
Associate Professor, Department of Public Health, College of Public 
Health, Imam Abdulrahman Bin Faisal University. Dammam, 
Kingdom of Saudi Arabia. E-mail: salotaibi@iau.edu.sa
ORCID ID: https://orcid.org/0000-0001-8234-7187

    Saudi Med J 2020; Vol. 41 (12)OPEN ACCESS

Review Article

Coronavirus disease-2019 (COVID-19) is caused by 
a novel coronavirus known as Severe Respiratory 

Syndrome Coronavirus 2 (SARS-CoV-2), mainly 
resulting in respiratory symptoms that affect humans 
and animals. Coronavirus disease outbreak first began 
in Foshan, Guangdong, China in November 2002. 
In 2013, the Middle East Respiratory Syndrome 
Coronavirus (MERS-CoV) outbreak was reported in the 
middle east region, with similar clinical manifestations 
of SARS.1-4 In December 2019, COVID-19 was first 
reported in the Chinese City of Wuhan, and has now 
become a pandemic with great public health concern.5,6

On December 31, 1999, clusters of pneumonia 
cases with unknown etiological agent were reported by 
the health authority of Wuhan, China.7 Forty-one cases 
of a mysterious disease and one death were reported on 
January 11, 2020. The Chinese authorities reported to 
the World Health Organization (WHO) a novel CoV 
was identified in a hospitalized person with pneumonia 
in Wuhan.8

Virus and pathogenesis. Coronavirus disease-
2019 is caused by SARS-CoV-2. This is an enveloped 
ribonucleic acid virus and a member of the family 
Coronaviridae and Order Nidovirales.9 As identified in 
China, SARS-CoV-2 is zoonotic in origin and most 
likely related to bat coronavirus (possible original host).8 
Severe Respiratory Syndrome-COV-2 is genetically 
different from SARS-CoV and MERS-CoV.10

The pathophysiology of COVID-19 is not well 
understood.11 It was postulated that this virus binds 
to the cells of epithelial layer in the upper respiratory 
track and replicate. Angiotensin-converting enzyme 2 
(ACE2) is the principal receptor for SARS-CoV2. In 
this stage, the virus could be detected in nasal swabs 
while the patient is asymptomatic. In few days, the virus 
migrates to the lower respiratory tract triggering innate 
immune response with clinical manifestations and the 
virus can be identified by nasal swab or sputum as well 
as the early markers of the immune system.12-15 Usually, 
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most of these cases are mild, but approximately 20% 
become severe and develop pulmonary infiltrates where 
the virus infects alveolar type 2 cells, which eventually 
undergo apoptosis and die releasing toxins that get 
exchanged in the lungs. Recovery depends on the host 
immune response; hence, elderly individuals are at a 
higher risk due to diminished immune response and the 
ability to repair damaged epithelium.16

Epidemiology. RO is a mathematical expression 
that shows how contagious an infectious disease is. It 
is also termed as the reproduction number indicating 
the average number of people who may contract a 
contagious disease from one person with the disease. 
This RO concept is particularly applicable to a 
population who were previously free of infection and 
have not been vaccinated.17

According to a recent study, the RO for COVID-19 
is 5.7, which indicates that COVID-19 is highly 
contagious and approximately double an earlier 
RO estimate of 2.2-2.7.18-22 Therefore, advanced 
surveillance systems, tracing primary and secondary 
contacts, quarantining, and social distancing measures 
are required to contain the transmission of this virus.18

As of the end of May 2020, the spokesman of the 
Ministry of Health, Dr. Mohamed Abd Al-Aly, stated 
that “the RO as 4 at the beginning of the pandemic. If 
the RO is above one, each infected patient would lead to 
more than one new case of COVID-19, and therefore, 
the disease would spread exponentially, resulting in 
an outbreak. If RO was below one, the disease would 
shrink and eventually die out”.23

Herd immunity (community immunity) against a 
pathogen could be achieved when a large proportion 
of a community (85% to 90%) develop immunity 
either through active vaccination or through prior 
infection, which could stop further transmission of 
the pathogen.24 However, it was concluded that herd 
immunity is not the best option to stop the transmission 
of the virus because no vaccines or specific antivirals 
for COVID-19 has been discovered.25 Furthermore, 
natural immunity is unlikely due to a lack of evidence 
to support the presence of antibodies in the serum 
against SARS-CoV-2 among the infected persons to 
protect them from another cycle of infection.26

The incubation period for COVID-19 is 2-14 
days.27,28 Coronavirus disease-2019 is more common 

between the age of 35 and 59 years, but severe cases 
have been reported in >65 years, particularly those 
with comorbidities such as cardiovascular diseases, 
stroke, renal, pulmonary, obesity, hypertension, and 
diabetes mellitus or immunocompromised patients.29-31 
Children <15 years old are less likely to be infected with 
COVID-19, usually with mild symptoms and this is 
due to the under development of ACE2 in children.32,33 
Men and women both reported similar prevalence rates, 
while men are at a higher risk of adverse outcomes with 
higher mortality rate, independent of age.34 On the 
contrary, pregnancy is not a risk factor for COVID-19 
infection.33 Another study conducted by a public health 
panel and collaborated by the WHO on April, 2020, 
reported that smokers were at higher risk of adverse 
outcomes of the disease than non-smokers.35

Transmission of COVID-19. A cluster of similar cases 
among families indicates person-to-person transmission 
of COVID-19 via respiratory droplets when the patient 
coughs or sneezes in close contact.36,37 Wuhan’s dense 
population and transport status played a major role in 
the outbreak of COVID-19.17

Clinical features of COVID-19. Fever (99%), 
fatigue (70%), cough (59%), shortness of breath 
(55%), and loss of appetite (40%), and body aches 
(35%) are the presenting symptoms of COVID-19 
disease.38,39 Multiple complications occur in severe 
cases, including hypoxemia, acute respiratory distress 
syndrome, disseminated intravascular coagulation, and 
multi-organ failure and death.31,39,40

The Ministry of Health (MOH), Saudi Arabia 
published evidence-based COVID-19 guidelines. These 
scientific guidelines (clinical guidelines, diagnosis, 
therapeutic protocols, and preventive measures) have 
been approved by the MOH for health practitioners 
to handle patients with COVID-19. The guidelines are 
updated on a regular basis.41

Characteristics of COVID-19 in KSA. As of 
February 9, 2020, the global number of confirmed 
COVID-19 cases reached over 40,000, with the vast 
majority in mainland China and 910 deaths were 
reported in over 30 countries.42 On January 30, 2020, 
the WHO declared the disease as a public health 
emergency of international concern.43 Subsequently, 
as cases world over increased, on March 12, 2020, the 
WHO announced the outbreak as a pandemic due to 
the rapid increase in the number of COVID-19 cases, 
increasing severity, and high mortality rate worldwide.44 

The COVID-19 pandemic in Saudi Arabia is part 
of the world pandemic. On March 2, 2020, the MOH 
confirmed its first case in the country where the index 
case was reported from Qatif, Eastern Province, KSA.45

Disclosure. Authors have no conflict of interests, and the 
work was not supported or funded by any drug company.
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As of March 20, 2020, a total of 65,000 individuals 
from all regions of KSA were screened for COVID-19 
based on their clinical indications, contact tracing, 
or new travel record. Out of theses, 1,519 cases were 
tested positive for COVID-19 based on the quantitative 
RT-PCR testing of nasopharyngeal samples, carried 
out at the National Health Laboratory. Age of these 
cases were range of 14-70 with majority (30.5%) 
between age 26-35. Males were the majority (54.3%). 
The distribution of these cases across KSA is shown in 
Figure 1 where the majority of these cases (40%) from 
the Western region (Jeddah, Makkah, and Madinah).46

As of May 28, 2020, the number of cases of this 
disease in KSA reached 80,185, 441 deaths, and 54,553 
recovered.47

Currently, MOH of KSA provides major 
administrative and financial support for healthcare 
services in 484 hospitals (45,729 beds) along with 
2037 primary healthcare centers (PHCs). This becomes 
approximately 60% of the health services that the 
country supports its citizens. The private healthcare 
sectors in KSA also contribute to the health services. 
The private sector amounts to 125 hospitals (11,833 
beds) and 2218 dispensaries and clinics.48

At the present time, there are 2337 Intensive Care 
Units (ICU) in Saudi Hospitals. Furthermore, KSA 
added an extra 2199 ICU COVID-19 beds in various 
hospitals across the kingdom.49 

In addition, 500 bed field hospitals were opened 
across KSA to manage COVID-19 cases that need 
moderate medical care and those who have mild 
symptoms.50 

It should be noted that activities of health 
departments in the hospitals were temporarily put 
on hold and devoted to care for COVID-19. Elective 
surgical procedures in the hospitals were cancelled and 
telemedicine were utilized globally including KSA to 
control and minimize transmission of COVID-19 
among patients and/or healthcare professionals.51,52

Public health measures. Advice for the public,44  
were WHO encourages general public to take care of 
their health and protect others by:  a) frequent hand 
washing in water with soap, or use of sanitizer gels 
when hand washing is not possible, b) practicing 
social distancing (keep a distance of one meter [3 
feet] between self and anyone who is coughing or 
sneezing); c) discouraging touching eyes, nose, and 
mouth; d) practicing respiratory hygiene (example: to 
cover mouth and nose with bent elbow or tissue when 
coughing or sneezing, then disposing of the used tissue 
immediately); e) reaching out to medical care in case 
of fever, cough, and breathing difficulty, f ) staying 
informed and following advisories given by healthcare 
providers, national and local public health authorities, 
or employers on how to protect self and others from 
COVID-19.

On the contrary, the government of KSA 
implemented public health measures directed towards 
individuals, communities, and institutions.53,54 These 
measures include the following: i) Personal measures 
aim to confine individual-to-individual spread, ensure 
people and their contacts, and diminish pollution 
of much of the time contacted surfaces. Individual 
measures incorporate regular hand cleanliness,  

Figure 1 - Distribution of Coronavirus disease -19 across Saudi Arabia.46
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respiratory decorum, utilization of covers assuming 
sick or taking care of someone unwell, and ecological 
cleaning and purification at home.55,56 Examples of these 
personal measures are washing hands, social distancing, 
personal hygiene, and staying home.39 ii) Physical and 
social distancing measures in the community locations 
control spread of virus from contaminated individuals 
to those who are not tainted and protect those in danger 
of creating a genuine ailment. These measures include 
physical separation, decrease or wiping out mass social 
gatherings, and staying away from crowded spaces in 
various settings (such as public transport, theaters, 
restaurants, and mosques), telecommuting, staying 
at home, and supporting adjustments for working 
environments and educational schools.57,58 These include 
distance learning (online education) for schools, which 
has proved to be a success story in the KSA.59 Mass 
gatherings were prohibited by the government of KSA 
in mosques, sports events, shopping malls, conferences, 
and festivals.60 

Furthermore, considering the dangers of the malady 
and contaminations spreading in crowded gathering 
where it is hard to keep up safe social distancing 
among the people assembled. The harm in Makkah 
and Madinah Al Munnawara were briefly shut with 
suspending the passage of Umrah travelers while 
guaranteeing the wellbeing of people effectively present 
at the blessed destinations. It has been also concluded 
that Hajj during the current year (2020) will be held 
whereby an exceptionally set number of Muslims from 
different nationalities who as of now dwell in KSA, 
would have the option to perform it.  This choice is 
taken to guarantee Hajj is acted in a sheltered way 
from a general wellbeing point of view while watching 
every single safeguard measure and the essential social 
distancing conventions to shield people from the 
dangers related with this pandemic and as per the 
lessons of Islam in saving the lives of individuals.61

Few shops and supermarkets have remained open; 
however, before entering these shops, customers had 
their temperatures checked and wore gloves and a face 
mask. Sterilizing gels were provided too. In addition, 
sneeze guards were installed at counters, point of sales, 
and payment of these shops.

Virus survival time differs by surface type as follow:62 
a) copper: 4 hours, b) cardboard: 24 hours, c) stainless 
steel: 48 hours, d) plastic: 72 hours. The government 
of KSA supported businesses and implemented 
teleworking and virtual meetings. 

iii) Movement measures plan to prevent infection 
started with one zone and then to the next. These 
measures included restricting movement of people, 

offering direction for travel, and masterminding 
systematic travel ahead of time to maintain a strategic 
distance from blockage at movement centers, including 
train stations, transport terminals, and air terminal.63  
The government of KSA had suspended all domestic 
or international flights. Anyone coming from abroad, 
regardless of the destination, should undergo a 
mandatory quarantine in designated hotels for 2 weeks 
and released only if tested negative for COVID-19 on 
2 separate tests.

iv) Special protection measures are targeted to shield 
special populace and vulnerable individuals, such as the 
elderly, healthcare workers and staff of institutions, and 
frontline responders.64

Healthcare workers. In KSA, protecting healthcare 
workers (HCWs) is a priority in this COVID-19 
pandemic. Reportedly, HCWs have died from the 
disease, and it is believed that these deaths will likely 
increase as the pandemic progresses. Lack or improper 
wearing of personal protective equipment were 
incriminated as the cause of these deaths.65,66   Table 1 
depicts the countries that have reported deaths of HCWs 
from the COVID-19 pandemic.65,66 

On January 10, 2020, infection and prevention 
control guidance was published by the WHO to 
protect healthcare workers, recommending droplet 
(particles ≥5 µm) and contact precautions while caring 
for patients with COVID-19 and airborne (particles 
<5 µm) precautions for aerosol-generating procedures 
conducted by HCWs during this pandemic.44

Medical and N95 masks can give adequate protection 
against respiratory viral infections, including that of 

Table 1 - Deaths of healthcare workers (HCWs) from COVID-19 
pandemic.65,66

Country Number of deaths 
among HCWs

Date of report

Italy 120 April 7, 2020

Iran 95 April 16, 2020

USA 66 April 15, 2020

UK 41 April 14, 2020

Spain 26 April 08, 2020

Philippines 24 April 15, 2020

China 22 February 15, 2020

Indonesia 17 April 15, 2020

Brazil 17 April 15, 2020

France 15 April 10, 2020
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coronavirus, for healthcare workers during non-aerosol 
generating patient care.67 Improper use of N95 may be 
worse than not using any. Wearing a “mask” may give 
a false sense of protection, discouraging other methods. 
Proper training on how to properly place and fit check 
the device and, more importantly, when it should or 
should not be used, is essential. A study suggested that 
cloth masks may increase the transmission of disease 
among hospital workers compared to controls, although 
regular surgical masks performed better than controls.68

Healthcare workers are heavily involved in active case 
surveillance and contact tracing. Active case surveillance 
occurs when the health department is proactive and 
contacting health care providers or laboratories for 
information about diseases. While this method is more 
costly and labor-intensive, it tends to provide a more 
complete estimate of disease frequency.69

Contact tracing aims at identifying and following up 
of individuals who may have encountered an infected 
person with COVID-19 and this will break the chain of 
transmission in the context of COVID-19.53,70

Occupational physicians should create workplace 
safety plans to return to work for employees during the 
pandemic. Resumption to duty policies for essential 
healthcare workers, may be examined into during this 
pandemic for practical reason in response to acute 
workforce shortages in key jobs and sectors.71

Post pandemic public health measures. The RO 
of COVID-19 approached one by May 30, 2020, 
indicating that the prevalence of COVID-19 in KSA 
is <1% in the entire population.23 From May 30, 2020, 
the government of KSA started to ease public health 
measures for COVID-19 pandemic.23 As per the 
COVID-19 Monitoring Committee, daytime curfew 
to be waived from May 28, 2020.72

In case of a second wave of SARS-CoV-2 or the 
virus mutates, one should consider the following: 
a) KSA has well-equipped hospitals and ICU with 
the ability to expand bed capacity. b) MOH of KSA 
updates the therapeutic protocols regularly. c) Testing 
for COVID-19 is robust, comprehensive, and reliable. 
d) Continuation of active case surveillance with a focus 
on high-risk groups for COVID-19, such as patients 
with cardiovascular diseases and diabetes and those 
from specific g) Geographical areas, such as Makkah 
and Madinah, where high cases of COVID-19 were 
reported. e) Gradual return to school and mosques. 
f ) People of KSA should continue to practice frequent 
hand washing in warm water with soap or use of hand 
sanitizers; maintain social distancing; avoid touching 
eyes, nose, and mouth; and follow respiratory hygiene 
until the pandemic is over. g) Begin with the essential 

workers of all kinds. h) Continue to shield the vulnerable 
groups among the population.

In conclusion, the COVID-19 outbreak initially 
began in KSA on March 2, 2020 and it was declared 
a public health emergency of concern. As of May 30 
2020, the confirmed deaths from COVID-19 was 441 
in KSA alone. The public health measures introduced 
by the government of KSA brought the prevalence rate 
of COVID-19 to <1%. However, these measures were 
eased by May 30,  2020 in KSA.
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