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Introduction
Pandemic coronavirus disease 2019 (COVID-19) has 

spread to 213 countries and territories, resulting in 2,883,603 
confirmed cases and 198,842 deaths as of April 28, 2020 [1]. 
Along with an increasing number of cases worldwide, incom-
pliant and irrational public responses towards infection con-
trol and prevention (ICP) measures have been reported in the 
media outlets in various countries including those not yet af-
fected by the virus.

Risk communication (the ways and means authorities in-
form the public about the risk of infection, morbidity, and fa-
tality) and risk perception (public understanding of risk) play 
a crucial role in the control of epidemics. COVID-19 related 
public education materials are readily available in many trust-
worthy resources such as World Health Organization (WHO) 
[1], Centers for Disease Control and Prevention (CDC) [2], or 
European Center for Disease Control and Prevention (ECDC) 

[3]. Nonetheless, COVID-19 infodemic—an overabundance of 
information including misinformation [4]— can overwhelm, 
confuse, and mislead the information seekers. One’s health 
literacy (the capacity to obtain, process, and understand ba-
sic health information to make appropriate health decisions) 
[5] and health information-seeking skills, therefore, will influ-
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The exposure will not always result in an infection, but 
once infected, the person may become symptomatic within 
2-14 days of exposure [2], exhibiting fever (< 37.5 °C ~ > 39 
°C), cough, fatigue, expectoration, dyspnea, and gastrointes-
tinal symptoms in some cases [2,10,11]. Symptoms are usu-
ally mild for most patients but can be severe in about 15% 
[10,12]. Symptomatic patients who visit healthcare centers 
will be tested for COVID-19 and if tested positive, they will 
be treated in isolation until they become test negative. They 
may be monitored for recurrence for a certain period after 
discharge. Death rate or  case-fatality ratio (CFR)—the no. 
of deaths divided by the no. of confirmed cases—varies with 
the calculation methods, case definitions, testing policies, 
age groups, underlying medical conditions and risk factors, 
and access to and quality of healthcare in different countries 
[12]. The available data to date indicates that the death rate 
of COVID-19 is much lower than that (about 15%) of Severe 
Acute Respiratory Syndrome (SARS) [13], but higher than that 
(< 0.1%) of seasonal influenza [12].

A fraction of infected people are reportedly asymptomat-
ic and become carriers [14]. The asymptomatic or pre-symp-
tomatic carriers and infected people with mild symptoms 
who opt not to seek healthcare are silent spreaders, who can 
transmit the virus to healthy people [15], causing clusters of 
infection in the community. Therefore, the most crucial epi-
demic control measure is to identify the silent spreaders by 
contact tracing; place them under a 14-day quarantine (i.e., 
the average time between exposure to the virus and the ap-
pearance of the first signs or symptoms of COVID) [16]; moni-
toring them for COVID-19 signs and symptoms; and test their 
clinical samples for SARS-CoV-2 during and/or at the end of 
quarantine. Those who become symptomatic or test positive 
during the quarantine will be isolated and treated according-

ence his/her perception of risk and compliant behaviors to-
wards the recommended public health interventions during 
this pandemic.

The global health literacy level is low; only 14% in main-
land Chinese in 2017, merely half of all Europeans in 2013 
[6], and 12% of American adultsin 2006 were reportedly 
health-literacy proficient [7]. In general, people aged 65 and 
older, who are at higher risk of severe illness from COVID-19 
[2], have poor health literacy [5]. Therefore, enhanced and 
focused education of the general public deems necessary to 
slow down the speed of outbreaks, which could ultimately 
end the pandemicity. This review aims to provide minimum 
essential information for the general public to understand the 
current pandemic and control measures, thus enabling them 
to comply with the recommended local health interventions 
rationally.

Transmission dynamics and recommended inter-
ventions of COVID-19 (Figure 1)

COVID-19 is caused by severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2). People can be infected 
from exposure to the virus through the nose, mouth, and 
eyes. The virus can be present in large droplets (> 5 µm par-
ticles) and aerosols (very fine particles of < 5 µm) generated 
when an infected person speak, cough, or sneeze without 
protection (i.e., without wearing a face mask or using a tis-
sue paper). The virus-containing droplets on shared objects 
in public places, such as tables, chairs, door knobs, writing 
pens, or touch panels, is also a major source of infection via 
hand-to-mouth self-contamination. Staying in a close prox-
imity (within 1 meter) with an infected person for > 15 min 
particularly in a poorly ventilated environment can increase 
the risk of COVID-19 [1-3,8,9].

         

Figure 1: COVID-19 transmission dynamics and recommended interventions.
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erating the speed and magnitude of outbreak. Quarantine is 
not limited to the contacts within a defined epicenter (the 
focal point of an epidemic); people arriving from other epi-
centers regardless of contact history may also be subject to 
a 14-day quarantine [16], assuring no unknown contacts un-
identified. There is a possibility of missing imported positive 
cases due to longer incubation periods reported with some 
patients [18].

Protecting uninfected people (from contact with silent 
spreaders and exposure to the virus): This cannot be achiev-
able without informed cooperation of people in the affected 
regions.

At the personal level, to prevent exposing self to the vi-
rus from silent spreaders, people should develop hygienic 
practices such as hand washing with soap and water or alco-
hol hand rub often or when in doubt; avoidance of touching 
nose, mouth, and eyes with unwashed hands; avoidance of 
public surfaces; regular disinfection of high-touch surfaces; 
and avoidance of consuming raw/undercooked foods [1-3]. 
Spitting and coughing or sneezing without protection in pub-
lic places—the recognized modes of infection transmission—
should be avoided to protect others.

At the community or country level, social distancing is a 
well-tested strategy to prevent human contacts, involving 
avoidance of public places and proximity with others. It is 
most effective when implemented timely and meticulously 
[19]. Social distancing can be complemented with the closure 
of schools, restaurants, workplaces, or shops, and banning 
mass gatherings such as sport, religious, and entertainment 
events. When the above strategies do not slow down the 
spread of infection, lockdown (confining or restricting access 
to people in the epicenter) may be implemented to contain 

ly. Cutting the chain of transmission is the goal of infection 
control.

Epidemic control measures for COVID-19 (Table 
1)

There are three epidemiologic terms used to describe the 
status of infectious diseases in population: Endemic (when 
there is a perpetual existence of an infection within a partic-
ular locality or population), Epidemic or Outbreak (when the 
number of infected cases goes beyond expected), and Pan-
demic (when an epidemic has spread beyond its geographic 
region, affecting a large proportion of the global population). 
COVID-19 bypassed the endemic phase, as it is a new infec-
tion, to become pandemic.

There are also three arms of control measures imposed 
in epidemics or pandemics like COVID-19, which include con-
taining infected patients, containing silent spreaders, and 
protecting uninfected people.

Containing patients with COVID-19: It involves testing 
SARS-CoV-2 in clinical samples from the nose (nasopharyn-
geal swab), throat (oropharyngeal swab), and lungs (sputum) 
from symptomatic suspected patients. Blood and fecal sam-
ples may be tested in some cases [17]. Positive patients are 
isolated and treated at designated healthcare centers until 
they become test negative.

Containing silent spreaders: Contact tracing is a mea-
sure to identify the contacts—people who had contact with 
COVID-19 cases thus possibly exposed to SARS-CoV-2—for 
subsequent quarantine. This measure is extremely important 
to identify and contain asymptomatic silent spreaders, who 
could otherwise cause clusters of infection elsewhere, accel-

Table 1: Epidemic control measures for COVID-19 [1-3].

Objective Epidemic control measures

Containing patients • Viral Testing to identify COVID-19 cases among symptomatic suspected patients

• Isolation to sequester infected patients until their clinical samples become test negative

Containing silent spreaders • Contact Tracing to identify people who have (suspected) contact with an infected person

• Quarantine to confine the contacts and people arriving from the epicenters 

• Testing and Isolation to identify COVID-19 cases among the quarantined people

Protecting uninfected people 

Personal level (to prevent exposure to the virus)

• Hand Hygiene (hand washing with soap and water or alcohol hand rub)

• Other hygienic practices (see Table 2)

Community/country level (to prevent human contacts and movements)

• Social Distancing (avoiding public places and proximity with others)

• Closure (schools, shops, workplaces)

• Mass Gathering Ban (sport, religious, and entertainment events)

• Lockdown (community containment at the epicenters)

• Travel Restriction/Ban (to and from the epicenters)

• Border Closure (countries or jurisdictions)
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•	 Staying home and avoiding crowds in public places is 
the most effective measure to prevent direct or indi-
rect contacts between uninfected and infected people.

•	 Strict hygienic practices (see Table 2) [20-22] will re-
duce your risk if you need to be in public places (such 
as bus/train stations, airports, hospitals) or you have 
to live with and attend family members who are under 
home quarantine for suspected COVID-19.

•	 If you are sick with respiratory symptoms (such as fe-
ver, cough, sneezing), wear a face mask, avoid cough-
ing or sneezing without protection, and do hand hy-

the epidemic. Lockdown may be imposed proactively in the 
regions not yet affected by the epidemic to prevent import-
ing infection. Travel restrictions or travel bans to and from 
the epicenters and border closures (sealing off countries or 
jurisdictions) could be considered in addition to lockdown in 
curbing the pandemic.

Personal protective measures (PPM) (Table 2)
In any epidemic situation, everyone’s responsibility is to 

protect self and others by sensibly following infection control 
and prevention measures as recommended by healthcare au-
thorities as follows:

Table 3: Inappropriate use of personal protective equipment (PPE) - face masks and gloves [20,21,26].

Inappropriate personal protective 
practices

Scientific reasoning

Wearing a face mask for self-protection Face mask blocks droplets from your mouth and nose to protect others. It may also protect 
you from large droplets but not viruses- and bacteria-laden aerosols (very fine particles in 
the air) from others. It may prevent your hand directly touching your eyes, nose, or mouth 
unconsciously. 

Exposing nose while wearing a face mask Transmission of respiratory infection mainly occurs via nose and mouth; covering only the 
mouth is not protective.

Taking off face mask when coughing or 
sneezing

Wearing a face mask is to catch your coughs and sneezes; if you do not want to wet your 
mask, cough or sneeze into tissue paper, throw it into a trash bin, and do hand hygiene. 
Touching the face mask often for any reason will increase your risk.

Wearing face mask when being alone 
in non-public places (such as in empty 
streets, beaches, or fields; while driving)

There will be no infectious droplets if no one is sneezing or coughing near you.

Wearing double face masks Double masks will not improve protection efficiency but may cause breathing difficulty.

Wearing N95, KN95, FFP2, or equivalent 
respirators (± exhalation valve)

Respirators are worn only by healthcare personnel while taking care of infected patients. 
Wearing it for a long time will suffocate the wearer.

Wearing hazmat suits Hazmat suit (hazardous materials suit) is worn only by emergency healthcare personnel. 
Working in a hazmat suit is strenuous and thus good only for a short duration.

Wearing single or double gloves Gloves are for medical personnel. Wearing gloves will not prevent exposure to the virus 
without proper doffing and hand hygiene afterward.

Reusing gloves or using gloves for a 
prolonged period

Gloves are made for single-use for a short time because they cannot be cleaned effectively, 
and prolonged use of gloves can compromise the barrier integrity.

Table 2: Proper application of personal protective measures (PPM) [20-22].

Objective Situation Personal Protective Measures

To protect self •	when you are allowed to work or 
study from home 

•	stay home, avoid crowds in public places

•	in public places

•	living with and attending home-
quarantined symptomatic or 
asymptomatic persons

Hygienic practices

•	avoid touching nose, mouth, and eyes with unwashed hands 

•	wash hands often with soap and water or alcohol hand rub for at least 20 sec 

•	disinfect high-touch shared surfaces regularly 

•	avoid consuming raw/undercooked foods 

To protect others •	whether you are at home or in 
public places if you feel sick with 
respiratory symptoms (such as 
fever, cough, sneezing, runny 
nose)

•	wear any type of face mask, EXCEPT respirators such as N95 or FFP2

•	do not sneeze or cough into the air, but into your bent elbow or a tissue; 
throw it into a bin; do hand hygiene

•	wash hands often

•	even if you are not sick •	do not sneeze, cough, or spit into the air

•	consider wearing a face mask in public places as you could be a silent spreader
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Inappropriate use of personal protective equip-
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With the current speed of pandemic, the number of af-
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ic with an improved public understanding about the nature 
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