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OUTLINE

PRE-TEST
Don't be afraid it's jus a test! ©

TYPE OF DISEASES
NCD and CD type of disease

SHORT STORY ON EPIDEMIOLOGY
Triad of Epidemiology

MORPHOLOGY OF LIVING THINGS

Comparison on Human Morphology and other living things
Comparison of viruses

COURSE OF THE DISEASE
Covid-19 infection and its course

DROPLETS AND AEROSOL
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Communlcable e Hypertension, Overweight-Obesity
Disease (NCD) e Diabetes Mellitus, Dyslipidemia

(Genetic, Lifestyle)

p DISEASES
Communicable

Diseases e Malaria,
e Tuberculosis, Candidiosis

GEIEHIES
Bacteria, Fungi,
Viruses)

e Dengue Fever, Covid-19




* Immunity Status

* Age, sex, nutritional status,
y5|cal status comorbid
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Triad of cancer HIV/AIDS, etc.),
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J : Morphologv

(Structure & Dimension)
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Bacterium
(2jpm)

Giant viruses
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Parvovings
118-28 nmyj
Zika
(45 nm)
HIV
{120 nm)
T4 Bacteriophoge
(225 nm)
Mirmivirus
(400 nm)
Pithavirus
(1.5 um)

Transmission EM of a single virus
particle of SARS-CoV-2 at the surface of
a Vero cell in an ultrathin

plastic section (10 summed up digital
slices of an electron tomogram)

Membrane
glycoprotein (M)

\——— Spike glycoprotein (S)
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Course of the Disease
(in an infected but cured person)
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Droplet & Aerosol

The COVID-19 virus spreads mainly via droplets

of saliva or nasal discharge (‘mucosalivary droplets’)
g emitted when an infected person coughs, sneezes, talks

or breathes.
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In general, droplets >5 u are expected
to settle within 1-2 m of the
emission source: But smaller droplets
can reach up to 7-8 meters

Detailed information of droplets and aerosols generated from human expiratory activities (Source: Duguid, 1945).

Activity

Normal breathing (for 5 min)
Single strong nasal expiration

Counting loudly - talking

A single cough (mouth open)

A single cough (mouth initially closed)
Single sneeze

Number of droplets and aerosols generated (1-100 pum) Presence of aerosols (1-2 pm)

None - few Some
Few — few hundred Some
Few dozen - few hundred Mostly
None — few hundred Some
Few hundred — many thousand Mostly
Few hundred thousand - few million Mostly
Few — few thousand Some

Intermediate
Quiet

C (particleslcms)

Region of origin

Nose

Nose

Front of the mouth

Faucial region

Front of the mouth

Front of the mouth

Both from the nose and the faucial region




Short-range
airborne route

Transmitted by aerosols

Droplet-borne route

Transmitted by

Medium or large Long-range

droplets ; airborne route
Transmitted by aerosols
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fomite route
Ballistic trajectory of  «
large droplets

e® Large droplets (=100 um) : Fast deposition due to the domination of gravitational force

Oral cavity mode, re ible :
ke Rl e * Medium droplets between 5 and 100 pm

for millimeter droplets
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Small droplets or droplet nuclei, or aerosols (< 5 um): Responsible for airborne transmission
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Shear-induced surface-

——
Collapse during exl a!a:iom
wave instability in the
airway lining fluid

(ALF) W{rpen during inhal ﬂticy
How long does Covid-19

live on surfaces?

Bronchiolar film rupture
(d=ipm)

Jianjian Wei, Yuguo Li. American Journal of Infection Control 44 (2016) S102-S108



EVIDENCE of DROPLET & AEROSOL TRANSMISSION
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Patient Doctor

(2021) 107402

Fever clinic 6.53x3.07x2.8
Light T 0.3x0.4x1.7
Inlet /\\ Outlet occupant
Inlet 0.3x0.3

Outlet 0.5x0.25
- Table 0.7x1.4x0.2
Cabinet 0.5x0.41 x 0.65
Light 0.25x0.25x0.1
Wall -

Doctor
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Yu Zhou, Shen Ji. Building and Environment 187

Experimental and numerical study on the tra
droplet aerosols generated by occupants in a fi
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Modes of infections

*Inhale droplets or aerosols which contain the virus from patient
nearby — especially when she/he sneezes, coughing, shouting,
singing

*Holding the mouth or nose without washing hands first after
touching objects that might affected by spit splashes of COVID-19
sufferers

*Too close (less than 1 m apart) with patients or people who are
infectious

*People who have comorbid, elderly, immunocompromised
people, pregnant women, are more prone to be infected



SAFETY & PREVENTION of INFECTIOUS DISEASES TRANSMISSION in PREMISES

e Vacc. Cert.
e Health
protocol

e Health
protocol

e Health

Protocol
e Max. # of

people e Decontamin.

NewaNeEmal

WASH YOUR | Distance Duration

HANDS




TAKE HOME MESSAGES

The appearance and development or decline or disappearance of disease depends on
the interactions between human, agent and environmental factors.

Communicable diseases, such as Covid-19, can be transmitted/transferred with many
modes of transmissions

Public building, including schools, universities should comply technical issues for a
decrease in the transmission rate of covid-19

Certain threshold such as levels of humidity, temperature, sunlight, and ventilation will
speed up the virus-laden droplet and aerosol transmission, and aggravating the spread
of the Covid-19.

Although Covid-19 has been studied extensively, but there are still a lot of things
remain unknown.

Vaccines and following the health protocols are the best methods for prevention
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