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Apply basic epidemiology concepts and
essential definitions needed to address

animal and human health problems
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e 2.1. Definition of epidemiology

e 2.2. Descriptive vs analytic

e 2.3. Epidemiological triad

2.4. Important concepts: Person/Animal, Place, Time
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What is Epidemiologye¢
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Disease is NOT randomly distributed
- across places/environments

- between different groups of people or animals
- across time

100
long

Dr. Brian Foy, Colorado State University 8
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Source of infection

* Animal origin and natural reservoir of the virus
e Human-animal interface of the original event
* Early cases whose exposure could not be identified

Report of the WHO-China Joint Mission
on Coronavirus Disease 2019 (COVID-19)

16-24 February 2020

Modes of Transmission:

Obtain the 2019-nCoV detection reagent;

No. of Cases

the first case was detected;
management screening of fever clinic;
designated hospital for treatment.

Emergency response

measures of disease control _
3B system in the whole city were
activated by Shenzhen CDC.

30 F The countermeasures of
unexplained pneumonia were
analyzed by Shenzhen Customs

2 r and other departments.

The first case found

— The first case diagnosed in Shenzhen.

Start the joint prevention and control mechanism
of major infectious diseases in Shenzhen.

tart the centralized isolation point.
I IPC supervisor of Shenzhen
headguarters of epidemic

prevention and control work
in Shenzhen CDC set up.

School closed and the
opening of the school

20 in Shenzhen. delayed.
=l Emergency response “Five 100%,Ten uniformity”
measures for unexplained executed by Shenzhen.
10 | eneumonia activated.
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(before Jan. 15, 2020)

0 Role of aerosol transmission in non-health care settings

o Role of fecal-oral transmission

(Jan. 16-Feb. 4, 2020)

(after Feb. 5, 2020)

e Viral shedding in various periods of the clinical course in different biological samples
(i.e. upper and lower respiratory tract, saliva, faeces, urine)
o Before symptom onset and among asymptomatic cases

o During the symptomatic period

o After the symptomatic period / during clinical recovery

WHO, 2020 ¢
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Hippocrates

Greece

» Hippocrates
* “On Air, Water and Places”

>0 .
Hippocrates refusing a qgift from Alexander the Great,

o @ Engraving by Anne-Louis Girodet
O
Kumnuan Ungchusak MD, MPH

gusudiunsnaneiiausanalng
Sachaly for Stengihening Epidemiclogy in Tralland
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John Snow's Cholera Map

Yards
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x Pump -Deaths from cholera
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Kumnuan Ungchusak MD, MPH

gusudiunsnaneiiausanalng
Sachaly for Stengihening Epidemiclogy in Tralland
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Rate of Cholera cases per 10,000 houses

by pipe water supplied company, London 1854

Rate per
Company Household cases 10000 houses
Southwark & Vauxhall 40,046 1,263 315
Company
Lamberth Company 26,107 98 37
Rest of London 256,423 1,422 59

o0
O/
Kumnuan Ungchusak MD, MPH

HUSUBUUNSILNOZNENIKIUSINA Tnes
Sociaby for Simngthening Epldamialogy in Thalland
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Disease Distribution

A total of 1,269 cases of
OUTBREAK Covid-19 have been
S LS confirmed by health
Uttaradit authorities between Dec
WATCH . ... 1-22, with the following
Phetchabun distribution:
Pathum Thani Khon Kaen
5 i H

Kamphaeng Phet

=

. Saraburi
Chai Nat
SuphanBuri Nakhon Ratchasima
ey 6 “" Prachin Buri
...... A Chachoengsao :
Nakhon Pathom Phetchaburi : 16
: 5 Bangkok

i | Samut Prakan

Prachuap Khiri Khan

£ Nonthaburi

-.1,202

Samut Sakhon

Surat Thani

Nakhon Si Thammarat
Phuket

Krabi

Total: 23 provinces, 1,269 cases

Source: The Ministry of Public Health and the Center for Covid-19 Situation Administration BANGKOK POST GRAPHICS
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Describe the disease

Person/Animal
Place
Time




Disease Determinants

Interventions:
* Protect
» Educate

« Alter exposures

Analyze Risk factors

How healthy turn to non-healthy

“Epidemiologic triad”

Characteristics:

* Age

= Prior exposure

= Susceptibility

* Co-infection

¢ Immune response

Interventions:
* Treat, isolate

* [mmunize
* Mutrition

Host

Characteristics:

* Toxicity, virulence, infectivity
* Susceptibility to antibiotics
» Ability to survive outside body

* Remove breeding grounds

Characteristics:

* Climate

* Physical structures
* Population density
« Social structure

Interventions:

Agent‘ fﬁteme-{’ﬁons:
* Genetically modify
Interventions:
Biaaass * Improve sanitation
< » Environment

Interventions:

* Educate

* Change activity patterns

« Quarantine

* Housing quality
» Sanitation, water
* Preventive services

Yvette | Johnson, 2018 15
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% Epidemiology

Surveillance System Outbreak Investigation

Distribution

% V4

Determinants

Person/Animal Describe the disease Host
Place . Agent
Time Analyze Risk factors Ervironment

3

Policy & Implementation to Control and Prevention

16



Disease Distribution
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Epidemic VS Outbreak

® Over a particular period of time
e Two or more linked cases of the same illness

* Excess of normal expectancy
* A single case of an EID/re-EID

Source: www.cdc.gov/reproductivehealth/EpiGlossary/glossary.htm

18
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Epidemic, endemic, and sporadic illness

Epidemic or Qutbreak

h Outbreak detection level

Undetected outbreak

Cases of illness

Endemic and Sporadic

Time

Timothy Wade, et.al., 2006 19



..... What is the differences between.....

sNDEMIC

sPIDEMIC

Transmission occur, but When epidemics occur at
The number of cases :
the number of cases - several continents
. increases "
remains constant ————— -global epidemic-
D

https://abilenetx.gov/978/Epidemics-and-Pandemics = 2°



Global Polio T Coronavirus

Legionnaires’ Aspirinuseand Eradication US. Postal Influenza (H1N1) H'(\)// Hdeeit;tis Ebola . (COVID-19)
Disease Reye Syndrome Initiative Service andemic i Democratic Republic
ye Sy P outbreak of the Congo pandemic

1 966 i 1 976 i 1 981 ‘ 1 993 ‘ 2003 201 4 201 6 ‘ 201 9 ‘
.
1 976 1 978 1988 2001 2009 201 5 2018 2019
) &

Smallpox Ebola HIV/AIDS E. coli SARS Ebola Zika EVALI outbreak
eradication Zaire first reported Jackin the Box West Africa e-cigarette/vaping-associated
initiation lung injury

https://www.cdc.gov/eis/about/history.html
21
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Daily
number of
cases

Reduction in peak of
outbreak

Cases without
protective measures

Health care system capacity

e e mw e e e e e e e e ww i

Cases with protective

measures

Time since first case

https://internews.org/covid-19/glossary/epidemic-curve ”



Epidemic curve

Pointsource

Propagated source

Continuoussource

Intermittent source

https://outbreaktools.ca/background/epidemic-curves/
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% Epidemiology

Surveillance System Outbreak Investigation

Distribution

% V4

Determinants

Person/Animal Describe the disease Host
Place . Agent
Time Analyze Risk factors Ervironment

3

Policy & Implementation to Control and Prevention
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Tip of Iceberg Phenomenon

Death
VISIBLE CASES

Clinical illness

D. Ravi Sankar Reddy;, et.al., 2017



Descriptive study



ldentify & | ——

count cases

4

Obtain information

Orient cases in

Perform descriptive < -time
epidemiology - place

- person (animal)

Karoon Chanachai, DVM, MS, FETP



|Cases

e
Animal
1200 2

1000 -+ 20
800 - 15
600 -
10
400 -
200 - 5 —
0- o —— | .
0-4 '5-14 '15- '45- '64+ 1 2 3 4 5 6 7 8 9 10
44 64

Age Group @

Evaluate information

R

Pathogen? ] [ Source?

Transmission?
Karoon Chanachai, DVM, MS, FETP




Disease Determinants

30



Analytical study
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Develop hypotheses

-

nat is the disease causing the outbreak?
nat is the source of outbreak?
nat is the mode of transmission?

v

Compare hypotheses with facts

===
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Test specific hypotheses
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Past Present Future

Cross-sectional study

Case-control study

Prospective Cohort Study




1 Wild animal cases 205552 o

e . Control benefits

" TJ Domestic animal cases . .
v £ to animals

Wl Human cases 4

90~ Early detection
Forecasting

80 - readiness Control benefits

to people
704
60 -
50

40

Number of cases

30+

204

10+

49 56 63 70 77 84

Source: Karesh, 2012, Lancet 380 p 1936



Any questions, please email to Tosapol.Dejyong@tao.org
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