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S£UININEI (Epidemiology)

“The study of the occurrence and distribution of health-
related states or events in specified populations,
including the study of the determinants influencing such
states, and the application of this knowledge to control
the health problems”

A dictionary of Epidemiology, 51%d.
Oxford University Press, NY, 2008
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idemiological triangle

Characteristics:

» Toxicity, virulence, infectivity

* Susceptibility to antibiotics

* Ability to survive outside body
Age nt, Interventions:

* Eradicate
Pathogen * Genetically modify

Interventions:
¢ Protect ]
* Educate Interventions:

* Remove breeding grounds
* Improve sanitation

¢ Alter exposures Y

Diseas
Characteristics: e 2 Characteristics:
* Age Host + Environment |- ciimate e oeten e —
* Prior exposure * Physical structures to active flre -
* Susceptibility Interventions: * Population density , N
* Co-infection * Educate * Social structure ‘ =
* Immune response *  Change activity patterns Interventions: y N
Interventions: * Quarantine *  Housing quality ; :
* Treat, isolate * Sanitation, water i -
2 . 5 e ‘ Other holes duo o P

* Immunize * Preventive services | e condton Fig 1
* Nutrition

Some holes due Hazards
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—
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Accident —
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1.Body of Knowledge (q%f[%’ﬂ)
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2.Methods for studying disease (s'a%')
Ql
Y Y A A =< 4 Y =2 Y
guasmﬂmﬁmsﬁnm Lwa‘lmﬂmﬁmmwg

= Y A &
LﬂEl’Jﬂ‘]JTﬁﬂL‘W&I‘.’U%



UNUINVDIIEUIAIN El'ﬂ%ﬂ’]%
ﬂ’]ﬁ’]iﬂbiﬁ!?&l

° mstﬁ’mi’amammsmqm (Public Health Surveillance)
* AMIRAURIWANTIZLNIAVDILIA (Outbreak Investigation)

* NNSANEINIITTUININEN (Epidemiological Study)



ﬂ’]‘ilﬁ'\‘i&"yﬂﬂ'}\‘i d ﬁ']’iﬂl:iﬁ{?.l

(Public Health Surveillance)
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Surveillance = Information for action
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0.0 Reported Cases of Malaria per 100,000 Population

12000 4 *; by Year, Thailand, 1999 - 2008
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Reported Cases of Food Poisoning per 100,000

Population, by Region, Thailland, 2000-2004

Hae per 100,000 Pap
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How can we control
HIV/AIDS epidemic?

Surveillance data is necessary
but not sufficient

Core groups of
HIV transmission

-~

o

-

(
r:..r :_- -N:_:.g'\. r

e AIDS control
programs
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* N33 BIIY (Passive Surveillance)

* M50 B93n (Active Surveillance)
Ltﬂdwvwﬂfﬁ@wadﬁayaﬁiﬁﬂ

* mahsInelse (Indicator-based Surveillance)

¢ ﬂ’]iw‘if’ﬁz’sv{lm@;ﬂ’ﬁﬂi (Event-based Surveillance)

¢ ﬂ’h?l,ﬂ’]ﬁzf\‘il,awwzﬂéju (Sentinel Surveillance)
¢ ﬂ’]iLﬁ’]ﬁZ’Jvdm@lﬂ’ﬁﬂiﬁLﬂE (Special Surveillance)

* nMINIEIINIRBILUIANNT (Laboratory Surveillance)



N3N TITU (Passive Surveillance)
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N33 9L NI1ENAA (Sentinel Surveillance)
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Event-based surveillance (EBS)

® Event-based surveillance is the organized and rapid capture of
information about events that are a potential risk to public
health.

® This information can be rumors and other ad-hoc reports

transmitted through
® formal channels (i.e. established routine reporting systems)

® informal channels (i.e. media, health workers and

nongovernmental organizations reports)
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(Outbreak Investigation)
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* AMIRAURIWANTIZLNIAVDILIA (Outbreak Investigation)
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N133¢UM (Outbreak/Epidemic)
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Excess of Expected Level

More than
« Median number of cases in previous 5 years or

« Average number of cases + 2sd of previous 5 yr

200 Number of Disease A cases by month, Province X

180

— Median of 5 yrs
— 2010

18 18

Jan Feb July Sep Mov
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¢ Epidemic = Outbreak (N1332119)
A;a é’ = [ A;a
(Outbreak -> IﬁﬂLﬂ@T%Li’J Lﬂum’sz@}ﬂmu,
: : a X o
Epidemic -> lsaiiaduluianing)
® Cluster = An aggregation of cases in a given place & time (mjwﬁ’au)

® Pandemic = An epidemic that spreads over many (3:$1J’1@1°n°"ﬂaﬂ) countries

or regions of the world

® Endemic = A disease that normally occurs in an area (Iﬁﬂﬂﬁzﬁ‘iﬁﬁug
5
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® Descriptive Study - What, Who, Where

* Analytic Study = Why, How
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A Call for Help

® On 16 May 2005, Bureau of Epidemiology (BoE)

received a notification call from a northern province

®* An official of a district hospital observed that
hundreds of jaundice cases had risen since mid

of April 2005

® Some of them were diagnosed as suspect acute

hepatitis A viral infection

to be continue ...
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BRING YOUR "EPI-PACK”

Computer & calculator & mobile phone

Software (epi-info, excel, word, internet, etc.)

Log book
Files: templates, standard questionnaires
Handbooks, relevant articles

Camera & Maps

(Laboratory equipment)

Telephone list: reference centers & persons



2.A598aUN15INRebIA (Verify a diagnosis)

Health effects / Diseases

® 81N17 (symptom)

® ATNIULRAY (sign)
® NANTIIATIANIVBIUJUANTT (laboratory test)

* Saauuanlya (Differential diagnosis)
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3. g N155:UIAVBILSA (Confirm an outbreak)

v
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Tasraludatend1fannnit median %58 mean + 2 SD
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A hundreds of patient visited three adjacent district
hospitals with jaundice for the last couple months

* Is this an outbreak?
* What is the likely diagnosis?
« Should we start the investigation?

Outbreak confirmed v/

DDx Hepatitis A, B, C? Not confirmed yet
Investigation warranted

Always ask yourself:
What can be done NOW to intervene/control the outbreak?
Start general/empirical control measures ASAP!!
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(Case definition and active case findings)

U U1 A . . - A v
* M3AWAIRLIIULNY (Active case finding) WNali e

AN adﬂ’lﬁiszJ’]@ﬁmJHifﬁﬁ 509

o ) V1 P=| 1 ] A
¢ ﬂ’liﬂ’l‘lﬂ%ﬂ%ﬂ’l&dl’dﬂ')ﬂ ﬂ’ﬁllﬂ’ﬁﬁﬁl!’)’]l,ﬂulﬂﬁ 1

Tu wazsrsianla lAwaLan (person, place, time)
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Control of ‘
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Case definition should not include exposure history

(except some diseases with already known exposure)



ﬁﬂ’l&d@ﬂﬁﬂ (Case definition)
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Multiple case definition

Suspected

Patient with
symptoms..

Probable

Suspect case with
laboratory (serology)

Confirmed

Suspect case with
laboratory
confirmation e.g.,
culture positive

scenario

Suspected

- Patient who presented three hospitals
with jaundice without any underlying
medical conditions that can manifest
jaundice sign from 1 January 2005 to
17 May 2005

Confirmed
- Suspect case who had serum positive
for anti HAV IgM
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Sensitivity and Specificity

N N

A




Sensitivity and Specificity

Most cases detected, but ...

K‘SPEC\F\C\T\(
,’SENS\TN\TY I
Many false positives veﬂoad
Many specimens to be tested ge of ©
Low% of specimen tested +ve pan




Sensitivity and Specificity

Cases missed, but ...

SENSITIVITY

Few false positives
Fewer specimens to be tested
High% specimens tested +ve




Active case finding

‘

Identify & Perform in clear defined population
count cases * Attended the party
* Visited a festival | -

* Live in a village
* Work at a factory

* Hospitals, laboratories -
. etc.

7

Why do active case finding ...



Tip of Iceberg Phenomenon

Hospltal cases "
4 : ul“; |

Patients in health care facilities
with notification under
surveillance system

* Mild or no symptom

* Self treatment

* Treatment elsewhere
“Potential spreader”
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Distribution by Person: Specific Attack Rate
Hepatitis A Attack Rate by Age Group,

total of 3 affected districts, 1 Jan 05-17 May 05

400
350
300
250
200
150
100
aih
0
11-20 21-30 31-40 41-50 51-60 over 60
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Source: Panithee Thammawijaya



Distribution by Person: Occupation and Gender Distribution
Percentage of the Hepatitis A cases by occupation, total of 3
affected districts, 1 Jan 05-17 May 05

3%

OFarmer

@ Civil servant
OWorker
OMerchant

| Maid

O Student

B Other

Male : Female ratio=1.6 : 1

Source: Panithee Thammawijaya
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Distribution by Place: Map of Number of Case
Distribution of Hepatitis A morbidity by district
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Source: Panithee Thammawijaya

A

= Wiangpapao Ice

= Wangnua Ice

Map of Wangnua

district:

Distribition of HAV cases and
Ice,

1 Jan 05-17 May 05

*Attack rate of
Subdistrict that have

Wiangpapao Ice = 528

Subdistrict that not have
Wiangpapao Ice = 82
(Or 6.4 times!!)
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R TTIPH (Point common source)
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Date of onset
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Type of Outbreak Source

Common source
Point
Intermittent
Continuous
Propagated source
= person-to-person transmission

Mixed source
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Example of an Epi Curve for a Common

Source Outbreak with Intermittent Exposure

in

Number of Cases
0 == kg b & o &

| 3 5 T 2 11 12 15 iIT 18 =1 3IF 35 ar = 31 = 35 I T= 41

Day of Onset

Intermittent exposure often results in an epi curve with irregular

peaks that reflect the timing and the extent of exposure



Example of an Epi Curve fora Common

Source Outbreak with Continuous Exposure

—
o]

o

i

Number of Cases

2 = hd Lo & opn 3o

1 2 3 4 5 6 7 & 9 1011 12 12 14 15

Day of Onset

Continuous exposure will often cause cases to rise

gradually (and possibly to plateau, rather than to peak)



Example of an Epi Curve for a Propagated

Outbreak

Incubation period

—
——

Number of Cases

P S X S - T '« S SN 5.

14 7 11216 19222678 3134 37 4043 4640 52 55 58 6164 67 70 72 76 79
Day of Onset




No. of cases

250

hai

— Ne=41 Songkran
150 - festival
100 4 B

E,D .

i o

100

m o

50 1

a0 - M=164

=0

m .

3:| -

=

10 o

!

S K

| epidemiological
15 { linkage the cluster

12 Fll'i thr* ca

cases without

*s
s 5B EEBBBEBEES
TEEEE TR EEEE
RES SRR RN

10002006 - 16472
1702006 - 23472

Q2005 - 842

28402006 - 3042
152005 -

SA82006 - /4572

1552006 - 177572

source: Panithee Thammawijaya

Date of onset

Attack rate
(per 100,000 pop.)
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6. AVANNAFINVDINIINALIA

* launslaatngls (Mode of Transmission)
° Lmﬁi\‘lLLWﬂ‘ma%}'m@ (Source of outbreak)
* NUDIFILINRONNNTHNNUNLNLIT D

* 1998LRas283YAAA (Risk factors)
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7.NAF2UANNAFTIN

lag ldI= U103 N8 TIaT=R

® Case-control study
® Cohort study

® Cross-sectional study
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EX: RETROSPECTIVE COHORT
STUDY

In a shigellosis outbreak, fermented vegetable was suspected to be
the implicated food

Case Non-case Total

Eat 9 16 { 25

Not eat V4 113 120

RR = 6.2, 95%ClI 2.5, 15.1

A person who ate the fermented vegetable was 6.2 times more likely
to be ill than a person who did not eat...

-
/

~
J



EX: CASE-CONTROL
STUDY

In a botulism outbreak, home-canned bamboo shoots was suspected
to be the implicated food

Case Control
Eat | 13 | 4
Not eat 1 63
Total 14 67

OR = 201, 95%CI 18, 5410

Odds of eating bamboo shoots was 201 times greater among cases
than controls.

74
Source: Wongwatcharapaiboon P, EIS Conference 1999



Result: Case-control study in Hepatitis A Outbreak

Total recruitment 241 ----> Exclude 73 (previous immuned)
Case 70: Control 98

Risk factors Adjusted OR* 95%Cl
Ice (Any) 1.51 0.57 - 4.35

Ice from Wiangpapao 3.55 1.76-7.17

Ka Nom Jeen 0.44-1.95

Party 1.10 0.54-2.30

Restaurant 1.20 0.62-2.32

Bottle water 1.37 0.70-2.65

Tap water 0.89 0.32-2.36
*Multiple logistic regression controlling for age and village of subjects 73

Source: Panithee Thammawijaya
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Special studies, e.g., environmental and
laboratory studies

scenario: Contaminated ice from Wiang Pa pao was the most suspected

~]

WATER

RESERVOIR
WASHING ‘ IJ}

WATER
v ARTESIAN WELL

source of the outbreak.

TOILET

OFFICE
COOLING

WATER

Source: Panithee Thammawijaya /1 7



PITFALLS IN THE PRODUCTION
PROCESS OF THE ICE FACTORY

Field testing:
Was the well water fecal

contaminated?

Was chlorination adequate?




Result: Laboratory result of environment

Source

Specimen

Result

Wiangpapao Ice factory
(10 June 2005)

Water from well

Positive for HAV-RNA (RT-
PCR)

Wiangpapao Ice factory
(10 June 2005)

Water from reservoir

Positive for HAV-RNA (RT-
PCR)

A patient’s house
(10 June 2005)

Water from well

Positive for HAV-RNA (RT-
PCR)

Wiangkalong drinking water
factory(10 June 2005)

Drinking water

Negative for HAV-RNA (RT-
PCR)

Wangnua drinking water
factory (10 June 2005)

Drinking water

Negative for HAV-RNA (RT-
PCR)

Juice
(10 June 2005)

Juice

Negative for HAV-RNA (RT-
PCR)

Source:

Panithee Thammawijaya
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‘Recommend and implement and follow-up the
control measures

RESERVOIR MODE OF TRANSMISSION SUSCEFTIBLE
HOST

PORTALS
OR ENTRY

DROPLET

DIRECT @5 Ay
CONTACT & ¥ E

L. _H“'ﬁ;
%mﬂn

E VEHICLE  A|RBORNE

Source: Principles of Epidemiology, 2nd Edition, Center for Disease Control and Prevention



‘Recommend and implement and follow-up the
control measures

Propagated Source

: AANI

. aanungu
AYLANSILSA

LNSNTSANY 7~ 1

Source: Principles of Epidemiology, 2nd Edition, Center for Disease Control and Prevention



“Usual” sequence of events

Primary 1st case Refer Samples Lab Response
Case at PCU To Hospital taken result begins

Opportunity
for control

) 9 13 17 21 25 29 33 37




“Ideal” sequence of events

Primary Response
Case begins

90 1
80 1
70 §

60 1 Potential
50 | cases prevented

40
30 {
20 1
10 {

OIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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Number of Hepatitis A cases by date of onset,

total of WP district, 1 Jan -12 Nov 2005

300 -
ldentify source
250 - y
200 CLOSING
150 -
100 -
Follow up control measure
50 A
0 T T T T T T T T T T T T T T T T T T T T
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Source: Panithee Thammawijaya



Four levels of prevention

Dead/disability /\ 3 Prevention (Rehabilitation)
T —
Sick / 2nd prevention = Care
] - treatment
Pre-chmcalfﬁ \ - Screening

/ \ 15t prevention
/ \ «Specific protection
Risk / \ 'Immuniza’gimn
/ \ +Prophylaxis

o a (Health Promotion)
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