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Goals

� Define surveillance, explain surveillance 
systems

� Describe basic surveillance techniques by 
person, place, time

� Touch on importance of standardization

� Provide overview of how to present 
surveillance data

What Is Surveillance?

� Centers for Disease Control and 
Prevention (CDC): epidemiologic 
surveillance is “ongoing systematic 
collection, analysis, and interpretation of 
health data essential to the planning, 
implementation, and evaluation of public 
health practice, closely integrated with 
the timely dissemination of these data to 
those who need to know.”

Why Is Surveillance Important?

� Collecting data is merely one step

� Critical goal is to control and/or prevent 
diseases

◦ Any data collected must be organized and 
carefully examined

◦ Any results need to be communicated to 
public health and medical communities

Why Is Surveillance Important?

� Vital to communicate results 
◦ During potential outbreak so public health 
and medical communities can help with 
disease prevention and control efforts

◦ During non-outbreak times to provide 
information about baseline levels of disease
� Baseline provides information to public health 
officials monitoring health at community level, 
serves as reference in future outbreaks

Why Is Surveillance Important?

� Surveillance information has many uses:

◦ Monitoring disease trends

◦ Describing natural history of diseases

◦ Identifying epidemics or new syndromes

◦ Monitoring changes in infectious agents

◦ Identifying areas for research

◦ Evaluating hypotheses

◦ Planning public health policy

◦ Evaluating public health policy/interventions



Surveillance Systems

� Classified as passive or active

� Passive surveillance: 
local and state health departments rely on 
health care providers or laboratories to report 
cases of disease
◦ Primary advantage is efficiency: simple and requires 
relatively few resources
◦ Disadvantage is possibility of incomplete data due to 
underreporting
◦ Majority of public health surveillance systems are 
passive

Surveillance Systems

� Active surveillance: 

health department contacts health care 
providers or laboratories requesting 
information about conditions or diseases to 
identify possible cases

◦ Requires more resources than passive surveillance

◦ Useful when important to identify all cases

� Example: between 2002 and 2005, active surveillance used to 
detect adverse events associated with smallpox vaccine. 

How to Conduct Surveillance

� Surveillance data allow description and 
comparison of patterns of disease by 
person, place, and time

� Several ways to describe and compare 
patterns, from straightforward 
presentations to statistically complex 
analyses

How to Conduct Surveillance: 
Person
� When available, demographic characteristics 
such as gender, age, race/ethnicity, occupation, 
education level, socio-economic status, sexual 
orientation, immunization status can reveal 
disease trends

◦ Example: ILI (influenza like illness)

How to Conduct Surveillance: 
Person – Numbers and Rates

� Table 1 shows data 
collected on 
Streptococcus pneumoniae 
from CDC Emerging 
Infections Program 
Network, a surveillance 
program that collects 
data from multiple 
counties in 10 US states 



How to Conduct Surveillance: 
Person – Numbers and Rates

� Data show majority of cases 
reported among whites

� Can draw only limited 
conclusions because race 
not recorded for 684 cases 
(15%) 

� Shows only number of 
reported cases, not rate 

� Total number of individuals 
by race needed to determine 
if there is a disproportionate 
burden of disease among 
races

How to Conduct Surveillance: 
Person – Numbers and Rates

� Table 2 shows same 
data with 2006 
population estimates 
of total number of 
persons in each racial 
category used to 
calculate disease 
rates 

How to Conduct Surveillance: 
Person – Numbers and Rates

� While Table 1 showed that 
whites had the highest 
number of cases, Table 2 
indicates that the rate of 
disease was highest among 
blacks

� Using rates, stratifying by 
race provides information 
about disease burden in 
different populations that 
would not be apparent 
from total case numbers

More on Rates

� Rates—A rate is “an expression of the 
frequency with which an event occurs in a 
defined population”

� Using rates rather than raw numbers is 
essential to compare different classes of 
persons or populations at different times or 
places. 

Rate  =  number of events in a specified period 
average population during the period

How to Conduct Surveillance:
Place

� Best to characterize cases by place of exposure rather 
than by place at which cases reported

� The two may differ and place of exposure is more 
relevant to epidemiology of a disease

◦ Example: travelers on a cruise ship exposed to a disease just prior 
to disembarking but become symptomatic and are diagnosed after 
return to various home locations

◦ Example: person exposed to disease in small rural town but 
referred to tertiary care center 100 miles away where disease is
diagnosed and reported

How to Conduct Surveillance: Place 
– disease mapping
Also helpful to use maps to facilitate 



How to Conduct Surveillance: Place 
– Spot Maps

◦ Example: spot map used to show 
geographic spread of cases in 1995 
outbreak of toxoplasmosis 
thought to be associated with a 
municipal water system in British 
Columbia, Canada  

� Spot maps show geographic 
distribution of cases but not 
population size at each 
location, so should not be used 
to assess disease risk

How to Conduct Surveillance: Time

� Compare number of cases reported in time 
period of interest (weeks, months, years) to 
number of cases reported during similar 
historical period

How to Conduct Surveillance: Time 
– Line Graphs
� Especially helpful for examining data not likely 
to have much short term variation

◦ Example: there is limited variation in number of AIDS 
cases reported each month

� Provide valuable qualitative information; disease 
outbreaks often obvious from visual inspection 
of data, may not require a quantitative analysis

How to Conduct Surveillance: Time 
– Line Graphs

� Example of line graph 
using fabricated data: 
reported cases of 
Salmonella typhimurium
for 2-year time intervals 
from 1974 to 2002

� Spike in 1994 indicating 
outbreak of S. 
typhimurium obvious 
without quantitative 
analysis



Surveillance of Infectious Disease in 
Malaysia

SURVEILLANCE 
ACTIVITIES AT 
VARIOUS LEVEL

Surveillance of Infectious Disease in 
Malaysia
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Surveillance of Infectious Disease in 
Malaysia

Surveillance System

� The notification data were collected 

and compiled on a weekly basis by 
the District Health Office. 

� A summary report was sent to the 

State Health Department and Statistic 
Unit, Disease Control Division, 

Ministry of Health Malaysia . 

Surveillance of Infectious Disease in 
Malaysia 1) Mandatory notification surveillance system

Started 1967
With Malaria Eradication Program
1970s – surveillance of 36 notifiable disease

• Mandatory notification - under Section 10(2) Act 342: 
Prevention & Control of Infectious Disease Act 1988.

- for surveillance and disease control and prevention activities

�27 infectious diseases – within 24 hrs/1 week.
�Every medical practitioners (notifying facilities) to nearest District Health Office
�Compounded offenses if fail to notify
�Notification – phone & form – fax/post/by hand – Manual System



1) Mandatory notification surveillance 

system

� Part I:

� 1. Chancroid

� 2. Cholera

� 3. DF & DHF

� 4. Diphteria

� 5. Dysenteries (All forms)

� 6. Ebola 

� 7. Food Poisoning

� 8. Gonoccocal Infection. (All)

� 9. Leprosy

� 10. Malaria

� 11. Measles

� 12. Myocarditis

� 13. Plague

� 14. Poliomyelitis (Acute)

� Rabies 

� 16. Relapsing Fever

� 17. Syphilis (All forms)

� 18. Tetanus (All forms)

� 19. Tuberculosis (All forms)

� 20. Typhus & Other Rickettsioses

� 21. Typhoid & Paratyphoid Fevers

� 22. Viral Encephalitis

� 23. Viral Hepatitis

� 24. Whooping Cough

� 25. Yellow Fever

� 26. Any other life threatening 
microbial 

� infection 

� Part II:

� HIV Infection (All forms)

List of Notifiable Infectious Disease First Schedule (Section 2)

Latest: leptospirosis

2) Laboratory based surveillance system

� Monitoring of disease agent : introduced on 
August 2002

� Complement the mandatory surveillance 
system

� Reporting of micro-organisms isolated in all 
private/public lab in Malaysia

� Facilitate outbreak identification and 
investigation through strain identification

� Example:
◦ V.cholerae,  H. influenzae B, Salmonella spp., 

S.typhi/paratyhpi, N. meningitides, Leptospira , 
H1N1 virus

3) Clinical based surveillance system

� Can help to assess situation fast to 
determine epidemiological link and 
potential source

� Act as ‘smoke detector’
� A clinical approach before lab 

confirmation is available
� 2 recent example:
◦ SARS
◦ Anthrax

3) Clinical based surveillance system

� Include surveillance of:
◦ National ( Acute flaccid paralysis, 

conjunctivitis, acute gastroenteritis)

◦ Sentinel (Hand Foot and Mouth 
Disease)

◦ Syndromic surveillance ( 6 syndromes)
�Acute dermatological syndrome

�Acute haemorrhagic syndrome

�Acute Jaundice syndrome

�Acute respiratory syndrome

�Acute neurological syndrome

�Acute diarrhoeal syndrome

3) Clinical based surveillance system  
4) Communicable disease surveillance system 

by others agency

� Veterinary: 
zoonotic disease 

(rabies, JE, avian 
influenza)

� FOMEMA: 
Communicable 

disease among 
foreigners



5) Community based surveillannce system 5) Community based surveillannce system

�Methodology

�Passive: News

�Active: Mobilising 
communities

�Police stations
�Private clinics / 
hospitals
�Pharmacies

◦ News

◦ Printed

◦ Internet

◦ Telecast

◦ Others
� Word-of-mouth
� Calls
� E-mail

Case report internationally to WHO under 

International Health Regulation

IHR 1969 IHR 2005

Case report internationally to WHO under 

International Health Regulation

IHR 1969

Case report internationally to WHO under 

International Health Regulation



http://h1n1.moh.gov.my/


