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THE DEFINITION

“The ongoing systematic collection, analysis, interpretation and dissemination 
of health data for the planning, implementation and evaluation of public health 

action”

PUBLIC HEALTH SURVEILLANCE

INFORMATION FOR ACTION



Early warning systems are Timely surveillance systems that Collect and 
analyse information/data on Epidemic-prone diseases in order to 

Trigger prompt public health interventions

DISEASE EARLY WARNING SYSTEMS (WHO)

INFORMATION FOR ACTION

THE DEFINITION
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DATA INFORMATION KNOWLEDGE INTELLIGENCE



EMERGING & RE-EMERGING DISEASES



WHY EARLY WARNING - SURVEILLANCE TIMELINESS



SURVEILLANCE SYSTEMS IN MALAYSIA



EARLY WARNING FOR DENGUE
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TEMPORAL TRENDS OF DISEASE NOTIFICATIONS



EARLY WARNING AT STATE



EARLY WARNING AT DISTRICT
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SPATIAL AND TEMPORAL DISEASE TRENDS



SPATIAL AND TEMPORAL DISEASE TRENDS
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NOTIFICATIONS AND LAB CONFIRMATIONS FOR DENGUE



LAB CONFIRMATIONS FOR DENGUE



Proportion of IgM positive cases by day of onset gradually increased from day 1 of onset of illness of 
approximately 28.3% to a peak in day 9 with 47.2%, with an average for the total duration of 36.3%. 

DENGUE NOTIFICATIONS - IgM POSITIVE FROM DATE OF ONSET



Highest tested on Day 4 from the onset of clinical symptoms, 20.3%.  71.2% of the cases were found to have 
been tested for IgM serology within the first five days from the onset of symptoms.

DENGUE NOTIFICATIONS - IgM POSITIVE FROM DATE OF ONSET



LAB CONFIRMATION TESTS FOR DENGUE



Model showed a 21% increase of the total confirmed cases seen in this analysis. 

DENGUE NOTIFICATIONS - IgM POSITIVE FROM DATE OF ONSET



Pearson’s correlation
r = 0.94 (n = 161, p < 0.01) 

DENGUE  - LAB CONFIRMATIONS AT PANTAI LABORATORIES
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DISTRIBUTION OF DENGUE SEROTYPES IN MALAYSIA, 2005 - 2010



CIRCULATING DENGUE SEROTYPES IN MALAYSIA, 1990 – 2010



DENGUE CASES AND SEROTYPES IN MALAYSIA, 2013 - 2015
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• To select the date range
• Currently its showing 

Notifications between 15th Feb 
to 28th Feb 2014

EARLY WARNING USING GIS



• To select the date range
• Currently its showing 

Notifications between 15th Feb 
to 28th Feb 2014

§ Ability to visualise and determined the spatial and temporal patterns of the cases

EARLY WARNING USING GIS
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EARLY WARNING USING GIS – I DENGUE
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EARLY WARNING USING GIS – SPWD



§ Risk assessment for Mers-CoV – final destination of travellers

EARLY WARNING USING GIS - BIODIASPORA
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q Monthly climate readings (rainfall (mm), mean temperature (°C), and average relative humidity (%))
converted from points into surfaces that matched notification rates within the boundaries. 

q The inverse distance weighted (IDW) method used to interpolate metrological data to obtain estimate values 
of these climate variables.

q The raster surface was layered on the geospatial shape files with the state boundaries and the average value for 
all raster cells within the state boundary was calculated for each climate variable. 

CLIMATE FACTORS



CLIMATE FACTORS - RAINFALL

q In states of the west coast, peaks of dengue notification rates were generally seen in the months of January and 
February which coincides with the NEM from November to March, while secondary peaks were also seen 
during July to August, which in turn coincides with the SWM from May to September.



q Results of cross-correlations shows a negative relation between rainfall and dengue rates during the 
current month and a positive cross-correlation was observed after a months lag for most states.

CLIMATE FACTORS - RAINFALL



CLIMATE FACTORS - TEMPERATURE

q A positive association between temperature peaks and dengue notification rates were seen at several 
periods in the west coast states of Selangor and Negeri Sembilan.



DENGUE – CLIMATE FACTORS - TEMPERATURE

q These associations were strengthened by results of cross-correlations that demonstrated a positive 
correlation between dengue notification rates and temperature at the current month for states in the west 
coast.

States in the west coast



Focks DA, Haile DG, Daniels E, Mount GA. Dynamic life table model for Aedes aegypti (Diptera: Culicidae): simulation results and validation. Journal of Medical Entomology. 1993;30(6):1018-28.

q Warmer temperatures contribute to increased adult mosquito survival

DENGUE – CLIMATE FACTORS - TEMPERATURE
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q While both states in the east and west coast had non-seasonal ARIMA models, climate variables were 
found to improve the model fit for all states analysed with some climate parameters being apparent. 

FORECASTS OF DENGUE USING ARIMA MODELS



q Models for all states were able to forecast the trends of dengue notification rates within its 95% CI.

FORECASTS OF DENGUE USING ARIMA MODELS



q Models of 6 and 12 month forecasts using registered and notified cases consistently showed the peak of 
the epidemic in early part of the year followed by a decline of cases.

FORECASTS OF DENGUE USING ARIMA MODELS



Registered dengue cases by week from 2001 to 2013 and forecasted registered cases for 2014, Malaysia

q 12 month forecasts using registered cases (best case scenario)

FORECASTS OF DENGUE USING ARIMA MODELS



FORECASTS OF DENGUE USING ARIMA MODELS



FORECASTS OF DENGUE USING ARIMA MODELS
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Study Area Lags Dengue Incidence and 
Human Movement from 

Petaling
Kota Bharu Lag

r (sig)
Sig Lag period

2
(0.2975, 0.0379)

Nil

Penang Island Lag
r (sig)
Sig Lag period

1
(0.2923, 0.0394)

Nil

Johor Bharu Lag
r (sig)
Sig Lag period

3
(0.2963, 0.0409)

Nil

CORRELATION BETWEEN HUMAN MOVEMENT WITH DENGUE 
INCIDENCE IN MALAYSIA



Increase in Dengue Incidence after (Lag) 2 
Weeks of increase in movement

HUMAN MOVEMENT AND DENGUE INCIDENCE IN KOTA BHARU, 
MALAYSIA, 2015

Malaysia IR



EPIDEMIOLOGICAL + AI RESEARCH

SOURCE: ASIA-PACIFIC DENGUE PREVENTION BOARD AND THE AMERICAS DENGUE PREVENTION BOARD

CURRENT RESPONSE

ARTIFICIAL INTELLIGENCE



MECHANISTIC ENTOMOLOGY AND DISEASE MODEL
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Objective
§ Using retrospective country datasets, the aim was to define and detect dengue outbreaks using probable cases as 

the outbreak variable, and successfully predict these outbreaks using earlier changes in various entomological, 
meteorological and epidemiological alarm variables.

Method
§ This study considered the Shewhart method and Endemic Channel to build a simple model based on logistic 

regression that can predict forthcoming outbreaks, with high sensitivity (↑number of true positive outbreak detections) 
and a low number of false alarms (↑PPV).

Sample
§ Study conducted at five participating countries (Brazil, Dominican Republic, Malaysia, Mexico and Vietnam) 

Indicators
§ Meteorological (outdoor mean air temperature, rainfall, outdoor relative humidity);
§ Epidemiological (mean age, circulating serotype, probable dengue cases, hospitalized dengue cases);
§ Entomological (Breteau Index, House Index, Ovitrap Index (Mexico only)).

ALERT INDICATORS



The Shewhart method 

§ This method involves the use of
control charts to define ‘in-
control’ and ‘out-of-control’
states, using the historic mean
and standard deviation of the
outcome variable.

§ the Endemic Channel
represents the number of cases
within the expected normal
range, or the ‘in control’ state,
while anything above this
moving threshold would be
considered representative of an
‘out of control’ state i.e. an
outbreak.
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ALERT INDICATORS



THE ENDEMIC CHANNEL
The Endemic Channel

§ The Endemic Channel was calculated
for each district using a smoothed
moving mean and standard deviation,
with a multiplier of the standard
deviation known as ‘z, to vary the
Endemic Channel within the evaluation
period.

§ Incident cases with a value above the
Endemic Channel triggered outbreak
signals.



ALERT INDICATORS
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THANK YOU


