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Dengue Fever

* Dengue Fever is caused by dengue virus.

* Dengue virus are transmitted to humans through the bites
of infected Aedes mosquitoes, principally Ae. aegypti.

* This mosquito is a tropical and subtropical species widely
distributed around the world.
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Dengue Fever

* Dengue is the most rapidly spreading mosquito-borne
viral disease in the world.

* An estimated 50 million dengue infections occur annually.

* Some 1.8 billion (more than 70%) of the population at risk
for dengue worldwide live in South-East Asia Region and

Western Pacific Region.



Dengue Fever in Thailand

' Reported Cases of D.H.F, Total(26,27,66) per 100,000 Population, by Region, Thailand,

- 2005 - 2009
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Ref: Annual Epidemiological Surveillance Report 2009, pp. 32.



Dengue Fever In Northeastern

* Few studies in Northeastern region found that:

* Rural area in Khon Kaen, common breeding sites were
* small earthen jars
* large earthen jars
* cement jars storing water for drinking

Overall 26% of water containers were infested with larvae.




Time series Technigue

* Time series methodology
has a long history of
application in econometrics,
particularly in the domain of
forecasting.

* Recently it has been
Increasingly used in
epidemiologic researches
on infectious diseases.




Objective of this study

* The purpose of this study is to determine the forecasting
model on the number of dengue fever cases in

Northeastern Thailand using the time series analysis
technique.

* This forecasting model offers the potential for improved

contingency planning of public health intervention in
Northeastern Thailand.




Data Collection

- We obtained monthly-
dengue fever cases in
Northeastern Thailand for
the period of January 1981
to April 2010 from the
Bureau of Epidemiology,
Department of Disease
Control, Ministry of Public
Health.

Figure 1. Study site: Northeastern Thailand
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Time Series Analysis: Model

Building
* |dentification:

* use of the data, and of any information on how the series was
generated, to suggest a subclass of parsimonious models worthy
to be entertained.

* Estimation:

* use of the data to make inferences about the parameters
conditional on the adequacy of the model entertained.

* Diagnostic checking:

* checking the fitted model in its relation to the data with intent to
reveal model inadequacies and so to achieve model improvement.



Time Series Analysis

* The most suitable models were chosen based on their
adequate predictions.

* In order to evaluate models, data were split into two
groups:
* Training: build the time series model
* Validation: evaluate the time series model

- Akaike Information Criterion (AIC) based on information
theory was used to achieve a trade-off between an
adequate prediction and a few number of parameters.



]
ARIMA Model

* Autoregressive Integrated Moving Average process of
orders p, d, g or ARIMA(p, d, q).
* p: degree of AR process
* (: degree of MA process
* d: times to difference the time series



Time Series Analysis

- We transformed monthly dengue fever cases by using
one-differenced dengue fever cases in Northeastern
Thailand from January 1981 and December 2006.

* The transformed data were used to construct the ARIMA
model.

* The forecasting accuracy of this model was verified using
the data between January 2007 and April 2010.

- We used the Portmanteau test to test the hypothesis of
model adequacy.

- All statistical analyses were conducted using Mathematica
Software with Time Series package.



Transformed data

10000
5000}
- )
Igli] 0 AWAW_“‘JlVJ {Afv J'lw VJ{
5000}
0 50 100 150 200 250 300

t

Figure 2. One-differenced dengue fever cases in Northeastern Thailand from
January 1981 to December 2006.
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Figure 3. The ACF (a) and PACF (b) of one-differenced dengue fever cases.



Results: ARIMA(4,0,4)
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Figure 3. (c) The number of dengue cases in Northeastern Thailand from January 1981
to April 2010. — represents actual data, --- represents predicted data from ARIMA(4,0,4)
model.



Results

* However, when we tested the Portmanteau test for the
model adequacy, ACF of residuals at different lag times in
ARIMA(4,0,4) model was differed from zero.



Results: ARIMA(3,1,4)
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Figure 4. (a) The number of dengue cases in Northeastern Thailand from January 1981
to April 2010. — represents actual data, --- represents predicted data from ARIMA(3,1,4)
model.



Results: ACF of residuals
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Figure 4. (b) the correlation function of residuals from ARIMA(3,1,4) model (---
represented 95% upper and lower confidence intervals).



Conclusion

* In this study, ARIMA(3,1,4) model is the most suitable
model in predicting dengue fever cases in Northeastern
Thailand.

* Such a finding could be applied to assist in establishing a
early warning system based on the data in the previous
months.

* It can make a decision on public health prevention
program such as timing for executing programs on vector
control, other environmental intervention, and personal
protection promotion in the region.
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