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ABSTRACT

Dengue fever is rapidly becoming Malaysia's most vital health concern, with cases
nearly doubling in the previous decade. Given the uncertainties surrounding the
recently announced tetravalent vaccination and the lack of efficient antiviral
medications, vector management remains the most essential technique in the fight
against dengue fever. A retrospective study was carried out using epidemiological data
in Kuantan, Pahang. The confirmed dengue cases from the year 2011 to 2020 was
retrieved and analysed using spatial temporal and time series analysis. The time series
model could potentially provide useful information that could be further used to
facilitate the planning of public health interventions in an effort to minimize dengue
outbreaks. The objective of this study was first, to determine the spatial temporal
distribution pattern of dengue fever cases in the study area. Secondly, to investigate
the variation of dengue fever hot-spot in peri-urban area in Kuantan. Lastly, to
developed a prediction model of dengue fever cases using SARIMA model. Moran's
index for DF transmissions in the Kuantan area was tabulated monthly from 2011 to
2020. The lowest reading of Moran's index was -0.685 in May 2015, while the highest
reading was 0.338 in May 2019. This reflects the strong spatial autocorrelation of
dengue transmission over the last decade. According to the Getis-Ord Gi* statistic,
there were four hot spots of dengue fever in 2011, and the locality increased to twenty-
two hot spots around Kuantan district in 2020. High and low clusters of attributes were
created using the z-scores and p-values. The expected outcome was a statistically
significant hot spot of spatially clustered features and a statistically significant z-score.
The time series prediction was made using the dengue cases from January to December
2011-2019. The study revealed that SARIMA (0, 1, 0) (3, 0, 2)12 was the best fitted
model and could be used to predict the cases up to twelve months in advance. The
prediction of the cases in 2020 was relatively close to the actual cases within the
confidence interval limit. Thus, the model derived from this study has the capability
to not only forecast but also anticipate the future dengue cases. This would in turn
enhance the current intervention program which is vital in minimizing the burden of
the disease in Kuantan specifically.
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CHAPTER ONE
INTRODUCTION

1.1 Background of Study

Dengue fever (DF) is an arbovirus disease transmitted by the Aedes mosquito
that has spread rapidly over the past six decades and now at risk of infection for 2.5
billion people, around 40% of the world's population (Packierisamy et al., 2015).
According to an estimation, there are about 96 million infections which involve 390
million people annually (Halstead, 2007; Guzman et al., 2010; Bhat et al., 2013).
Dengue is a tropical disease, and the majority of cases occur in the Americas and Asia-
Pacific areas. With the rising burden of disease, dengue has put a high economic toll
on the countries in those regions (Shepard et al., 2013). Rapid urbanization growth,
increased human movement within and between countries, and further development
and spread of insecticide resistance in mosquito vector populations are some of the

reasons why dengue transmission has increased in recent years.

DF has been endemic in Malaysia since the 1970s, with the increase of intensity and
severity of the outbreaks that have occurred over the last decade (Mudin, 2015).
The number of dengue cases in Malaysia escalated from 7,103 cases in 2000 to
130,101 dengue cases in 2019. The highest number of dengue cases recorded were
120,836 cases in 2015, although a slight reverse trend was recorded in 2016 to 2018
but there was a significant increase of dengue cases in 2019. In Malaysia, dengue
occurs nationally in urban and peri-urban areas, with increased risk. Since 2010 the
number of DF cases recorded in our country continues to grow (Ahmad et al., 2018).
Until now, there is no official vaccine available for DF use throughout Malaysia.
Preventing and managing the dengue virus is largely relying on managing the
mosquito vector or breaking human-vector communication. Recent studies have
indicated that weather variables play a significant role in the severity of the epidemics
in Malaysia-because they directly influence the life cycle, activity, bite rate and vector
incubation times (Dom et al., 2013; Cheong et al., 2013; Hii et al., 2016).





