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Summary of Research Findings 

1.0 Introduction 
Brief the project introduction 
Flood causes serious health consequences especially on environmental-related diseases, particularty water and 
vector-borne diseases. Receding flood waters and pooling water in poodle provides perfect conditions for mosquito 
breeding, and increase in potential freshwater breeding sites results in larger numbers of mosquitoes, which would 
increase the potential for outbreaks of vector-borne diseases such as dengue fever. Contact with contaminated soil 
and water by animal urine will lead to leptospirosis. These diseases have relationship with the environment and other 
geographical factors and they could be transmitted not only to the vulnerable groups but also to those who are living 
near affected area. Therefore, the geospatial analysis is used to detenmine the relationship between: i. Cases of 
leptospirosis and leptospira isolated from the environment (i.e. water and soil) in Pasir Mas District, Kelantan. ii. 
Cases of dengue fever and distribution of Aedes mosquitoes in Kola Bharu and Bachok District, Kelantan. 

2.0 Methodology 
Geospatial analysis: The coordinates of the cases were obtained from the Health District Offices from their 
databases. The cases of leptospirosis were from 6 January (epidemiological week 1) to 16 May (epidemiological 
week 20) of 2015 occurred in Pasir Mas District. For the dengue cases the data obtained were from 1 September 
2014 to 30 April 2015 which occurred in Kola Bharu and Bachok Districts. Kota Bharu District represents the urban 
area while Bachok District represents suburb and rural area. All the data were cleaned and those with correct latitude 
and longitude coordinates were included. The coordinates were entered and analysed according to their coordinates 
system either Kertau RSO or WGS. The data were analysed using ArcGIS 10.3 from Esri. The data were analyzed 
for the proximity and relationship of cases and environmental factor, i.e. the isolation of pathogenic leptospira species 
from the water and soil for leptospirosis; and the presence of aedes species for dengue fever. 

Analysis for leptospirosis: Soil and water samples were collected from leptospirosis patients' localities in flood 
affected areas in Kelantan. Patients with confinmed leptospirosis were selected for environmental sampling. All 
samples were filtered and cultured on Ellinghausen and McCullough modified by Johnson and Harris media. The 
cultures were prooessed according to previously described protocols. Molecular identification of the isolates was 
performed by partial sequences of 16S rRNA. 

Analysis for dengue: Mosquito larvae were collected in Kola Bharu (flood affected area) and Bachok (non-flood 
affected area). Fifty sampfing points were selected from each area and eight ovitraps were placed in each sampling 
points. Mosquito larvae were collected from the ovitraps after a week and kept in a mosquito net cages. Adult Ae. 
aegypti and Ae. Albopictus mosquitoes emerged from the larvae were then collected, and kept in separate tubes. 
The mosquitoes were kept in pools, between 6 to 30 mosquitoes. The mosquitoes were separated between 
abdominal and head-thorax by using foroeps and blade. The abdominal parts were used for NS1 dengue viral 
antigen detection and heads-thoraxes parts were used for ribonucleic acid (RNA) extraction and reverse transcription 
polymerase chain reaction (RT-PCR). 
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