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This study could be used for prevention and control of leptospirosis in occupational risk group and town 
service workers in particular

To conduct a study of Leptospirosis Interactive Health Promotion Module (LIHPM) for health promotion 
or education program in high risk for leptospiral infection town service workers.

To suggest for further research on leptospirosis among other high risk occupations such as farmers, 
veterinarians and slaughterhouse workers as the findings will provide a wider picture on leptospirosis 
among occupational risk groups in Malaysia.

To conduct a study to be performed on the possible reservoirs animals and possible leptospires 
contaminated water and soil in the environment around the workplace and to a greater extend the 
residential area of seropositive subjects..

To control the local Leptospira serovar strains endemic to Malaysia. For example, the findings from 
future studies in this area can be used for prevention and control of leptospirosis as better 
understanding realization on how pathogenic Leptospira spp. interact with environment and with their 
animal hosts to cause the disease.

(Please provide recommendations that can be used to improve the delivery of information, grant 
management, guidelines and policy, etc.)

■. MADYA DR. AZIAH DAUD
. Project Leader
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Date Mcidule In Improving Knowledge, Attitude and Practice

On Leptospirosis Among Town Service Workers In Kelantan
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APPENDIX II

ABSTRACT

Abstrak Penyelidikan
(Perlu disediakan di Antara 100- 200 perkataan di dalam Bahasa Malaysia dan juga Bahasa Inggeris. 
Abstrak ini akan dimuatkan dalam Laporan Tahunan Bahagian Penyelidikan & Inovasi sebagai satu cara 
untuk menyampaikan dapatan projek tuan/puan kepada pihak Universiti & masyarakat luar)

CONCLUSION
The present study confirms that town service workers in Kelantan are high risk occupational group for 
leptospiral infection. There were a close association between leptospirosis seropositivity with socio­
demographic, occupational and environmental factors. The workers’ KAP were unsatisfactory that justify the 
intervention program using LIHPM, which was found to be effective in improving KAP on leptospirosis among 
town service workers in Kelantan.

INTRODUCTION
Seroprevalence, risk factors and the effectiveness of Interactive Health Promotion Module in improving 
knowledge, attitude and practice on leptospirosis among town service workers in Kelantan. Leptospirosis is 
presumed to be the most widespread re-emerging zoonotic disease of global importance affecting humans 
especially in tropical, subtropical and temperate zones.

RESULTS
All respondents were Malay race, predominantly males with the mean age of 40.6 (SD 10.28) years old. The 
mean duration of employment was 12.1 (SD 9.62) years. The overall seroprevalence of leptospirosis was 
25.5% and the predominant serovar identified was Sarawak (59.8%). In the KAP assessment, most of the 
workers had moderate score for Knowledge domain and unsatisfactory score for Practice domain whereas 
for Attitude domain, the percentage of those who had satisfactory score (52%) were slightly higher than 
those with unsatisfactory score (48%). Occupational factors (worked overtime, contact with animal while 
working and rats sighting at worksite) and environmental factor (live ^200 meters from river) were identified 
as risk factors for leptospirosis exposure whereas recognized protective factors in this study were workers 
with older age, wearing boots while working and washed hand with soap after work. Six weeks after 
intervention completion, there was a significant increase of KAP mean score in intervention group (mean 
difference in intervention group was 34.31 for Knowledge domain (95% Cl: 25.52, 43.10; p<0.001), 27.34 for 
Attitude domain (95% Cl: 23.13, 31.55; p<0.001) and 26.74 for Practice domain (95% Cl: 22.56, 30.92; 
p<0.001)) compared to control group which had no significant increase of KAP mean score.

METHODS
This study aims to determine the seroprevalence, knowledge, attitude and practice (KAP) and risk factors for 
leptospirosis and the effectiveness of Leptospirosis Interactive Health Promotion Module (LIHPM) among 
town service workers in Kelantan. In Phase One, a cross sectional study was conducted among 321 town 
service workers who fulfilled the study criteria and were randomly selected from four districts in Kelantan. 
Interviewer guided sessions using a validated questionnaire which consists of socio-demographic, 
occupational, environmental and recreational history as well as KAP questions were done with the subjects. 
Blood sample was taken from each subject for enzyme-linked immunosorbent assay (ELISA) and 
microscopic agglutination test (MAT). In Phase Two, an intervention study was done involving 69 ‘high risk 
for leptospirosis seropositivity’ subjects that were selected using Leptospirosis Risk Factor Checklist, in 
which 32 subjects from Kota Bharu Municipal Council were assigned in intervention group whereas 37 
subjects from Tanah Merah, Kuala Krai and Gua Musang District Councils were assigned to control group. 
LIHPM was given to the intervention group while the control group received no intervention. The baseline 
KAP score was taken as the pre-intervention score while post-intervention KAP score was taken six weeks 
after intervention completion.

KEYWORDS
leptospirosis, town service workers, seroprevalence, knowledge, attitude, practice, intervention

E. ABSTRACT OF RESEARCH
(An abstract of between 100 and 200 words must be prepared in Bahasa Malaysia and in English.
This abstract will be included in the Annual Report of the Research and Innovation Section at a later date as 
a means of presenting the project findings of the researcher's to the University and the community at large)



ABSTRAK

KATA KUNCI
leptospirosis, pekerja perkhidmatan perbandaran, seroprevalen, pengetahuan, sikap, amalan, intervensi

PENGENALAN
Seroprevalen, faktor-faktor risiko dan keberkesanan Modul Promosi Kesihatan Interaktif dalam 
meningkatkan pengetahuan, sikap dan amalan tentang leptospirosis di kalangan pekerja perkhidmatan 
perbandaran di Kelantan. Leptospirosis dianggap sebagai penyakit zoonotik yang mempunyai kepentingan 
global atas kesannya terhadap manusia telah muncul semula dan tersebar luas terutamanya dalam zon 
tropika, sub-tropika dan zon beriklim sederhana.

KESIMPULAN
Kajian ini mengesahkan bahawa pekerja perkhidmatan perbandaran adalah golongan pekerja yang berisiko 
tinggi mendapat jangkitan leptospirosis. Terdapat perkaitan rapat antara seropositif terhadap leptospirosis 
dan faktor-faktor sosiodemografi, pekerjaan dan persekitaran. Tahap PSA pekerja yang tidak memuaskan 
memberikan justifikasi pelaksanaan intervensi menggunakan MPKIL, di mana MPKIL telah dikenalpasti 
efektif dalam meningkatkan PSA terhadap penyakit leptospirosis di kalangan pekerja perkhidmatan 
perbandaran di Kelantan.

METODOLOGI
Kajian ini dilaksanakan untuk menentukan seroprevalen, pengetahuan, sikap dan amalan (PSA) dan faktor- 
faktor risiko berkaitan leptospirosis dan keberkesanan Modul Promosi Kesihatan Interaktif Leptospirosis 
(MPKIL) di kalangan pekerja perkhidmatan perbandaran di Kelantan. Dalam Fasa Satu, satu kajian hirisan 
lintang telah dijalankan di kalangan 321 pekerja perkhidmatan perbandaran yang memenuhi kriteria yang 
diperlukan yang telah dipilih secara rawak dari empat daerah di Kelantan. Sesi bimbingan penemuramah 
menggunakan borang soal selidik yang telah divalidasi dan mengandungi soalan-soalan sosiodemografi, 
sejarah pekerjaan, persekitaran dan rekreasi serta PSA telah diadakan bersama peserta. Sampel darah 
telah diambil dari setiap peserta untuk ujian makmal (ELISA dan MAT). Dalam Fasa Dua, satu kajian 
intervensi telah diadakan melibatkan 69 peserta ‘berisiko tinggi untuk seropositif terhadap leptospirosis' 
yang telah dipilih menggunakan Senarai Semak Faktor Risiko Leptospirosis, di mana 32 peserta dari Majlis 
Perbandaran Kota Bharu telah diletakkan di dalam kumpulan intervensi manakala 37 peserta dari Majlis 
Daerah Tanah Merah, Kuala Krai dan Gua Musang telah diletakkan sebagai kumpulan kawalan. MPKIL 
telah diberikan kepada kumpulan intervensi manakala kumpulan kawalan tidak menerima sebarang 
intervensi. Markah PSA semasa Fasa Satu kajian diambil sebagai markah sebelum intervensi manakala 
markah PSA selepas intervensi diambil enam minggu selepas intervensi tamat.

KEPUTUSAN
Semua peserta adalah berbangsa Melayu, dengan kebanyakannya lelaki dengan min umur 40.6 (SD 
10.28) tahun. Min tempoh pekerjaan adalah 12.1 (SD 9.62) tahun. Seroprevalen leptospirosis adalah 25.5% 
dan serovar yang paling banyak dikesan adalah Sarawak (59.8%). Dalam penilaian PSA, kebanyakan 
pekerja mempunyai domain Pengetahuan tahap sederhana tentang penyakit leptospirosis dan mendapat 
markah domain Amalan yang tidak memuaskan manakala bagi domain Sikap, peratusan peserta yang 
mendapat markah memuaskan (52%) tinggi sedikit berbanding mereka yang mendapat markah yang tidak 
memuaskan (48%). Faktor-faktor pekerjaan (bekerja lebih masa, sentuhan dengan haiwan semasa bekerja 
dan melihat tikus di tempat kerja) dan persekitaran (pekerja yang tinggal <200 meter dari sungai) telah 
dikenalpasti sebagai faktor-faktor risiko terhadap pendedahan kepada penyakit leptospirosis manakala 
faktor-faktor perlindungan terhadap leptospirosis yang telah dikenalpasti dalam kajian ini adalah golongan 
pekerja yang lebih berumur, memakai kasut but semasa bekerja dan membasuh tangan menggunakan 
sabun selepas bekerja. Enam minggu selepas tamatnya intervensi, terdapat peningkatan signifikan min 
markah PSA dalam kumpulan intervensi (perbezaan min dalam kumpulan intervensi adalah 34.31 bagi 
domain Pengetahuan (95% Cl: 25.52, 43.10; p<0.001), 27.34 bagi domain Sikap (95% Ci: 23.13, 31.55; 
p<0.001) dan 26.74 bagi domain Amalan (95% Cl: 22.56, 30.92; p<0.001)) berbanding kumpulan kawalan 
yang tiada peningkatan signifikan.
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ABSTRACT

1

Aziah BD1*, Mohd Ridzuan J1, Zahiruddin WM1
1.Department of Community Medicine, School of Medical Sciences, Universiti Sains 

Malaysia Health Campus, 16150 Kota Bharu, Malaysia

♦Corresponding Author Email: aziahkbtSusm.my 
Received 24ApriI 2016, Accepted 03 May 2016

Leptospirosis, a potentially fatal bacterial infection, is endemic in tropical and sub-tropical 
countries. Agricultural workers are at greater risk because of their increased contact with the 
environment. This study aimed to develop a leptospirosis screening index for oil palm 
plantation workers. It involved 350 oil palm plantation workers in southern Malaysia using 
an interviewer-guided questionnaire and serological microscopic agglutination test (MAT) 

with cut-off titre for seropositive at >1:100. A new 13-point screening index was developed 
based on six significant leptospirosis associated factors of‘fruit collector job’, ‘did not wear 
rubber glove PPE’, ‘working with the presence of hand wound’, ‘did not wash hands with 
soap after work before eating or drinking’, ‘presence of cows in the plantation’ and ‘presence 

of a landfill site in the plantation’. The screening index has good discriminatory power of 
83.9 percent. The newly-developed evidence-based screening index will likely help identify 
which of the many Malaysian oil palm plantation workers are most at risk of leptospirosis 

infection.
Keywords: Leptospirosis, screening index, microscopic agglutination test, oil palm 

plantation workers

OLCi

The Development of a Leptospirosis Screening Index for Oil Palm 
Plantation Workers

k. u ■lit

Please cite this article as: Aziah BD et al., The Development of a Leptospirosis Screening Index for 
Oil Palm Plantation Workers. British Journal of Medical and Health Research 2016.
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1. Introduction

2. Materials and methods

Study on Seroprevalence and Leptospiral 
Antibody Distribution among High-risk Planters in 
Malaysia

'Corresponding author.
E-mail: aziahkbsusm.my (B.D. Aziah).

Copyright © 2016 Korea Centers for Disease Control and Prevention. Published by Elsevier Korea LLC. This is an open access article 
under the CC BY-NC-ND license (http://creativeco1n1nons.0rg/licenses/by-nc nd/-l.O/).

2.1. Study design and population
A cross-sectional study was conducted in June 2014 

involving 10 oil palm plantations in Melaka and Johor, 
which are southern states of Malaysia. The study was 
granted ethical approval by the Research and Ethics 
Committee (Human), School of Medical Sciences,

contaminated with the urine of an infected animal. 
Symptomatic leptospirosis usually manifests itself as a 
range of diseases from a flu-like illness to Weil’s syn­
drome, with the case fatality rate ranging from 5% to 
15%, and is characterized by jaundice, renal failure, and 
hemorrhage [5J. The past outbreaks of leptospirosis in 
developed countries were often related to recreational 
activities, whereas these outbreaks tended to be seasonal 
in nature, related to animal activities, and related to 
agricultural and occupational factors in developing 
countries [6.7], A recent hospital-based study reported 
that the majority of leptospirosis cases in Malaysia were 
among agricultural workers [8|.

The palm oil industry is the main agricultural sector 
in Malaysia, one of the world’s main palm oil exporters, 
and it accounts for 77% of the total agricultural land and 
has become the fourth largest contributor to the 
Malaysian economy [9,10J. The available data show that 
the palm oil industry in Malaysia is a major sector of 
employment, with the industry supporting more than 1.4 
million jobs and 468,056 people hired as field workers 
in plantations [ 10.1 I J.

KOREA CENTFRS FOR
O1SFA5F. CONTROL A PREVENTION

Please cite this article in press as: Ridzuan JM, et al.. Study on Seroprevalence and Leptospiral Antibody Distribution among High-risk Planters in 
Malaysia, Osong Public Health Res Perspcct (2016), http://dx.doi.Org/10.10l6/j.phrp.2016.04.006

Received: September 
14, 2015
Revised: April 19, 2016 
Accepted: April 20, 
2016

Department of Community Medicine, School of Medical Sciences, Universiti Sains Malaysia Health 
Campus, Kota Bharu, Malaysia.

Leptospirosis is a potentially fatal bacterial infection 
recognized as a zoonotic spirochetal disease. The dis­
ease is also considered as a re-emerging global public 
health issue of worldwide importance, especially in 
tropical and subtropical countries. The exact number of 
human cases in the world is not precisely known 
because of the lack of surveillance data worldwide [ I ]. 
Recent data have shown that Malaysia is an endemic 
country for leptospirosis, with an increased number of 
reported cases and outbreaks and a significant number of 
deaths over the past decade [2.3]. The prevalence of 
leptospirosis in Malaysia increased from 2004 to 2009, 
and the case fatality rate within that period varied from 
1.8% to 7.6% [4J.

Leptospirosis is transmitted to humans through skin 
or the mucous membrane coming into contact with 
water, moist soil, vegetation, or environmental surfaces

Oson? Public Health Res Perspect 2016. a 3 1 a j: S a a 19 
http: -.-dx.doi.org/ 10.1016/j.piup. 2016.0-1.006 
plSSN 2210-9099 elSSN 2233-6052

http://creativeco1n1nons.0rg/licenses/by-nc
http://dx.doi.Org/10.10l6/j.phrp.2016.04.006
dx.doi.org/
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Vol. 8 No. 3 (2016)

The Occupational Hazard Study for Leptospirosis 
among Agriculture Workers o o

Leptospirosis is a re-emerging, potentially fatal, zoonotic, occupational disease of worldwide 
importance, especially in tropical and subtropical countries. It is estimated that annually, the

Keywords: Leptospirosis, risk factors, microscopic agglutination test, oil palm plantation 
workers

Department of Community Medicine, School of Medical Sciences, Universiti Sains Malaysia Health 
Campus, 16150 Kota Bharu, Malaysia

Abstract
Introduction: Leptospirosis is a re-emerging zoonotic, occupational disease especially in 
tropical countries. Oil palm plantation workers are likely to be exposed to the leptospiral 
infection due to their manual work practices with frequent environment contact.
Objective: The aim of this study was to determine the seroprevalence of leptospirosis and to 
identify the work practices risk factors for leptospirosis infection among oil palm plantation 
workers in Malaysia.
Methods: This cross-sectional study involved 350 oil palm plantation workers in southern 
Malaysia using an interviewer-guided questionnaire. In addition, blood samples were taken for 
serological testing using a microscopic agglutination test conducted at the Institute of Medical 
Research; the cut-off titre for seropositive was >1:100.
Results: The overall seroprevalence of leptospiral antibodies was 28.6%. The significant work 
practices risk factors found to be associated with seropositive leptospirosis were ‘did not wear 
rubber glove PPE’ (AOR: 5.25; 95% Cl: 2.88, 9.56; p<0.001), ‘working with the presence of 
hand wound’ (AOR: 3.13; 95% CI: 1.83, 5.36; p<0.001), and ‘did not wash hands with soap after 
work before eating or drinking’ (AOR: 3.97; 95% Cl: 2.25, 7.02; p <0.001).
Conclusion: The high seroprevalence of leptospirosis shows that this group of workers are at 
high risk of Leptospira infection. The notable associated work practice factors provide a clear 
indication that awareness towards the risk of this disease is important and the infection can 
probably be prevented by stressing these modifiable factors through intervention programmes.

* Corresponding Author:
Aziah binti Daud
Department of Community Medicine, School of Medical Sciences, Universiti Sains Malaysia Health
Campus, 16150 Kota Bharu, Malaysia
Email: aziahkb@usm.my | Telephone: +60 (0)9 7676633 | Fax: +60 (0)9 7676654
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Conclusions: High risk occupation mostly agricultural workers and food handlers were 
associated with leptospirosis. Rainfall distribution and type of land were observed to 
influence number of leptospirosis cases in Kelantan. Combination of these multifactorial 
factors contributed to leptospirosis in Kelantan 2014.

Methods: This was a cross-sectional study done among leptospirosis cases in Kelantan 2014 
based on E-notifikasi database from January 2014 to December 2014. Climate data were 
taken from National Meteorology Department. The data were analyzed using IBM SPSS 22 
and Map Source Version 6 Software.

★Corresponding author: Dr Aziah Daud, MD(UKM), Master ComMedfUSM)
Department of Community Medicine, School of Medical Sciences, Universiti Sains Malaysia, 
16150 Kubang Kenan, Kelantan, Malaysia. E-mail: aziahkb@usm.my

CHARACTERISTICS, GEOGRAPHICAL PATTERN AND 
ASSOCIATED FACTOR OF LEPTOSPIROSIS IN KELANTAN 

2014

I 
I

<
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Introduction: Leptospirosis is a zoonotic disease largely attributed to climatic and 
environmental condition. The occurrence signifies the complex interaction between man, 
animal host and the environment whereby socioeconomic status, occupation, association with 
animals, recreational activity and climate are all connected with occurrence of leptospirosis. 
The aim of this study was to determine the sociodemographic characteristics, geographical 
pattern and associated factors of leptospirosis in Kelantan 2014.

’ Department of Community Health,, School of Medical Sciences, Universiti Sains Malaysia, 
16150 Kubang Kerian, Kelantan, Malaysia.

2 Communicable Disease Centre Unit, Kelantan State Health of Department, 15150 Kota Bharu, 
Kelantan, Malaysia.
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Results: There were 620 confirmed Leptospirosis cases in Kelantan. Majority was Malay 
(88.7%) and male (63.7%). The mean (SD) age was 33.2 (18.23) years with age range from 2 
to 89 years old. Most were in low risk occupational group (61.3%). Multiple logistic 
regression analysis showed high risk occupation (adjusted OR: 1.671, 95% CI: 1.228, 2.273, 
p=0.001) and age (adjusted OR: 1.010, CI: 1.003, 1.018, p= 0.008) were the significant 
associated factors. In relation to rainfall, majority of the cases occur from August to 
December 2014 with rainfall range from 160.3 mm to 1092.6 mm. Most resided in settlement 
area (22.9%), followed by plantation (16.1%), rural area (14.4%) and paddy field (13.8%).

Mohd Azimullah AZ, Aziah BD, Fauziah MN
Ki.
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zoonotic disease that affects both humans 
and animals. It is transmitted to humans 
through contact between the skin or mu­
cous membrane and water, moist soil, veg­
etation, or environmental surfaces that are
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Introduction

Work Environment- 
Related Risk Factors for 
Leptospirosis among 
Plantation Workers in 
Tropical Countries: Evidence 
from Malaysia
J Mohd Ridzuan, BD Aziah, 
WM Zahiruddin
Abstract

Cite this article as: Mohd Ridzuan J, Aziah BO, Zahiruddin WM. Work environment-related risk factors for 
leptospirosis among plantation workers in tropical countries: Evidence from Malaysia. Int J Occup Environ Med 
2016;7:156-163.
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Background: Leptospirosis is a zoonotic disease that is recognized as a re-emerging global 
public health issue, especially in tropical and subtropical countries. Malaysia, for example, 
has increasingly registered leptospirosis cases, outbreaks, and fatalities over the past decade 
One of the major industries in the country is the palm oil sector, which employs numerous 
agricultural workers. These laborers are at a particularly high risk of contracting the disease.

Objective: To identify the work environment-related risk factors for leptospirosis infection 
among oil palm plantation workers in Malaysia.

Methods: A cross-sectional study involving 350 workers was conducted. The participants 
were interviewed and administered a microscopic agglutination test. Seropositivity was deter­
mined using a cut-off titer of >1:100.

Results: 100 of 350 workers tested positive for leptospiral antibodies, hence, a seropreva­
lence of 28.6% (95% CI 23.8% to 33.3%). The workplace environment-related risk factors 
significantly associated with seropositive leptospirosis were the presence of cows in planta­
tions (adjusted OR 4.78, 95% CI 2.76 to 8.26) and the presence of a landfill in plantations 
(adjusted OR 2.04, 95% CI 1.22 to 3.40).

Conclusion: Preventing leptospirosis incidence among oil palm plantation workers necessi­
tates changes in policy on work environments. Identifying modifiable factors may also con­
tribute to the reduction of the infection.
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IMPLEMENTATION OF WEB­
BASED GEOGRAPHICAL 
INFORMATION SYSTEM (GIS) 
APPLICATION FOR MAPPING OF 
HEALTH FACILITIES, SERVICES 
AND PROVIDERS IN MALAYSIA

The findings from this study could be used for 
planning of intervention program for these high risk 
populations.

This study is to design, develop, create, deploy, 
test and deliver, together with documentation, help 
manual and training for web-based Geographic 
Information Systems (GIS) application of health 
facilities and services under Ministry of Health, 
Malaysia. The system is web-based mapping and 
navigation can be used with Internet search engines 
such as Internet Explorer and Mozilla Firefox. The 
development of web mapping system was 
programmed by using ArcGIS Server. Tools and GIS 
software functions will be simplified to allow the 
search and analysis process to be done easier. 
There are four modules in the system created. First 
module is view'; for displaying list of health 
facilities in the system. Second module is search'; 
for obtaining information on health facilities, 
services, providers and specialities. Third module is 
analysis'; for gathering geographic information of 
an area, get ratios facilities, services, and providers 
of services to the population, analysis of the buffer 
zone (buffer) to find coverage of a health facility 
for a certain distance and other geostatistical 
analysis. Last module is 'tools' for issuing the results 
of the analysis in the form of tables, graphs and 
maps that can be stored or printed. The system is 
controlled by the administrator whereby users are 
required to request to use this application. Web 
mapping can be expanded by using smartphones and 
tablets that supports Android, iOS and Windows. 
This system can also know the distribution of the 
disease in real time whereby appropriate users can 
update through online. Web mapping application 
enables users to use the GIS database to gather 
information on facilities, services and service 
providers without having to have an in depth 
knowledge in the field of GIS or using GIS software. 
This system can be used to assist stakeholders in 
the Ministry of Health in planning and developing 
facilities and services in Malaysia. It can reduce the 
use of human resources especially in monitoring and

OCCUPATIONAL AND 
ENVIRONMENTAL 
CHARACTERISTICS AMONG 
SEROPOSITIVE TOWN SERVICE 
WORKERS FOR LEPTOSPIROSIS 
IN KELANTAN, MALAYSIA

7"> NATIONAL PUBLIC HEALTH CONFERENCE 2013
Pubiir-Pnvule Prirtni-rship towards A, nig Tuimts.iI Health Co\eiai:<- 
1 1 - 13'- November 2d J 3

Keywords: town 
seroprevalence, 
environmental characteristics

Mohamad Az far Z', Aziah D , Mohd Nazri S'. 
Mohamed Rusli A , Maizurah O2, Zahiruddin WM'. 
Nor Az w any Y', Nabilah /’, Siti Asma' HJ. Mohd 
Nikman A4

Leptospirosis is presumed to be the most 
widespread re-emerging zoonotic disease of global 
importance affecting humans in tropical, 
subtropical and temperate zones. This study was 
designed to determine the seroprevalence of 
leptospirosis among town service workers in 
Kelantan, Malaysia and to describe their 
occupational and environmental characteristics. A 
cross sectional study was conducted from Januaiy 
until March 2013 among 321 town service workers 
who fulfilled the inclusion and exclusion study 
criteria and were randomly selected from four 
districts in Kelantan. Workers were interviewed 
using a validated questionnaire which consists of 
socio-demographic, occupational and environmental 
history and venous blood was taken from each 
subject for microscopic agglutination test (MAT), 
Sixty nine out of 321 Malay respondents (21.5%) 
were seropositive for leptospirosis and the 
predominant pathogenic serovar identified was 
Sarawak (52.2%). Majority of the seropositive 
respondents were males (92.8%) with the mean of 
age of 37.1 (SD 9.78) years old. The mean duration 
of employment was 9.6 (SD 7.82) years and the 
‘Town Cleaner” job category recorded the highest 
seropositive subjects (53.6%). Noncompliance to use 
of personal protective equipment and unsatisfactory 
personal hygiene practice during or after work were 
high, 68.1% and 65.2% respectively. Among 
important known environmental factors that were 
associated with increased risk of leptospirosis 
infection studied were presence of rodents in house 
(81.2%), distance from house to river s200m (39.1%) 
and house area affected by flood (31.9%). In 
conclusion, occupational and environmental factors 
contribute to high seroprevalence of leptospirosis 
among town service workers in Kelantan, Malaysia.

service workers, leptospirosis, 
occupational characteristics,

'Department of Community Medicine. Universiti 
Sains Malaysia;
'Informatics for Community Health, Universiti Sains 
Malaysia;
’Department of Medical Microbiology
Parasitology, Universiti Sains Malaysia;
''Department of Anaesthesiology, Universiti Sains 
Malaysia.
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OP3: THE RISE OF LEPTOSPIROSIS IN 
KELANTAN 2014: CHARACTERISTICS, 
GEOGRAPHICAL PATTERN AND 
ASSOCIATED FACTORS

OP4: STRATIFICATION OF DENGUE 
INDUCED ACUTE KIDNEY INJURY BY 
USING CONVENTIONAL, AKIN AND 
RIFLE DEFINITIONS: A COMPARATIVE 
ANALYSIS

Introduction:
Acute kidney injury (AKI) during dengue infectic 
has been stratified by several definitions results 
in variations in incidence and clinico-laborato 
characteristics of AKI.

Objective:
To compare three commonly used definitions < 
AKI among dengue patients.

Methods:
It was a retrospective study involving a tot< 
413 dengue patients were defined and stage 
according to conventional definition (CD 
AKIN and RIFLE criteria. All three definitions wer 
compared by using Chi-square, student t te 
and one way ANOVA. Logistic regression wc 
used to determine predictors of AKI.

Methods:
This was a cross-sectional study done among 
confirmed leptospirosis cases in Kelantan 2014 
based on E-notifikasi database from January 
2014 to December 2014. Data for rainfall and 
temperature changes in 2014 taken from the 
National Meteorology Department. The data 
were analyzed using IBM SPSS 22 and Map 
Source Version 6 Software.

Results:
There were 620 confirmed Leptospirosis cases in 
Kelantan in year 2014 distributed in all districts 
with 17 mortality. The majority were Maloy 
(88.7%) and male (63.7%) outnumbered female 
cases (36.3%). The mean (SD) age was 33.2 
(18.23) years with age ranged from 2 to 89 years 
old. Most were in the low risk occupational 
group. Logistic regression analysis showed that 
high risk occupation group and age were the 
significant associated factors. In relation to 
rainfall, the majority of the cases occurred from 
August to December 2014 with rainfall range 
from 160.3 mm to 1092.6 mm. Most resided in the 
settlement area (22.9%), followed by plantation 
(16.1%), rural area (14.4%) and paddy field 
(13.8%).

h
Mohd Azimullah Bin Abdullah @ Zakariq, Azlah 
Daud
Department of Community Medicine. School of 
Medical Sciences. Health Campus, Universiti Sains 
Malaysia, Kubang Kerian, Kelantan

Conclusion:
The rise of leptospirosis in Kelantan in 2014 w 
unevenly distributed in all districts. High r 
occupation mostly agricultural workers and foe 
handlers were associated with leptospiro: 
Rainfall distribution and type of land we 
observed to influence number of leptospiro 
cases in Kelantan. The combination of the 
multifactorial factors contributed to the ri 
of leptospirosis in Kelantan 2014 thus require 
multisectorial control and prevention strategi 
to combat the disease.

Introduction:
Leptospirosis is a zoonotic disease largely 
attributed to climate and environmental 
condition. The occurrence signifies the complex 
interaction between man, animal host and 
the environment whereby the socioeconomic 
status, occupation, association with animals, 
recreational activity, climate and rainfall are all 
connected with leptospirosis.
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Objective:
To determine the sociodemographic 
characteristics, geographical pattern and 
associated factors of confirmed leptospirosis in 
Kelantan 2014.
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Thank you for your kind interest and support and looking forward to meet you at the conference.

This is a computer generated letter, no signature is required.

Kindly be informed that your registration form has been received. Kindly proceed to registration and 
payment for the program. We note that you / your organization will pay the conference cost;

International Conference of Environmental and Occupational Health (ICEOH) 
Putrajaya Mariotl Hotel, Putrajaya, Malaysia from 7-9 April 2014.

Dear Sir / Madam.
1ST INTERNATIONAL CONFERENCE OF ENVIRONMENTAL AND OCCUPATIONAL HEALTH 
(ICEOH 2014)

: aziahkb@usm my
: Dr. Aziah Daud (681030-0) -5182)

Email
ID

IMPOR-; ANT NOTICE OF WITHDRAWAL;
«-■’ Withdrawal in writing 1 month before conference dates — 50% of fees applicable

No withdrawal is allowed less than 1 month from conference dates. Replacement is 
welcomed with written notice.

Is'

[~Regu!ar (Groups of 3 or more) - MYR 500 / USD 157 per person ’
_ i______________________________;______________
1 Full price registration (Regular (groups of 3 or more) -MYR 980 / 
j USD 550 per person * Discount MYR 800

' "hviYR l73OO

BANKING INFORMATION
BANK: CiMB BANK BERHAD
ACCOUNT NAME: KIRA-KIRA AM UPM
SWIFT CODE: CIBBMYKL
ACCOUNT NO: 1215-0005004-05-0
DESCRIPTION OF PAYMENT: FOR ICEOH 2014 CONFERENCE 
Payment by cheque made payable to BENDAHARI UPM.

Telephone : ••■60 (3) 8947 264 3 / 2396 / 2394 I 
Facsimile : 1-60 (3) 8947 2394
Website : hUp://www.iceoh20l~4.crq/ijfcon20l4/

Secretariat
Is1 international Conference of Environmental and Occupational Health (ICEOH)
Department of Environmental and Occupational Health
Faculty ol Medicine and Health Sciences
Universiti Putra Malaysia
43400 Serdang
Selangor MALAYSIA

Conference dinner

Total cost

Note'
1. Please remit only MYR or USD (at fix currency rate 1 USD = 3.50 MYR) as per your registration status 
Syndicate ICEOH2014 under payment remarks. Payments via Bank Drafts, Cheque, Bank Wire Transfer & 
TTbfesubjected to bank charges Payments should be free of all bank charges. Bank charges should be 
b2^ie>b,y\the remitting party (7f this is not adhered to, we will bill you for additional charges u.i 
f^tratfgri.day).
2. -'Students are required to submit a scanned copy of a letter from your institution confirming youi 
student status & should be emailed to treasurer.iceoh2014@qmail.com at point of registration.

Please note chat you must scan and send your original proof of payment to 
treasu ret .iceo.h2014@qmail.com

mailto:treasurer.iceoh2014@qmail.com
mailto:h2014@qmail.co
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