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Objective: The aim of this thesis is to identify the level of knowledge, attitude, 
belief and practices towards leptospirosis. Methodology: A cross-sectional 
study was conducted among 444 residents aged 18 years old and above. 
Respondents were sampled using cluster sampling. A set of validated 
questionnaires were used to determine level of knowledge, attitude, belief and 
practice. Knowledge consisted of questions on causative agent, diagnosis, 
modes of transmission, prevention actions, sign, symptoms and complications. 
Practices consisted of questions on waste management, personal hygiene and 
environmental cleanliness. Result: This study showed that majority of 
respondents have poor knowledge (57%), unacceptable attitude (90.3%) and 
have unacceptable practice (69.1%). Regression analysis was conducted and 
the result showed that Malay respondents are three times more likely to have 
good knowledge compared to non-Malay with an odd ratio (AOR)=0.71, 95% 
confidence interval (CI)=0.209-0.973. Among the KAP variables, attitude (AOR = 
4.357, 95% CI = 2.613–7.264) was the only predictor for the preventive practices 
by logistic regression analysis. Conclusion: Continuous education for rural 
communities regarding leptospirosis and its prevention should be initiated 
urgently. Campaigns on leptospirosis using social and mass media should be 
conducted to alert this multi-ethnic community for better preventive strategies in 
future. 
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PENGETAHUAN, SIKAP, KEPERCAYAAN DAN AMALAN PENCEGAHAN 
TERHADAP PENYAKIT KENCING TIKUS DALAM KALANGAN KOMUNITI 

LUAR BANDAR HULU LANGAT DI SELANGOR, MALAYSIA 

Oleh 

NORAMIRA BINTI NOZMI 

Ogos 2018 

Pengerusi  :  Professor Madya Rukman bin Awang Hamat, MD 
Fakulti       :  Perubatan dan Sains Kesihatan 

 
Objektif:  Tujuan tesis ini ditulis adalah untuk mengenalpasti tahap 
pengetahuan, sikap, kepercayaan dan amalan terhadap penyakit kencing tikus. 
Metodologi: Kajian irisan lintang telah dijalankan dalam kalangan 444 penduduk 
berumur 18 tahun dan ke atas. Responden dipilih menggunakan kaedah 
persampelan kluster dan kajian dijalankan menggunakan borang soal selidik 
yang telah disahkan. Bahagian pengetahuan mempunyai enam bahagian, iaitu 
agen penyebab, diagnosis, mod transmisi, tindakan pencegahan, tanda dan 
gejala, serta komplikasi. Bahagian amalan pula terdiri daripada amalan 
pengurusan sampah, amalan kebersihan diri dan persekitaran. Keputusan: 
Kajian ini mendapati majoriti responden mempunyai pengetahuan yang lemah 
(57%), sikap yang kurang baik (90.3%) dan amalan yang kurang baik (69.1%) 
terhadap penyakit leptospirosis. Analisis regresi mendapati responden Melayu 
mempunyai kebarangkalian tiga kali lebih tinggi untuk mempunyai tahap 
pengetahuan yang baik berbanding responden bukan Melayu (AOR)= 0.71, 95% 
CI=0.209-0.973. Antara ketiga-tiga pemboleh ubah KAP, sikap (AOR=4.357, 
95% CI=2.613-7.264) adalah prediktor kepada amalan pencegahan melalui 
analisis regresi. Kesimpulan: Pendidikan berterusan untuk komuniti pedalaman 
tentang penyakit leptospirosis dan kaedah pencegahannya harus dijalankan 
serta merta. Kempen meggunakan media sosial dan media massa hendaklah 
dijalankan untuk sebagai amaran kepada komuniti pelbagai etnik di negara ini 
supaya strategi pencegahan dapat dijalankan pada masa akan datang. 
 
Kata Kunci: kencing tikus, pengetahuan, sikap, amalan, kepercayaan, 
pedalaman 
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CHAPTER 1 

INTRODUCTION 

1.1 Background of Study 
 
Leptospirosis is a globally important zoonotic disease that affects humans in 
rural and urban settings, in both industrialized and developing countries 
(Levett, 2001; Bharti et al., 2003; McBride et al., 2005) and is caused by 
Leptospira infection (Haake et al., 2015). Transmission of Leptospira 
pathogens to human occurs mainly through indirect contact with water or soil 
contaminated by the urine of infected animals (Faine et al., 1999). Leptopirosis 
is considered as a worldwide zoonosis, which exists in all continents except 
Antarctica, and its prevalence is higher in tropics compared to temperate 
countries (Langoni, 1999; Bharadwaj, 2004; Adler, 2010). In the early years, 
leptospirosis was identified to be associated with occupational exposure, which 
included agricultural workers, military armies, mining workers and veterinary 
workers being among the high risk groups (Levett, 2001; Bharti et al., 2003). 
However, recreational exposure was reported to cause the increase in 
leptospirosis cases over the years which targeted those who were involved in 
water sports as the high risk groups in getting leptospirosis (Haake et al., 
2002).  
 
 
Abundance of rats found in recreational areas and in urban and rural residential 
areas contributed to the high risk of infection to the visitors and residents of the 
areas (Wasinki et al., 2013). Poor sanitary condition, accumulation of garbage 
and open sewers attract the rat population to scavenge in the area thus 
creating a favourable condition for their survivability in the environment (Ko et 
al., 2009).  

 

In addition, flood was proved to be one of the risk factors that contributed to the 
leptospirosis infection (Kawaguchi et al., 2008; Socolovschi et al., 2011; 
Allwood et al., 2014). Monsoon season in Malaysia which comes with heavy 
rainfall and floods may cause the increasing risk of leptospirosis infection 
(Benacer et al., 2016). Benacer’s study is supported by the previous studies 
which proved that outbreaks of leptospirosis did occur after floods and rainy 
season (Kawaguchi et al., 2008; Socolovschi et al., 2011).  

 

Although the prevalence of leptospirosis in Malaysia is quite alarming, there 
seems to be a gap of knowledge on leptospirosis amongst Malaysians. 
Previous studies on the disease reported that the knowledge level of 
Malaysians was still under unsatisfactory level (Rahim et al., 2012; Sakinah et 
al., 2015; Suhailah, 2017). Previous studies on leptospirosis among people in 
Southeast Asian countries and Asian countries also reported similar results 
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(Wiwanitkit, 2006; Charmaine et al., 2014, Arbiol et al., 2016, Prabhu et al., 
2014; Ravikant et al., 2014; Arulmozhi and Natarajaseenivan, 2017). 
 
 
1.2 Problem Statement 

Historically, the annual incidence rate in Malaysia is from 0.97 to 12.47 cases 
per 100,000 populations from year 2004 to 2012 (Benacer et al., 2016). The 
number has been increasingly high in 2013 where Malaysia recorded the 
incidence rate up to 28.00 to 30.00 cases per 100, 000 population. Selangor 
had the highest incidence rate from year 2012 and 2013 with 24.68 cases per 
100, 000 populations among all states in Malaysia. Hulu Langat recorded the 
highest death cases due to leptospirosis cases among districts in Selangor with 
39 cases (Selangor State Health Department, 2010). 
 
 
 
Most cases in Hulu Langat were reported to be sourced from contaminated 
water or soil. In February 2017, a resort in Sungai Congkak was ordered to 
close by JKNS after the area was found to be positively contaminated with 
leptospirosis (Zaini, 2017). In 2007, 11 pupils from Melaka were infected by 
leptospirosis after they went for a camping in Sungai Congkak, Hulu Langat 
(Othman, 2007). These cases indicated that residents in the study area are at 
risk in getting leptospirosis infection as their residence area is located nearby 
the contaminated rivers. 

 

 

(Source: Malaysia Gazette, 16
th
 February 2017) 

Figure 1.1: Article on leptospirosis cases in Hulu Langat 
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Previous local studies have only focused on the knowledge, attitude and 
practice of leptospirosis among urban population in Malaysia (Rahim et al., 
2012; Sakinah et al., 2015; Suhailah, 2017). However, there is still no 
published study regarding knowledge, attitude, belief and practice among rural 
population in Malaysia. Thus, there is a need to conduct a study on knowledge, 
attitude, belief and practices among residents in Hulu Langat rural areas. The 
study needs to be conducted in the area to identify the knowledge gap in rural 
population so the data can be used as a baseline in developing an effective 
intervention module.  
 
 
1.3 Significance of Study 
 
The symptoms and signs associated with leptospirosis are non-specific, which 
often cause misdiagnosis especially at early phase of infection (ESR, 2001). 
Majority of leptospirosis patients are not recognized or misdiagnosed as 
malaria, dengue and enteric fever (Lozano et al., 2012). This might due to the 
overlapping of signs and symptoms with other diseases, leptospirosis cases 
often lead to delayed treatment of severe complication and poor outcomes 
(Flannery et al., 2001).  

 

To overcome this problem, an intervention module can be developed to guide 
medical practitioners such as doctors, nurses and laboratory officers in 
detecting leptospirosis at early stages. The data from this study can provide the 
information required in developing the intervention module.  

 

1.4  Conceptual Framework 

Figure 1.2 shows the conceptual framework of the study which explains the 
variables that were measured in the study. Socio-demographic and 
environmental information, past medical history, smoking and recreational 
behaviour were the independent variables while the KAP were the dependent 
variables. 
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1.5 Research Question 

What is the level of knowledge, attitude, belief and preventive practices of 
leptospirosis and the associations among residents in Hulu Langat rural areas? 

 

1.6 Research Objectives 

1.6.1  General Objective 

Socio-demographic Information 

 Age 

 Gender  

 Ethnicity 

 Monthly income  

 Type of education 

 Marital status 

 Occupational status 

 Period of employment 

Environmental Information  

 Sighting of rats 

 Distance of 

 home/workplace from 

 water bodies 

 Presence of animals 

 Floods  

 Open-dumping     

 garbage site 

Past Medical History of Leptospirosis Recreational 
Behaviour  

 Kayak 

 Camping 

 Gardening 

 Swimming 

 Fishing 

Smoking Behaviour 

Knowledge 

 

Attitude 

 

Preventive Practices 

 
Belief 

 

Figure 1.2: Conceptual framework of knowledge, attitude, belief and 
practices of leptospirosis among residents in Hulu Langat rural areas, 

Selangor 
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To determine the level of knowledge, attitude, belief and preventive practices 
(KABP) on leptospirosis and its associations among residents in Hulu Langat 
rural areas. 

 

1.6.2  Specific Objectives 
 
1. To describe the belief distribution of leptospirosis among residents in Hulu 
Langat rural areas.  

2. To describe the socio-demographic factors (age, gender, ethnicity, marital 
status, monthly income, education type, and occupational status and period of 
employment) of residents in Hulu Langat rural areas. 

3. To describe the environmental information (sighting of rats, distance of home 
or workplace from water bodies, presence of animals, floods, open-dumping 
garbage area) of residents in Hulu Langat rural areas. 

4. To describe the past medical history, smoking behaviour, and recreational 
behaviour of residents in Hulu Langat rural areas. 

5. To determine the associations between socio-demographic factors (age, 
gender, ethnicity, marital status, monthly income, education type,  occupational 
status and period of employment)  with knowledge, attitude, and preventive 
practices (KAP) of leptospirosis among residents in Hulu Langat rural areas. 

6. To determine the associations between environmental factors (sighting of 
rats, distance of home or workplace from water bodies, presence of animals, 
floods, open-dumping garbage area) with knowledge, attitude, and preventive 
practices (KAP) of leptospirosis among residents in Hulu Langat rural areas. 

7. To determine the associations between past medical history, smoking 
behaviour and recreational behaviour with knowledge, attitude, and preventive 
practices (KAP) of leptospirosis among residents in Hulu Langat rural areas. 

8. To determine the association between the level of knowledge with attitude 
and preventive practices, attitude with knowledge and preventive practices, and 
preventive practices with knowledge and attitude of leptospirosis among 
residents in Hulu Langat rural areas. 

9. To determine the predictors of knowledge, attitude, and preventive practices 
of of leptospirosis among residents in Hulu Langat rural areas. 

 

1.7 Research Hypothesis 

1. There is a significant association between socio-demographic factors and 
KAP level of leptospirosis among residents in Hulu Langat rural areas. 
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2. There is a significant association between environmental factors and KAP 
level of leptospirosis among residents in Hulu Langat rural areas. 
 
3. There is a significant association between past medical history and KAP 
level of leptospirosis among residents in Hulu Langat rural areas. 

4. There is a significant association between smoking habits and KAP level of 
leptospirosis among residents in Hulu Langat rural areas. 

5. There is a significant association between recreational behaviour and KAP 
level of leptospirosis among residents in Hulu Langat rural areas. 

6. There is a significant association between the level of knowledge, attitude 
and practices of leptospirosis among residents in Hulu Langat rural areas. 

7. There is a probability of predictors being associated with socio-demographic 
factors, environmental factors, past medical history, smoking habits and 
recreational behavior with KAP level of leptospirosis among residents in Hulu 
Langat rural areas. 

8. There is a probability of predictors being associated with knowledge, 
attitude, and practice among residents in Hulu Langat rural areas. 

 

1.8 Definition of Variables 

1.8.1 Conceptual Definition 

1. Age 
Age is the length of time that a person has lived or a thing that has existed 
(Oxford Dictionary of English, 2012). 
 
2. Attitude 
Attitude can be defined as a settled way of thinking or feeling about something 
(Oxford Dictionary of English, 2012). 
 
3. Belief  
Belief means an acceptance that something exists or is true (Oxford Dictionary 
of English, 2012). 
 
4. Education level 
Education level is the stages of the process of receiving or giving systematic 
instruction, especially at a school or university (Oxford Dictionary of English, 
2012). 
 
5. Environmental Information 
Environmental information means the state of the elements of the environment, 
such as air and atmosphere, water, soil, land, landscape and natural sites 
including wetlands, coastal and marine areas, biological diversity and its 
components, including genetically modified organisms, and the interaction 
among these elements (Scottish Information Commissioner, 2018). 
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6. Ethnicity 
Ethnicity is the fact or state of belonging to a social group that has a common 
national or cultural tradition (Oxford Dictionary of English, 2012). 
 
7. Gender 
Gender is the state of being male or female typically used with reference to 
social and cultural differences rather than biological ones (Oxford Dictionary of 
English, 2012). 
 
8. Income 
Income means money received, especially on regular basis, for work or 
through investments (Oxford Dictionary of English, 2012). 
 
9. Knowledge 
Knowledge is facts, information, and skills acquired through experience or 
education; the theoretical or practical understanding of a subject (Oxford 
Dictionary of English, 2012). 
 
10. Marital status 
The state of being married or not married which often used on official forms to 
ask if a person is married, single, divorced, or widowed (Oxford Dictionary of 
English, 2012). 
 
11. Occupation  
Occupation can be defined as a job or profession (Oxford Dictionary of English, 
2012).  
 
12. Past Medical History (PMH) 
In clinical medicine, the patient’s past and present which may contain relevant 
information bearing on their health past, present and future. Medical history 
taking is an important tool in the management of patient (MedicineNet, 2016). 
 
13. Personal Protective Equipment (PPE) 
Personal protective equipment is equipment worn to minimize exposure to 
hazards that cause serious workplace injuries and illnesses. These injuries and 
illnesses may result from contact with chemical, radiological, physical, 
electrical, mechanical, or other workplace hazards. Personal protective 
equipment may include items such as gloves, safety glasses and shoes, 
earplugs or muffs, hard hats, respirators, or coveralls, vests and full body suits. 
(OSHA, 2017). In this study, PPE refers to gloves, boots, face mask, and long-
sleeved shirts. 
    
14.  Preventive  
Preventive means a medicine or other treatment designed to prevent disease 
or ill health (Oxford Dictionary of English, 2012). 
 
15. Practice 
Practice means the actual application or use of an idea, belief or method, as 
opposed to theories relating to it (Oxford Dictionary of English, 2012). 
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16. Rat 
Rat is a rodent that resembles a large mouse, typically having a pointed snout 
and a long tail. Some kinds have become cosmopolitan and are sometimes 
responsible for transmitting diseases (Oxford Dictionary of English, 2012). 
 
17. Resident 
A resident can be defined as a person who lives somewhere permanently or on 
a long-term basis (Oxford Dictionary of English, 2012). 
 
18. Recreational activity 
Recreational is relating to or denoting activity done for enjoyment when one is 
not working while activity is a thing that a person or group does or has done 
(Oxford Dictionary of English, 2012). 
 
19.  Rural 
Rural is related to the characteristics of the countryside rather than the town 
(Oxford Dictionary of English, 2012). 
 
20.  Smoking behaviour 
Smoking behaviour can be defined as actions taken by a person that are 
associated with the burning and inhalation of a substance. Smoking behaviour 
includes the actual act of smoking, puffing style, depth of inhalation, and rate 
and frequency of smoking (Baker and Hooper, 2013).  

 

1.8.2 Operational Definitions 

1. Age 
Age is categorized into two categories which are <34 years old and ≥34 years 
old. 
 
2. Attitude 
Attitude is this study is referred to the preventive and control practices on 
leptospirosis. Attitude level can be categorized into two groups which are 
acceptable and unacceptable attitude. Respondents with attitude score 80% 
and above is considered as respondents with acceptable attitude whereas 
respondents with score less than 80% are considered as unacceptable.  
 
3. Belief  
Belief means the acceptance of certain myths or rumours they believe is true 
regarding leptospirosis. In this study, belief is described per item separately. 
 
4. Education level 
In this study, respondents are categorized into six groups which are no formal 
education, primary school, lower secondary school, upper secondary school, 
form 6/certificate/diploma and others.  
 
5.  Education type 
In this study, respondents are divided into two groups which are those who 
received formal and non-formal education. Formal education is defined as the 
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process of training and developing people in knowledge, skills, mind and 
character in a structured and certified program such as in schools and 
universities. Informal education is and educational model that comes 
spontaneously during the learning process and does not necessarily have a 
pre-defined curriculum. (Ngulube, 2016). 
 
6. Environmental information 
In the present study, environmental information was measured based on the 
presence of animals, flood, open-dumping garbage area and distance of home 
from water bodies. 
 
7.  Ethnicity 
In this study, there are 6 categories of races which are Malay, Chinese, Indian, 
Sabah Bumiputera, Sarawak Bumiputera and others. For further testing, 
ethnicity is divided into Malay and non-Malay. 
 
8. Gender 
Gender is categorized into two which are male and female. 
 
9. Income 
Income is categorized into two which are <RM1500 and ≥RM1500. The 
average poverty line in Selangor is RM1, 500 per household. (Selangor State 
Government,  2014). 
 
10. Knowledge 
In this study, level of knowledge is divided into two categories which are good 
and poor. Ones is considered having a good knowledge if their score is 80% 
and above while those who get less than 80% is considered having moderate 
knowledge level. Respondents were tested on their knowledge regarding 
leptospirosis on the causative agent, signs and symptoms, complications, 
modes of transmission, diagnosis, and preventive actions. 
 
11.  Marital status 
In this study, marital status is re-categorized into two groups which are married 
and unmarried. Unmarried include individual who is single, a widow or a 
widower. 
 
12. Occupation 
In this questionnaire, there are eight categories of occupations available which 
are unemployed, city council workers, soldiers, agricultural worker, veterinary 
worker, abattoir workers, restaurant/hawker/stall workers, office workers and 
others. In this study, these categories are divided into two occupational 
statuses which are employed and unemployed. Employed refers to people with 
jobs working for a company or another person.  Unemployed refers to people 
who do not have a job that provides money (Cambridge Dictionary, 2017).  
 
13.  Past Medical History of Leptsopirosis 
In this study, respondents were asked on their history of leptospirosis to 
determine its association with their KAP level.  
 
 



10 
 

14. Preventive practices 
Preventive practice in this questionnaire includes actions taken regarding 
waste management, self-hygiene, environment and notification of disease 
infection to authority. Acceptable preventive practice regarding leptospirosis is 
determined when the respondents get 80% or more score whereas 
unacceptable practice is when the respondents get less than 80%. 
 
15. Rat 
Rat can be defined as any of several long-tailed rodents of the family Muridae, 
of the genus Rattus and related genera, distinguished from the mouse by being 
larger. 
 
16. Resident  
In this study, a resident must be 18 years old or older, and lived in Hulu Langat 
rural areas for at least 182 days or more in a year. 
 
17. Recreational activity 
In this study, recreational activities include kayaking, camping in the 
jungle/forest, gardening, swimming at a waterfall/river/lake, and fishing. 
 
18.  Rural 
Rural areas can be defined as areas outside urban areas with population less 
than 10,000 people and at least 60% of the residents aged 15 years old and 
above are involved in agricultural activities (Department of Statistics Malaysia, 
2010). 



91 
 

REFERENCES 

Abiayi, E.A., Inabo, H.I., Jatau, E.D., Makinde, A.A., Sar, T.T., Ugbe, D.A., 
 Kumbish, P.R., Okewole, P.A. (2015). Knowledge, Attitudes, Risk 
 Factors and Practices (KARP) that Favor Leptospira Infection 
 among Abbatoir Workers in North Central Nigeria. Asian Journal of 
 Epidemiology 8 (4): 104-113 
 
Abiayi, E.A., Ajani, O.G., Micheal, J.I., Kumbish, P.R., Odugbo, M., Inabo, 
 H.I., Okewala, P. (2011). Serological evidence of leptospiral infection 
 in sheep and goats in Benue, Nigeria. Proceedings of the 48

th
 

 Annual NVMA Congress. 

Adler, B., Faine, S. (1978). The antibodies involved in the human 
immuneresponse to leptospiral infection. J Med Microbiol; 11:387-400.  

Adler, B., Moctezuma, A.P. (2010). Leptospira and leptospirosis. Veterinary 

 Microbiology 140 (3-4):287-296. 

Agampodi, S., Agampodi, T., Talagala, E., Perera, S., Chandraratne, S., 
 Fernando,  S. (2010). Do people know adequately about 
 leptospirosis? A knowledge assessment survey in post-outbreak 
 situation in Sri Lanka. International Journal of Preventive 
 Medicine, Vol 1,No 3.  

Allwood, P., Zanzi, C.M., Chang, M., Brown, P.D. (2014). Knowledge, 
 Perceptions,  and Environmental Risk Factors among Jamaican 
 Households with a History  of Leptospirosis.  Journal of Infection 
and  Public  Health 7: 314-322. 

Alubo, S.O., Zwandor, A., Jolayemi, T., Omudu, E. (2002). Acceptance and 
 stigmatization of PWLA in Nigeria, AIDS CARE. Pub Med 14(1):117-
 126. 

Araùjo, W. N., Finkmoore, B., Guilherme, S.R., Renato, B.R., Rivalda, 
 D.M.F., Jose,  E.H., Mitermayer,G.R., Albert, I.K., Costa, F. 
 (2013). Knowledge, attitudes,  and practices related to leptospirosis 
 in urban slum residents in Brazil. Am. J.  Trop. Med. Hyg., 88(2), pp. 
 359-363. 

Arcavi, L., Benowitz, N. (2004). Cigarette Smoking and Infection. Arch Intern 
 Med/Vol 164:2206-2216. 

Arulmozhi, T., Natarajaseenivasan, K. (2017). Knowledge, Attitude and 
 Practices  Related to Leptospirosis among Risk Population in 
 Periphery of South  Chennai in India.  Int. J. Adv. Res. Biol. Sci. ; 
 4(2): 183-187. 

Baker, E., Hooper, W. (2013).Smoking Behavior. Encyclopedia of 
 Behavioural  Medicine. Retrieved from https://doi.org/10.1007/978-
 1-4419-1005-9_349 

https://doi.org/10.1007/978-1-
https://doi.org/10.1007/978-1-


92 
 

Bharti, A.R., Nally, J.E., Ricaldi, J.N., Mathias, M.A., SIaz, M.M., Lovett, M.A., 
 et al.  (2003). Leptospirosis: a zoonotic disease of global importance. 
 Lancet Infect Dis; 3(12):757-71. 

Bluthenthal, R.N., Palar, K., Mendel, P. (2012). Attitudes and beliefs related 
 to HIV/AIDS in urban religious congregations: Barriers and 
 opportunities for HIV-related interventions. Soc Sci Med 74 
 (10):1520-1527. 

Bharadwaj, R. (2004). Leptospirosis—A Reemerging Disease. Indian J Med 
 Res  120(3), 136-138. 

Brook, I., Gober, A.E. (2005). Recovery of potential pathogens and interfering 
 bacteria in the nasopharynx of smokers and non-smokers. Chest 127 
 (6):2072-2075. 

Cacciapuoti, B., Ciceroni, L., Pinto, A., Apollini, M., ROndinella, V., Nonomi, 
 U., Benedetti, E., Cinco, M., Dessi, S., Dettori, G. (1994). Survey on 
 the prevalence of leptospira infections in the Italian population. Eur. 
 J.  Epidemiol. 10. 173-180. 

Camp site closed, leptospirosis investigation took place (2015, June 1),  Berita 
 Harian. Retrieved from http://www.moh.gov.my 

Centers for Disease Control and Prevention. (2011). Leptospirosis infection. 
 Retrieved on February 3 at 
 https://www.cdc.gov/leptospirosis/infection/index.html 

Chan, R., Khoo,L., Lam, M.S. (1997). A knowledge, attitudes, beliefs and 
 practices  (KABP) survey on HIV infection and AIDS among 
 doctors and dental  surgeons in Singapore. Ann Acad Med 
Singapore:  26(5): 581-7. 

Cook, A.G., Watson, J., Van, P.G., Robertson, A., Weinstein, P. (2008). 
 Natural disasters and their long-term impacts on health  communities.  
J Environ  Monit; 10(2):167-75. 

Costa, F., Wunder, E.A., Oliveira, D., Bisht, V., Rodrigues,G., Reis, M.G., et 
 al. (2015). Patterns in Leptospira Shedding in Norway Rats (Rattus 
 norvegicus)  from Brazilian Slum Communities at High Risk of 
 Disease Transmission, PLoS Ngl Trop Dis 9(6):e00038919. D
 oi:10.137/journal.pntd.0003819. 

Donaghy, M., Rees, A.J. (1983). Cigarette smoking and lung haemorrhage in 
 glomerulonephritis caused by autoantibodies to glomerular basement 
 membrane. Lancet 2: 1390-1393. 

Department of Statistics Malaysia. (2010).  Report on “Definition of Urban and 
 Rural  Areas in Population and Housing Census 2010". Retrieved 
 from  Retrieved from http://www.rurallink.gov.my/wp-
 content/uploads/2015/05/23.pdf 

http://www.moh.gov.my/
http://www.rurallink.gov.my/wp-content/uploads/2015/05/23.pdf
http://www.rurallink.gov.my/wp-content/uploads/2015/05/23.pdf


93 
 

Department of Urban and Rural Planning Selangor. (2011). Report on 
 “Research on  Selangor Structural Planning 2035”. Retrieved from 
 http://jpbdselangor.gov.my/Laporan/RSN_Selangor/laporan-t
 injauan/B7.0-Pelancongan.pdf 

Faine, S., Adler, B., Boein, C., Perolat, P. (2000). Leptospira and 

 leptospirosis, 2
nd

 edition. Melbourne: Med Sci; p 272. 

Faria, M.T., Calderwood,M.S., Athanazio, D.A., McBride, A.J.A., Hartskeel 
 R.A.,  Pereira, M.M., Ko,A.I., Reis, M.G. (2008). Carriage of 
 Leptospira interrogans among domestic rats from an urban setting 
 highly endemic for leptospirosis in Brazil. Acta Tropica 108:1-5. 

Flannery, B., Pereira, M., Velloso, L., Carvalho, C., DeCodes, L., et al. 
 (2001). Referral patterns of leptospirosis cases during a large urban 
 epidemic of dengue. Am J Trop Med Hyg; 65:657-663. 
 PMID:11716133. 

Gueverra, J.P., Borja, M.P., Gloriani, N.G. (2016). Knowledge, Attitudes and 
 Practices of the Community Residents Concerning the Prevention and 
 Control of Leptospirosis in the National Capital Region (NCR),  
 Phillipines. Acta Medica Phillipina 129 Vol 50 No 3.  

Haake, D.A., Levett, P.N. (2015). Leptospirosis in Humans. Curr Top 
 Microbiol Immunol; 387:65-97. doi:10.1007/978-3-662-45059-8_5. 

Hakim, L.S. (2015). CPRC: Strategy, Support, and Coordination in the 
 Recent Floods Disaster. 11

th
 MOH0AMM Scientific Meeting 

 Incorporating the 18
th
 NIH  Scientific and Annual National Ethics 

 Seminar.   

Hartskeerl R.A. Leptospirosis: current status and future trends. Indian J Mef 
 Microbiol 2006; 24: 309-316. 

Hassan, B.,A.,R. (2012). Importance of Personal Hygiene. Pharmaceut Anal 
 Acta  3:8.  

Inland Revenue Board Malaysia. (2011). Residence Status of Individuals. 
 Public Ruling No. 6/2011. 

Jalii, E.I.M., Bahaman, A.R. (2004). A review of human leptospirosis in 
 Malaysia. Trop Biomed 21(2):113-9. 

Joseph, A., Pedcris, M. O., Romena, N., Nomura, H., Takahashi, K., Yabe, 
 M. (2016). Knowledge, Attitude, Practices towards Leptospirosis 
 among Lakeshore Communities of Calamba and Los Banos, Laguna, 
 Philippines.  Agriculture 2016, 6, 18; 
 doi:10.3390/agriculture6020018 

Kawaguchi, L., Sengkeopraseuth, B., Tsuyuoka, R., Koizumi, N., Akashi, H., 
 Vongphrachanh, P. (2008). Seroprevalence of lepto-spirosis and risk 

http://jpbdselangor.gov.my/Laporan/RSN_Selangor/laporan-t
http://jpbdselangor.gov.my/Laporan/RSN_Selangor/laporan-t


94 
 

 factor  analysis in flood-prone rural areas in Lao PDR. Am J Trop Med 
 Hyg;78(6):957—61.  

Khairani-Bejo, S., Bahaman, A.R., Saad, M.Z., Mutalib, A.R. (2004). The 
 Survival of Leptospira interrogans Serovar Hardjo in The 
 Malaysian Environment. Journal of Animal and Veterinary 
 Advances 3 (3): 123-129.  

Koizumi, N., Muto, M., Tanikawa, T., Mizutani, H., Sohmura, Y., Hayashi, E., 
 Akao,  N., Hoshino, M., Kawabata, H., Watanabe, H. (2009). Human 
 leptospirosis  cases and the prevalence of rats harbouring 
 Leptospira interrogans in urban  areas of Tokyo, Japan. Journal of 

 Medical Microbiology, 2009, 58, pp 1227 – 1230. 

Langoni, H, Souza, L.C., Silva, A.V., Luvizotto, M.C., Paes, A.C., Lucheis, 
 S.B. 1999). Incidence of leptospiral abortion in Brazilian dairy cattle. 
 Prev. Vet. Med. 40:271-275. 

Lau, C.L., Smythe, L.D., Craig, S.B., Weinstein, P. (2010). Climate change, 
 flooding, urbanisation and leptospirosis; fuelling the fire? Trans R 
 Soc Trop Med Hyg;  104 (10):631-8.  

Leptospirosis infection, Kedondong River recreational area ordered to close 
 (2014,  January 1), Selangor Kini. Retrieved from 

 https://selangorkini.my 

Levett, P.N. (2001). Leptospirosis. Clin. Microbiol. Rev.,14. 296-326. 
 https://doi.org/10.1128/CMR.14.2.296-326.2001 

Local resort infected by leptospirosis closed down (2011, July 25), Harian 
 Metro. Retrieved from http://harianmetro.com.my 

Lozano, R., Naghavi, M., Foreman, K., Lim, S., Shibuya, K. (2012). Global 
 and regional mortality from 235 causes of death for 20 age groups in 
 1990 and 2010: a systematic analysis for the Global Burden of 
 Disease Study 2010. Lancet; 380:2095-2128. PMID: 23245604 

Malaysians not reading enough books. (2017, October 14). Borneo Post 
 Online.Retrieved from
 http://www.theborneopost.com/2017/10/14/malaysians-not-
 reading-enough-books/ 

Mateus, S.A. (2013). Risk Factors of Leptospirosis and the Impact of an 
 Intervention  to Reduce Exposures.  Curtin University, Australia.  

McBride, A.J.A., Athanazio, D.A., Reis, M.G, Ko, A.I. (2005). Leptospirosis. 
 Curr  Opin Infect Dis 18:376-386. 

Narita, M., Fujitani, S., Haake, D.A., Paterson., D.L. (2005). Leptospirosis 
 after  Recreational Exposure to Water in the Yaeyama Islands, 
 Japan. Am. J. Trop. Med, Hyg., 73(4), 2005, pp, 652-656. 

https://selangorkini.my/
https://doi.org/10.1128/CMR.14.2.296-326.2001
http://harianmetro.com.my/
http://www.theborneopost.com/2017/10/14/malaysians-not-
http://www.theborneopost.com/2017/10/14/malaysians-not-


95 
 

New Zealand Governemnent. (2015). Prevention and Control of  Leptospirosis. 
 Retrieved from  http://www.saferfarms.org.nz/assets/resources/WSNZ-
 1368- Prevention-and-Control-of-Leptospirosis-GPG-v5-0-FA1-
 LR.PDF 

Ngulube, P. (2016). Handbook of Research on Social, Cultural and 
 Educational  Consierations of Indigenous Knowledge in Developing 
 Countries. Hershey, PA: IGI Global. doi:10.4018/978-1-5225- 0838-
 0: 1-462. 

Occupational Safety and Health Administration (OSHA). (2017). Personal 
 Protective  Equipment(PPE).Retrieved from 
 https://www.osha.gov/SLTC/personalprotectiveequipment/ 
 
Picardeau, M. (2013). Diagnosis and epidemiology of leptospirosis. Medecine 
 et maladies infectieuses 43; 1-9. 
 
Prabhu, N., Meera, J., Bharabudharan, G., Natarajaseenivasan, K., Ismail, 
 M., Uma, A. (2014). Knowledge, Attitude, and Practice towards 
 Leptospirosis among Municipal Workers in Tiruchirapalli, India.  
 International Journal of Pharma  Research and Health Sciences;  2(3): 
 246-254. 

Rahbar, T., Garg, S., Tripathi, R., Gupta, V.K., Singh, M.M. (2007). 
 Knowledge,  attitude, behaviour and practice (KABP) regarding 
 HIV/AIDS among pregnant women attending PPTCT program in  New 
 Delhi. J Commun Dis; 39(3):179-84. 

Rahim, M., Aziah, B.D., Nazri, M., Azwany, Y.N., Habsah, H., Zahiruddin, 
  W.M., Zalha, I., Rusli, M.A. (2012). Town Service Workers’ 
 Knowledge, Attitude and Practice towards Leptospirosis. Brunei 
 Darussalam Journal of Health; 5:1-12. 

Rakue, Y., Panasoponkul, C., Suthienkul, O., Radomyos, P. (1998). 
 Overview reflection of primary health care in Thailand supported  from 
 1976 to 1996 by Japan-Thailand partnership. Southeast  Asian Journal 
 of Tropical Medicine and Public Health; 29: 622-627. 

Ravikant R.P., Hinal, B., Hinaben R.P., DIwakar, S., Rajesh, M., Solanki, P. 
 (2014). A Knowledge, Attitude, and Practice towards  Leptospirosis 
 among Rural Population of Valsad District. Int J Res Med. 2014; 3(3); 
 59-63. 

Samarakoon, Y.M., Gunawardena, N. (2013). Knowledge and Self-Reported 
 Practices regarding Leptospirosis among Adolescent School Children 
 in a  Highly Endemic Rural Area in Sri Lanka. Rural and remote 
 Health 13:2360 2013. 

Sarkar, U., Nascimento, S.F., Barbosa, R., Martins, R., Nuevo, H., Kalofonos, 
 I., et  al. (2002). Population-based case control investigation of risk 
 factors for leptospirosis during an urban epidemic. Am J Trop Med 
 Hyg; 66(5):605-10. 

http://www.saferfarms.org.nz/assets/resources/WSNZ-1368-Prevention-and-Control-of-Leptospirosis-GPG-v5-0-FA1-LR.PDF
http://www.saferfarms.org.nz/assets/resources/WSNZ-1368-Prevention-and-Control-of-Leptospirosis-GPG-v5-0-FA1-LR.PDF
http://www.saferfarms.org.nz/assets/resources/WSNZ-1368-Prevention-and-Control-of-Leptospirosis-GPG-v5-0-FA1-LR.PDF
https://www.osha.gov/SLTC/personalprotectiveequipment/


96 
 

Scottish Information Commissioner. (2018). What is environmental 
 information?  EIRs Guidance Series. Retrieved 
 fromhttps://era.org.mt/en/Pages/What-is- environmental-
 information.aspx  

Sejvar, J., Bancroft, E., Winthrop, K., Bettinger, J., Bajani, M., Bragg, S.,  Shutt, 
 K.,  Kaiser, R., Marano, N., Popovic, T., Tappero, J., 
 Ashford, D., Mascola, L.,  Vugia, D.,Perkins, B., Rosenstein, N. 
 (2003). Leptospirosis in “Eco-Challenge” Athletes, Malaysian 
 Borneo, 2000. Emerging Infectious Diseases Vol 9:6. 

Sharma, A.K., Sehgal, V.N. (1998). Knowledge, attitude, belief and practice 
 (K.A.B.P) study on AIDS among senior secondary students. Indian J 
 Dermatol Venereol Leprol; 64(6):266-9. 

Sharma M, Yadav A. Leptospirosis: Epidemiology, Diagnosis and Control. J 
 Infect  Dis Antimicrob Agents 2008; 25:93-103. 

Sharma, S., Vijayachari, P., Sugunan, A.P., Sehgal,S.C. (2003). Leptospiral 
carrier state and seroprevalence among animal population – a cross-
sectional sample survey in Andamana and Nicobar Islands. Epidemiol 
Infect; 131(2):985-9. 

Sharma, V., Mohan, U., Vinita, D., Awasthi, S. (2012). Socio demographic 
determinants and knowledge, attitude, practice : survey in family 
planning. Journal of Family Medicine and Primary Care 1:1. 

Smith, D.J., Self, H.R. (1955). Observations on the survival of Leptospira 
 australis A in soil and water.  J Hyg (Lond) 53: 436-444.  

Socolovschi, C., Angelakis, E., Renvoise, A., Fournier, P.E., Marie, J.L., 
Davoust, B.,  Stein, A., Raoult, D. (2011). Strikes, flooding, rats and 
leptospirosis in Marseille, France. International Journal of Infectious 
Diseases  15 : 710-715. 

Stone, S., Pennington, P, Pellecer, E., Aguilar, T,M., Samayoa, G., Perdomo, 
H.D. (2015). Development of a community-based intervention for the 
control of Chagas disease based on peridomestic animal management: 
an eco-bio-social perspective. Transaction of The Royal Society of 
Tropical Medicine and Hygiene 109: 159-167. 

Suhailah, S. (2017). Knowledge, Attitude, and Preventive Practice towards 
Leptospirosis and Seroprevalence of Leptospira Antibodies among 
Market Workers in Selangor, Malaysia. 

Tan, D.S.K. (1979). Leptospirosis in West Malaysia- epidemiology and 
laboratory diagnosis. Malaysian Journal of Pathology 2: 1-6.  

Tapi District Health Department. (2013). Report on “Pilot project for taking 
preventive measure to reduce the risk of Leptospirosis disease in 
Vaskui & Sadadvan village of Tapi district. Retrieved from 
http://www.npcil.nic.in/pdf/news_04sep2013_01.pdf 

https://era.org.mt/en/Pages/What-is-environmental-information.aspx
https://era.org.mt/en/Pages/What-is-environmental-information.aspx
http://www.npcil.nic.in/pdf/news_04sep2013_01.pdf


97 
 

Teoh, P.Y. (November 10, 2017). Gombak, Hulu Langat hit by flash floods. 
New Straits Times. Retrieved at February 10 2018 at 
https://www.nst.com.my/news/nation/2017/11/301849/gombak-hulu-
langat-hit-flash-floods 

Thineaux, R., Geroult, S., Benezech, C. (2017). Seeking the environmental 
source of Leptopirosis reveals durable bacterial viability in river soils. 
PLOS Neglected Tropical Diseases doi: 10.1371/journal.pntd.0005414 

Tubiana , S., Milkuski, M., Becam, J., Lacassin, F., Lefevre, P., et al. (2013) 
Risk Factors and Predictors of Severe Leptospirosis in New Caledonia. 
PLoS Negl Trop Dis 7(1): e1991. doi:10.1371/journal.pntd.000 1991 

Ullmann, L. S., Hoffmann, J., Mores, W., Cubas, Z.S., Santos, L.C., Silva, R.C., 
et al. (2007). Prevalence of Leptospira interrogans antibodies in captive 

wildcats of Southewestern Brazil.  

Umeh, C.N., Essien, J., Ezedinachi, E.N., Ross, M.W. (2008). Knowledge, 
Belief and Attitudes about HIV/AIDS related issues, and the Sources of 
Knowledge among health care professionals in Southern Nigeria. J R 
Soc Promot Health; 128(5):233-239. 

United Nations Educational, Scientific and Cultural Organization. (2010). Socio-
economic indicators. Retrieved February 3 from 
https://en.unesco.org/countries/malaysia?language=en 

Waitkins, S.A. (1986). Leptospirosiss is an occupational disease. British 
Journal of Industrial Medicine; 43:721-725. 

Wheeler, K.L. (2011). Use of heath belief model to explain perceptions of 
zoonotic disease risk by animal owners. Department of Journalism and 
Technical Communication, Colorado State Unviersity. 

Wiwanitkit, V.  (2006). Note from a survey of some knowledge aspects of 
leptospirosis among a sample of rural villagers in the highly endemic 
area, Thailand. Rural and Remote Health 6:526. 

Zaini, M.H. (2017, February 16). Hulu Langat attacked by rat urine disease 
infection. Malaysia Gazette. Retrieved from 
http://malaysiagazette.com/v2/2017/02/16/hulu-langat-diserang-
jangkitan-kencing-tikus/ 

Zhang, X., Luo,B., Zhang, K. (1994). A KABP (knowledge, attitude, belief and 
behaviour) study about AIDS among taxi drivers and hotel attendants 
in Beijing. Zhonghua Liu Xing Bing Xue Za Zhi; 15(6):323-7.  

 

 

 

https://www.nst.com.my/news/nation/2017/11/301849/gombak-hulu-langat-hit-flash-floods
https://www.nst.com.my/news/nation/2017/11/301849/gombak-hulu-langat-hit-flash-floods

	COVER PAGE 17DEC2018
	17dec2018_Preliminary pages THESIS
	NORAMIRA_THESIS
	Blank Page
	Blank Page

