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ABSTRACT
Water and mosquito-borne diseases have been considered as an immense public health concern everywhere in the world, including Malaysia. Dengue, malaria, chikungunya and cholera are among the major mosquito-borne infections present in the country. The present study was conducted to assess the level of knowledge and practice in relation to the water and mosquito-borne diseases among the community in Pangkor Island, Malaysia. A survey was carried out between June and August 2014, with the participation of 1,012 multi-ethnic respondents aged from 15 years old and above.  The questionnaire form used in this survey contains three main elements such as socio-demography characteristics, knowledge and  practices towards water and mosquito-borne diseases.  Analysis of the data was performed using SPSS software version 18. Overall findings showed that majority of the respondents had low level of knowledge regarding transmission, signs and symptoms, prevention and treatment of water and mosquito-borne diseases. However, most of them were had better practices towards water and mosquito-borne diseases. The involvement of health authorities via health education programme is necessary in order to improve the understanding and awareness of the diseases among the island community.
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ABSTRAK
Penyakit bawaan nyamuk dan air merupakan antara masalah kesihatan awam yang terus mengancam kesihatan orang ramai di seluruh dunia, termasuk Malaysia. Denggi, malaria, chikungunya dan kolera (taun) merupakan penyakit bawaan nyamuk dan air yang utama di Negara ini. Kajian ini dijalankan untuk menilai tahap pengetahuan dan amalan terhadap penyakit bawaan nyamuk dan air di kalangan penduduk di Pulau Pangkor, Malaysia. Satu soal selidik telah dijalankan pada bulan Jun sehingga Ogos 2014, dengan penglibatan 1,012 responden pelbagai kaum yang berumur dari 15 tahun ke atas. Soal selidik yang digunakan dalam kajian ini mengandungi tiga unsur utama iaitu ciri-ciri sosio-demografi, pengetahuan dan amalan terhadap penyakit bawaan nyamuk dan air. Analisis data dilakukan dengan menggunakan perisian SPSS versi 18. Secara keseluruhan, penemuan menunjukkan bahawa majoriti responden mempunyai tahap pengetahuan yang rendah mengenai cara jangkitan penyakit, tanda-tanda dan gejala, pencegahan dan rawatan penyakit bawaan nyamuk dan air. Namun kebanyakan responden mempunyai amalan pencegahan yang lebih positif terhadap penyakit bawaan nyamuk dan air ini. Penglibatan pihak berkuasa kesihatan melalui program pendidikan kesihatan adalah amat perlu untuk meningkatkan pemahaman dan kesedaran masyarakat terhadap penyakit ini. Dengan itu keberkesanan aktiviti pencegahan dan  tentang penyakit di kalangan masyarakat pulau itu dapat dipertingkatkan lagi.
Kata kunci: Pengetahuan, amalan, penyakit bawaan nyamuk dan penyakit bawaan air
INTRODUCTION
Water and vector-borne disease is a public health problem that is most important. Risk for the occurrence of this disease is higher among young people, especially after the flood. Health agencies are not able to handle all issues related to public health, especially after the flood. Society must also cooperate to resolve this issue. Human knowledge and human behavior have each been reported to play an important role in the tramsmission of the disease. In the case of Kelantan river basin, the flood has increased the risk of water and vector borne diseases for the whole area. The first objective of this research are to explore the Knowledge and Practice among the community with regards to the prevention and control of water-borne and vector-borne infectious diseases. Second objective are to explore the source of knowledge and practice of prevention and control of diseases. The third and fourth objectives are to assess level of Knowledge and Practices among comunity base on their lavel of education and to propose appropriate measures to raise the level of Knowledge and Practices among local residents. Methods of population surveys and field studies will be used in this study. 

Water-borne diseases that often occurs after a flood is cholera. Although the incidence of cholera cases less than 2.0 cases per 100,000 populations, the disease remains a threat to the population in Malaysia. The disease is caused to humans through food and water contaminated by a bacterium called Vibrio cholera. Cholera is an acute infectious disease of the small intestine. The disease is caused by the bacterium Vibrio cholerae (Hunter, 1997 and Piarroux & Faucher, 2012) In Malaysia, vector-borne diseases such as dengue, malaria, chikungunya, JE, yellow fever and filariasis have been reported over last few decades. As an example, the incidence of dengue cases were firstly reported in Penang in the year of 1902 (Skae, 1902), followed by a major outbreak in 1970. Besides, the country was also witnessed the first cases of chinkungunya infection in 1998 in the state of Selangor, with a largest outbreak affecting the entire country was reported in three consecutive years, starting from 2008 to 2010 (Sam, et.al., 2009). The disease of malaria has been reported in Malaysia even before 1900s, with the highest prevalence of malaria cases was documented in 1990 (MOH, 2014).  

Nevertheless, effective vector-borne disease control program also requires the community’s participation. The community’s health knowledge, attitudes and practices will determine their participation in community based programmes. Several studies on the vector-borne diseases have been conducted particularly among the urban and rural community in some states of Peninsular Malaysia (Ayyamani, Gan & Ooi, 1985; Hairi, et.al., 2003 and Leong, 2014). However, such information among the Kelantan River Basin community is largely limited. Therefore, a study was needed on the knowledge and practices regarding water and vector-borne diseases practice and control among the community. Results of this study will be valuable to developed and improving community education in forthcoming control program. The experience gained through this study can be applied in Indonesia.
MATERIAL AND METHODS
Study area and study design

A cross-sectional survey regarding to mosquito-borne diseases was carried out at Pangkor Island. Briefly, Pangkor Island (100°33'18''E of longitude and 4°13'12''N of latitude) is a resort island located at Perak, northern state of Peninsular Malaysia. Situated at the Strait of Malacca, the island constitutes an area of 18 km2 which is inhabited by up to 25, 000 people. Besides involved in the fishing-related industries, the island communities have working in different professions such as government servants, private sector workers, freelance workers, owned business and students.

The survey was conducted via a house-to-house interview in six villages namely Kampung Masjid, Kampung Teluk Gedung, Kampung Teluk Dalam, Kampung Ujung Kelawai, Kampung Sungai Pinang Besar and Kampung Sungai Pinang Kechil. Prior to the study, a total of 1012 respondents consisting of 469 male and 543 female respondents were successfully interviewed by trained research assistants using a pre-tested questionnaire. Of 1012 respondents, 790 of them were Malay respondents, 164 and 58 were Chinese and Indian respondents, respectively. 

Questionnaire

The questionnaire was specifically designed to gather the information on the knowledge, attitude and practice of mosquito-borne diseases among Pangkor Island community. To elicit the information from respondents, the questionnaire was constructed in Bahasa Malaysia, which is the national language for Malaysians and well understood by respondents. The questionnaire comprised 71 questions, divided into four sections (Section 1, 2, 3, and 4). Before the commencement of the survey, head of household for each house were approached and asked for the permission whether they want to join the survey. Head of household were also queried if they have any family members or blood relatives to join the survey. Only those who agreed to join will proceed with the interview session. Respondents were chosen either “yes” or no” to answer the questions. In the last section of the questionnaire, respondents were asked about their practices toward prevention awareness of mosquito-borne diseases. 

Data analysis

Descriptive statistics such as frequency, mean and standard deviation (SD) were applied to assess all variables in the current study. The level of education is a key element that affects the diversity of knowledge and practice towards vector and water-borne diseases. Thus the education level of respondents would be the basis of its relationship with other independent variables. Statistical significance for comparison of survey responses was calculated using chi-square test for categorical data and the Student’s t test for continuous data, as appropriate.  A P value of ≤ 0.05 was considered statistically significant. The data was entered into spreadsheets and analyzed with PASW 18. 

RESULT
Socio-demographic characteristics of the surveyed respondents

Table 1 provides the information of socio-demographic characteristics among group of Malay, Chinese and Indian respondents. Majority of age of surveyed respondents was ≤ 40 for each ethnic group. With regard to the educational level, majority of Malay and Chinese respondents had secondary education level while more than half of Indian respondents had primary education level. The highest proportion of respondents (Malay and Indian) who worked as housewife was observed in the study, while most of Chinese respondents were students. In addition, most of the surveyed respondents for each ethnic group had an average of monthly income within a range between RM501 - RM1000. As analyzed using chi-square test, observed difference in age group, marital status, educational level and occupation was statistically significance (P<0.0001).
Table 1: Socio-demographic characteristic of the surveyed respondents 
(Malay=790, Chinese=164, Indian=58)
	Variable
	Malay 

(n=790)
	Chinese 

(n=164)
	Indian 

(n=58)
	P

	
	N
	%
	N
	%
	N
	%
	

	Gender

Male

Female
	368

422
	46.6

53.4
	72

92
	43.9

56.1
	29

29
	50.0

50.0
	0.697



	Age group

< 40

40 – 60

> 60
	456

245

89
	57.7

31.0

11.3
	127

24

13
	77.4

14.6

7.9
	41

13

4
	70.7

22.4

6.9
	<0.0001**

	Marital status

Single

Married      

Ever married
	275

461

54
	34.8

58.4

6.7
	121

40

3
	73.8

24.4

1.8
	17

40

1
	29.3

69.0

1.7
	<0.0001**

	Education level

No formal education

Primary

Secondary

Tertiary
	43

172

526

49
	5.4

21.8

66.6

6.2
	2

22

131

9
	1.2

13.4

79.9

5.5
	2

30

23

3
	3.4

51.7

39.7

5.2
	<0.0001**

	Occupation

Professional

Self-employed

Unskilled/semi-skilled

Fishermen

Housewife

Student

Others
	4

140

157

125

201

117

46
	0.5

17.7

19.9

15.8

25.4

14.8

5.8
	0

23

9

4

9

110

9
	0.0

14.0

5.5

2.4

5.5

67.1

5.5
	1

4

10

14

18

8

3
	1.7

6.9

17.2

24.1

31.0

13.8

5.2
	<0.0001**

	Monthly income (RM)

< 500

501 – 1000

1001 – 2000

2001 – 3000

3001 – 4000

> 4000
	104

586

71

18

6

5
	13.2

74.2

9.0

2.3

0.8

0.6
	28

111

17

3

1

4
	17.1

67.7

10.4

1.8

0.6

2.4
	15

35

5

1

0

2
	25.9

60.3

8.6

1.7

0.0

3.4
	0.073


  N=total number of respondents in respective ethnic groups (applied for other tables)

  n=number of respondents in respective ethnic groups (applied for other tables)

  ** P < 0.0001

Knowledge of the surveyed respondents

A large proportion of the surveyed respondents (>70%) in respective ethnic groups did not know when asked about knowledge regarding to water and vector-borne disease (P<0.0001), as illustrated in Table 2.

As shown in Table 3, about half of the respondents among three ethnic groups did know that mosquito that bites an infected people can infect others (P<0.0001). Majority of the respondents (> 70%) did not know that symptoms of the disease will be appeared within one week after being bitten by mosquito (P<0.0001). However, most of the respondents were agreed that mosquito-borne diseases cannot be transmitted via body contact, air and body fluids (P<0.0001). About half of Malay, Chinese and Indian respondents was mentioned that an outbreak of mosquito-borne diseases will not occur in both rainy and dry season (P<0.05). 

Knowledge of signs and symptoms of dengue was demonstrated in Table 4. As results, majority of Malay and Indian respondents did know that continuous fever is one of the symptom of dengue, while least proportion of Chinese respondents was observed (P<0.0001). Similar pattern was observed among the respondents who agreed that shiver is also a common symptom for dengue patients (P<0.0001). In addition, over half of the respondents (> 50%) were agreed that rashes are not the symptom of dengue (P<0.05). When asked whether headache is one of the dengue symptoms, the proportion of the disagreed respondents were higher for Chinese and Indian compared to Malay (P<0.0001). Furthermore, > 50% of the respondents were agreed that stomach ache was not a symptom of dengue fever (P<0.05). 

About half of the respondents did not know the knowledge of malaria’s signs and symptoms (P<0.0001). When asked whether continuous fever, shiver, fatigue body and vomiting are among the symptoms of malaria patients, the highest proportion of respondents who give wrong answer were observed. Moreover, over 60% of the respondents were agreed that cough, muscle cramps, joint pain and bloody urine will not seen in malaria patients (P<0.0001). Table 4 was also indicates that over half of the respondents did not have the knowledge of signs and symptoms of chikungunya (P<0.0001). When asked whether continuous fever, rashes and redness of eyes are the symptoms of chikungunya, majority of respondents were answered wrongly. Additionally, many respondents were also did not know that coldness, nausea, vomiting and muscle and joint pains can be found in chikungunya patients (Table 4). 

Table 2: Knowledge on general information of water and vector-borne diseases among the surveyed respondents

	Variable
	Malay

 (n=790)
	Chinese 

(n=164)
	Indian 

(n=58)
	X2 (df), P

	Knowledge about mosquito
	Y
	138 (17.5)
	2 (1.2)
	5 (8.6)
	30.8 (2), 
< 0.0001**

	
	N
	652 (82.5)
	162 (98.8)
	53 (91.4)
	

	Cholera is a waterborne disease
	Y
	140 (17.7)
	3 (1.8)
	6 (10.3)
	28.3 (2), 
< 0.0001**

	
	N
	650 (82.3)
	161 (98.2)
	52 (89.7)
	

	Mosquito biting activities
	Y
	199 (25.2)
	5 (3.0)
	4 (6.9)
	47.8 (2), 
< 0.0001**

	
	N
	591 (74.8)
	159 (97.0)
	54 (93.1)
	

	Mosquito breeding sites
	Y
	232 (29.4)
	11 (6.7)
	9 (15.5)
	40.2 (2), 
< 0.0001**

	
	N
	558 (70.6)
	153 (93.3)
	49 (84.5)
	

	Mosquito species distribution
	Y
	153 (19.4)
	2 (1.2)
	8 (13.8)
	33.3 (2), 
< 0.0001**

	
	N
	637 (80.6)
	162 (98.8)
	50 (86.2)
	


** P < 0.0001; Y = Yes; N = No

Table 3: Knowledge on transmission of water and vector-borne diseases among the surveyed respondents

	Variable
	Malay

 (n=790)
	Chinese 

(n=164)
	Indian 

(n=58)
	X2 (df), P

	Mosquito can infect others
	Y
	416 (52.7)
	45 (27.4)
	24 (41.4)
	35.7 (2), 
< 0.0001**

	
	N
	374 (47.3)
	119 (72.6)
	34 (58.6)
	

	Symptoms will be appeared within a week 
	Y
	207 (26.2)
	17 (10.4)
	9 (15.5)
	21.1 (2),
 < 0.0001**

	
	N
	583 (73.8)
	147 (89.6)
	49 (84.5)
	

	Body contact
	Y
	330 (41.8)
	50 (30.5)
	7 (12.1)
	25.1 (2),
 < 0.0001**

	
	N
	460 (58.2)
	114 (69.5)
	51 (87.9)
	

	Air
	Y
	209 (26.5)
	25 (15.2)
	7 (12.1)
	14.0 (2), 0.001*

	
	N
	581 (73.5)
	139 (84.8)
	51 (87.9)
	

	Body fluids (blood, saliva, sweat)
	Y
	272 (34.4)
	67 (40.9)
	9 (15.5)
	12.2 (2), 0.002*

	
	N
	518 (65.6)
	97 (59.1)
	49 (84.5)
	

	Someone has been infected can’t be infected
	Y
	266 (33.7)
	36 (22.0)
	11 (19.0)
	12.8 (2), 0.002*

	
	N
	524 (66.3)
	128 (78.0)
	47 (81.0)
	

	Outbreaks occur upon rainy and dry seasons
	Y
	350 (44.3)
	37 (22.6)
	7 (12.1)
	45.6 (2), 
< 0.0001**

	
	N
	440 (55.7)
	127 (77.4)
	51 (87.9)
	


* P < 0.05;    ** P < 0.0001

Table 4: Knowledge on signs and symptoms of mosquito-borne diseases among the surveyed respondents

	Variable
	
	Malay (n=790)
	Chinese 

(n=164)
	Indian 

(n=58)
	X2 (df),
P

	Dengue 

	Continuous fever
	Y
	582 (73.7)
	67 (40.9)
	39 (67.2)
	67.2 (2),
 < 0.0001**

	
	N
	208 (26.3)
	97 (59.1)
	19 (32.8)
	

	Shiver
	Y
	478 (60.5)
	54 (32.9)
	33 (56.9)
	41.9 (2), 
< 0.0001**

	
	N
	312 (39.5)
	110 (67.1)
	25 (43.1)
	

	Rashes
	Y
	389 (49.2)
	67 (40.9)
	19 (32.8)
	8.8 (2), 0.012*

	
	N
	401 (50.8)
	97 (59.1)
	39 (67.2)
	

	Eyes burning and pain
	Y
	403 (51.0)
	82 (50.0)
	23 (39.7)
	2.79 (2), 0.248

	
	N
	387 (49.0)
	82 (50.0)
	35 (60.3)
	

	Headache
	Y
	406 (51.4)
	57 (34.8)
	22 (37.9)
	17.5 (2), 
< 0.0001**

	
	N
	384 (48.6)
	107 (65.2)
	36 (62.1)
	

	Stomach ache
	Y
	383 (48.5)
	71 (43.3)
	18 (31.0)
	7.49 (2), 0.024*

	
	N
	407 (51.5)
	93 (56.7)
	40 (69.0)
	

	Nausea and vomiting
	Y
	447 (56.6)
	57 (34.8)
	21 (36.2)
	31.9 (2), 
< 0.0001**

	
	N
	343 (43.4)
	107 (65.2)
	37 (63.8)
	

	Malaria
	

	Continuous fever
	Y
	394 (49.9)
	11 (6.7)
	23 (39.7)
	103.8 (2), <0.0001**

	
	N
	396 (50.1)
	153 (93.3)
	35 (60.3)
	

	Shiver
	Y
	355 (44.9)
	29 (17.7)
	24 (41.1)
	41.9 (2), 
< 0.0001**

	
	N
	435 (55.1)
	135 (82.3)
	34 (58.6)
	

	Fatigue body
	Y
	340 (43.0)
	22 (13.4)
	17 (29.3)
	52.6 (2),
 < 0.0001**

	
	N
	450 (57.0)
	142 (86.6)
	41 (70.7)
	

	Vomiting
	Y
	280 (35.4)
	13 (7.9)
	17 (29.3)
	48.4 (2), 
< 0.0001**

	
	N
	510 (64.6)
	151 (92.1)
	41 (70.7)
	


Table 4: (continued) 

	Cough
	Y
	258 (32.7)
	8 (4.9)
	13 (22.4)
	53.3 (2), 
< 0.0001**

	
	N
	532 (67.3)
	156 (95.1)
	45 (77.6)
	

	Muscles and joints pain
	Y
	245 (31.0)
	5 (3.0)
	11 (19.0)
	56.9 (2), 
< 0.0001**

	
	N
	545 (69.0)
	159 (97.0)
	47 (81.0)
	

	Bloody urine
	Y
	261 (43.0)
	20 (12.2)
	11 (19.0)
	31.6 (2), 
< 0.0001**

	
	N
	529 (67.0)
	144 (87.8)
	47 (81.0)
	

	Chikungunya
	
	
	
	
	

	Continuous fever 
	Y
	340 (43.0)
	10 (6.1)
	17 (29.3)
	81.4 (2),
 < 0.0001**

	
	N
	450 (57.0)
	154 (93.9)
	41 (70.7)
	

	Rashes 
	Y
	273 (34.6)
	10 (6.1)
	10 (17.2)
	57.5 (2), 
< 0.0001**

	
	N
	517 (65.4)
	154 (93.9)
	48 (82.8)
	

	Redness of eyes
	Y
	271 (34.3)
	8 (4.9)
	10 (17.2)
	61.4 (2), 
< 0.0001**

	
	N
	519 (65.7)
	156 (95.1)
	48 (82.8)
	

	Coldness
	Y
	268 (33.9)
	13 (7.9)
	10 (17.2)
	48.7 (2), 
< 0.0001**

	
	N
	522 (66.1)
	151 (92.1)
	48 (82.8)
	

	Nausea and vomiting
	Y
	323 (40.9)
	12 (7.3)
	8 (13.8)
	79.3 (2), 
< 0.0001**

	
	N
	467 (59.1)
	152 (92.7)
	50 (86.2)
	

	Muscles and joints pain
	Y
	285 (36.1)
	7 (4.3)
	10 (17.2)
	70.2 (2), 
< 0.0001**

	
	N
	505 (63.9)
	157 (95.7)
	48 (82.8)
	


* P < 0.05;   ** P < 0.0001

Practices of the surveyed respondents 

As illustrated in Table 5, higher proportion of the respondents who had use window netting was observed in the study (P<0.05). Likewise, over 50% of the respondents in respective ethnic groups were closed the windows upon sleeping at night (P<0.05). More than a third quarter of the surveyed respondents had checked the presence of mosquito larvae in water containers (P>0.05). Similarly, over 75% of the respondents had cleaned and changed the stored water (P>0.05). In addition, the use of mosquito traps and repellents was also practiced by more than 50% of the respondents in the present study (P<0.05). Furthermore, majority of the surveyed respondents were used abate to treat stored water (P>0.05) and covered stored water (P<0.0001). Other practices that have been practiced by the respondents are disposing waste containers (P<0.05), using anti-mosquito biting drugs (P<0.05) and wearing proper clothing upon night sleep (P<0.0001). 
Table 5: Practices for prevention of mosquito-borne diseases among the surveyed respondents

	Variable


	Malay

 (n=790)
	Chinese 

(n=164)
	Indian 

(n=58)
	X2 (df), P

	Use mosquito bed nets
	Y
	596 (75.4)
	113 (68.9)
	31 (53.4)
	15.1 (2), 
0.001*

	
	N
	194 (24.6)
	51 (31.1)
	27 (46.6)
	

	Close the windows upon night 
	Y
	448 (56.7)
	96 (58.5)
	40 (69.0)
	8.15 (2), 
0.017*

	
	N
	342 (43.3)
	68 (41.5)
	18 (31.0)
	

	Use mosquito nets on windows
	Y
	484 (61.3)
	102 (62.2)
	40 (69.0)
	1.36 (2), 
0.505

	
	N
	306 (38.7)
	62 (37.8)
	18 (31.0)
	


Table 5: (continued) 
	Use abate in stored water
	Y
	575 (72.8)
	112 (68.3)
	45 (77.6)
	2.21 (2), 
0.330

	
	N
	215 (27.2)
	52 (31.7)
	13 (22.4)
	

	Check the presence of larvae 
	Y
	624 (79.0)
	129 (78.7)
	49 (84.5)
	1.03 (2), 
0.596

	
	N
	166 (21.0)
	35 (21.3)
	9 (15.5)
	

	Clean and change stored water
	Y
	597 (75.6)
	126 (76.8)
	46 (79.3)
	0.49 (2), 
0.783

	
	N
	193 (24.4)
	38 (23.2)
	12 (20.7)
	

	Cover stored water
	Y
	607 (76.8)
	100 (61.0)
	46 (79.3)
	18.7 (2), 
< 0.0001**

	
	N
	183 (23.2)
	64 (39.0)
	12 (20.7)
	

	Dispose wastes containers
	Y
	599 (75.8)
	103 (62.8)
	44 (75.9)
	12.0 (2), 
0.002*

	
	N
	191 (24.2)
	61 (37.2)
	14 (24.1)
	

	Use mosquito coils and repellents
	Y
	477 (60.4)
	92 (56.1)
	45 (77.6)
	8.42 (2), 
0.015*

	
	N
	313 (39.6)
	72 (43.9)
	13 (22.4)
	

	Use anti-mosquito biting drugs
	Y
	476 (60.3)
	81 (49.4)
	44 (75.9)
	13.5 (2), 
0.001*

	
	N
	314 (39.7)
	83 (50.6)
	14 (24.1)
	

	Wear proper clothing upon sleep
	Y
	464 (58.7)
	74 (45.1)
	45 (77.6)
	20.3 (2),
 < 0.0001**

	
	N
	326 (41.3)
	90 (54.9)
	13 (22.4)
	


* P < 0.05;   ** P < 0.0001

Discussion

There are some limitations was discovered in the present study particularly for the interviewers in conducting the survey and handling the respondents. Despite being training intensively, different interviewer might be used different approaches to understand the respondents about the questions which might influence the respondent’s answers. Thus, it might force the interviewer to explain and inevitably giving clues to the respondents during the interview session. Secondly, there might be limitation for the selection of the respondents in the current study. Despite being the highest population in Pangkor Island, only a small proportion of Chinese community was agreed to participate, with all of them were students (age of 17 years old), in which the findings of the study may not be projected to the actual direction. Inadequate variables (e.g. source of information) in assessing the important factors affecting the knowledge of mosquito-borne diseases might be one of the limitations in the present study. Therefore, further studies with more variables will be needed to improve the response of the respondents.

In general, the present study reveals that the surveyed respondents had low level of knowledge on mosquito-borne diseases including transmission, signs and symptoms, prevention and treatment of the diseases. With regard to knowledge on mosquito breeding sites, almost of the respondents were not knew the breeding sites of respective mosquito. This knowledge is important as knowing the existence of potential breeding sites could prevent the mosquito to breed, lowering their populations and reduces the chances to be bitten by mosquito. In addition, public health authorities (i.e. MOH) via VBCP should also highlight the importance of source reduction as a method for control of an indoor and outdoor mosquito breeding activity especially for the incidence of dengue and urban malaria (Gubler, 1989).

Almost third quarters of the surveyed respondents had low knowledge on mosquito biting habits. This knowledge is vital for an appropriate choice of preventive measures (Naing et al., 2011). The use of mosquito coils or repellent and bed netting at night are among the most common preventive measures used by humans at night. However, all these measures are considered ineffective in preventing mosquito bites (i.e. Aedes) due to the nature of Aedes mosquito having their biting activity during day time especially in the morning and late evening (Hairi et al., 2014). Presently, a lower proportion of the respondents who had knowledge on transmission of mosquito-borne diseases were observed in the study, which was in agreement with previous study conducted by Ravikumar & Gururaj (2005) in India, who stated that majority of the community had no idea regarding to the transmission of mosquito-borne diseases such as malaria, dengue, Japanese encephalitis and lymphatic filariasis. This knowledge is important for precaution measures in preventing or reducing the transmission of the diseases which could lead to the increasing number of major outbreaks and cases. Therefore, a knowledge-base about the transmission of each mosquito-borne disease must be conveyed to the community in order to improve their awareness of the diseases.

A sizeable proportion of the respondents who had knowledge of signs and symptoms of mosquito-borne diseases were also discussed in the current study. Having the knowledge of signs and symptoms of the diseases is important because it could facilitate the practical actions taken by the public once they are being infected with the disease. With regard to the knowledge of mosquito-borne diseases prevention, most of the surveyed respondents had basic knowledge in preventing the population of adult mosquitoes including replacing, covering and checking stored water frequently. In addition, many respondents in Pangkor Island were misunderstanding about the knowledge regarding the treatment of mosquito-borne diseases. This is most likely due to the low health education among the community in which could lead to the taking wrong medications, thus affecting the patient’s health. 
In the study setting, more than half of the respondents in respective ethnic groups were knew the practices of mosquito-borne diseases. This is important due to the practicable measures could prevent humans from being infected with the diseases. Proper disposal of wastes, covering the stored water and the use of abate in the stored water are among the common practicable measures that could prevent the accessing of egg-laying female mosquitoes. Furthermore, indoor breeding mosquito such as Aedes mosquitoes could be eliminated by frequent checking on the immature mosquito larvae present in the stored water. Besides, wearing proper clothing such as long sleeves or pants during day and night time would be immense value especially for young age peoples (i.e. newborn and school-age children) in preventing mosquito bites (Naing et al., 2011).

As mentioned earlier, the low level of knowledge of mosquito-borne diseases might be lead to misunderstanding of the course of the infection, treatment as well as prevention of the diseases. Therefore, public education on mosquito-originated diseases is essential in order to produce successful control programme among the community (WHO, 2002). Occasionally, individuals sometimes knew what they should be doing; but, due to some practical reasons, they would not apply their knowledge (Naing et al., 2011). Our current findings also suggested that the scaling up of community-based health education on mosquito-borne diseases most probably via health campaigns or forums will be worthwhile. In conclusion, findings of the present study could serve as baseline information for health authorities to produce more strategic and efficient planning in monitoring and controlling the prevalence of mosquito-borne diseases particularly in the island community. Moreover, the integration of KAP studies and effective control programme can provide better understanding on mosquito-borne diseases among the community particularly in island residents. 
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