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ABSTRACT

Background: Dengue fever is a serious public health problem globally and also in Malaysia.
Recent epidemic of dengue fever in Malaysia showed cases of dengue fever were rising in
rural area. Several behaviours of population are associated with transmission of the dengue
fever by Aedes mosquitoes.

Objective: The objective of the study was to determine risk behaviour associated with dengue
fever among rural population in Negeri Sembilan, Malaysia.

Materials and Methods: A cross-sectional study was conducted in one of the rural area
indentified as ‘hot-spot’ during recent dengue epidemic. A total numbers of 141 respondents
were recruited into the study, in which 39 of respondents were confirmed cases of dengue
fever and 123 respondents were normal in the locality. All respondents were interviewed face
to face using questionnaire developed for the study. Data were analysed using Statistical
Package for Social Science version 21.

Result: Prevalence of dengue fever in study area was 10.8 per thousand populations. The
prevalence of dengue fever was higher in respondents who practiced high risk behaviour
(38.8%) as compared to respondents who practiced low risk behaviour (27.0%).The risk
behaviours which showed statistically significant association with cases of dengue fever were;

practiced of not covering water container (XZ: 4.99, P = 0.025), practiced of notturn-over
empty water container (XZ: 5.12, P = 0.024), practiced of not using bed-net at night (X2=
5.97, P = 0.015), practiced of not using window mesh or screening (X2= 5.97, P = 0.015)and

practiced of travelling in and out of locality of epidemic area (X2= 15.43, P = 0.001). Age and
type of occupation of respondents are also showed significant association with dengue fever
with y°= 4.81, P = 0.028 and (3°= 9.99, P = 0.007 respectively.
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Conclusion: The outbreak of dengue in rural area studied was contributed by their risk
behaviours which need to be addressed in control and prevention of dengue programme.

Keywords: Risk Behaviour, Dengue Fever, Rural Area

1.0 Introduction

Dengue fever (DF) has become a major global public health problem affecting tropical and
sub-tropical regions around the world, both urban and rural area. The World Health
Organization (WHO) classified dengue as a major public health concern due to the expanding
geographical distribution of both the virus and mosquito vector Aedes species. Dengue is
endemic in the American, Western Pacific and South-East Asia regions, while some part of
African and Eastern-Mediterranean regions are also affected (WHO, 2006).A history of
dengue can be traced back to the Chin Dynasty of 265 — 420 AD. Throughout the centuries
the virus and vectors of dengue become widely distributed worldwide especially in tropical
and subtropical regions. It was estimated that a total of 3.97 billion people are living in 128
countries which are at risk of dengue worldwide, in which 824 million in urban areas and
another 763 million in rural areas (Brady O.J. et al, 2012). Globally, it is also estimated that
390 million dengue infections occur annually, including both apparent and inapparent
infections almost double that regularly reported (Bhatt S. et al, 2013).

It is evident that dengue is a global concern; however, almost 75% of the world population
exposed to dengue live in Asia-Pacific (WHO, 2011 and 2012), estimated that1.3 billion of
these at-risk individuals live in ten dengue endemic countries in South-East Asia and Western
Pacific countries of WHO Region (WHO, 2011 and Arima et al, 2011).The rates of disease
reported in each of these countries vary as they include either laboratory confirmed, probable,
or suspected cases.Epidemics continue to persist on regular three to five year cycles and the
number of reported cases continues to increase and also the severity of cases (Shepard et al,
2013).In the Asian sub region of the WHO Western Pacific region, the greatest burden of
dengue currently originates from Cambodia, the Lao People’s Democratic Republic,
Malaysia, the Philippines, Singapore, and Vietnam, in which the number of reported cases
increased in each of these nations over the past ten years, and all four serotypes have been
identified in these high disease-burden settings (Arima et al, 2011).

In Malaysia dengue fever has been endemic since 1902 and reached epidemic proportions
since 1973, the incidence rate of dengue in 1973 was 5.4 cases per 100,000 and reached 10,4
per 100,000 population in 1987 (Shekhar K.G & Huat O.L., 1992/1993), and continue to
showed upward trend from 44.3 cases per 100,000 population in 1999 to 181 cases per
100,000 population in 2007, however case fatality rates for both DF and DHF remain well
below 0.3% since 2002 (CPG on Management of Dengue Infection in Adults, 2010). In 2014,
Malaysia experienced worse epidemic of dengue in which 246% increase in numbers of cases
reported and 222% increase in numbers of death resulting from dengue as compared to the
same period in 2013 (Minister of Health Malaysia, Press Statement 10 July 2014), and until
22 November 2014 Malaysia had reported of cumulative cases of dengue of 93,402 and
cumulative reported deaths of 178 (WHO, 2014).
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Traditionally, dengue infection in Malaysia was associated with urban population, as shown
in study in Negeri Sembilan in which 81.9% of cases was reported from urban area (Ahmad et
al, 2012), but in recent epidemic it also affecting rural population (Farizah et al, 2003). Aedes
aegypti are vector of dengue in urban area, while Aedes albopictus are associated with dengue
infection in rural area.

In Malaysia dengue infections affected all age groups, gender and ethnicity (Cheah et al,
2014).A study in Negeri Sembilan in 2010,involving 1,466 cases of dengue infection, found
that the youngest affectedwas 8 months old and the oldest was 89 years old (Mean age was
32.2 + 15.8 years old), and in terms of ethnic groups, majority who were affected were
Malays, followed by Chineseand Indians with the ratio of 4.1:1.5:1 respectively, males and
females ratio was 1.4:1.0 (Ahmad et al, 2010). The pattern of male predominance was
observed consistently over several years across sixculturally and economically diverse
countries in Asia (Anker M & Arima Y, 2011). InMalaysia, as in Singapore the incidence of
dengue among thepaediatric population has been declining while the incidencein the adult
population has been on the rise. In 2006, about80% of reported dengue cases in Malaysia
were in the 15years age group and above, and dengue becameone of the leading causes of
hospital admission among adults in Malaysia (CPG on Management of Dengue Infection in
Adults, 2010).In rural area such as the District of Kuala Pilah of Negeri Sembilan the
numbers of dengue infections also increasing as national trends. In year 2002 alone, a total of
66 cases of dengue infections were reported in the District of Kuala Pilah. While in dengue
epidemic in 2005 a rural village of Juasseh Pekan in District of Kuala Pilah reported a total of
57 cases of dengue infections.

Historically dengue incidence has decline in Europe and the US, as the result of
socioeconomic development and its effect on dengue transmission and control (Gubler, 2011).
Socioeconomic and behavioural factors contributing to dengue transmission include water
storage, usage of air-conditioning, waste disposal, and cross-border travel (Brunkard et al,
2007 & Ramos et al 2005). Behavioural factors such as good knowledge regarding dengue
infection alone are not sufficient for dengue control while perception towards barrier, self-
efficacy and cues to act also need to be further strengthened (Anita Abd Rahman et al, 2014).
Environmental management that aims to reduce, remove, and displace breedingsites from
urban areas is recognized as a key mechanism to control dengue transmission (Sutherst,
2004).

Several identified risk factors including rapid population growth, rural-urban migration,
inadequate basic urban infrastructure (example: unreliable water supply leading householders
to store water in containers close to homes) and increase in volume of solid waste such as
discarded plastic containers and other abandoned items which provide larval habitats in
populated areas. These factors combined with environmental conditions in developing
countries enhance the favour for viral transmission (Anita Abdul Rahman et al, 2014). This
study was carried out with the objective of to determine the risk behaviour among rural
population in Juasseh Pekan of Kuala Pilah District, Negeri Sembilan regarding dengue
infection.
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2.0 Materials and Methods

This is a community-based study using a cross-sectional study design carried out in Juasseh
Pekan of Kuala Pilah District, Negeri Sembilan. Juasseh Pekan is a rural village with
population of 5300 in Kuala Pilah District; it was one of the ‘hot-spot’areas of dengue
epidemic with 57 cases of dengue reported during the epidemic in 2005.

A total of 123 residents of Juasseh Pekan were recruited into the study. The inclusion criteria
were residents of Juasseh Pekan aged 10 years and above and Malaysian citizen, as well as all
cases of dengue reported by the District Health Office within six months from data collection
date was included in the study. The youngest age of residents of Juasseh Pekan reported as
dengue case was 12 years old. A total of 39 confirmed cases of dengue occurred within six
months of data collection were included into the study. The list of confirm cases dengue fever
(clinically diagnosed and serologically positive) were obtained from Kuala Pilah District
Health Office. Another 84 respondents were normal residents (non-cases) of Juasseh Pekan
selected randomly among list of residents of Juasseh Pekan obtained from District Land
Office of Kuala Pilah.

Data were collected by face-to-face interview using a questionnaire. The questionnaire used in
this study was developed by the researchers. The questionnaire consists of two parts. Part 1 is
on socio-demographic characteristic of respondents, and Part 2 consists of the questionnaire
on risk behaviour of dengue fever. The respondent’s risk behaviours studied are categorized
into 6 sections; practice on self-protection measures, practices that may lead to increasing
mosquito breeding site, practices that may lead to reducing mosquito breeding site (practices
on usage of abate), practices during fogging activity, and mobility of the residents
(travelling).The questionnaire was pre-tested on 50 respondents from other village nearby.

Data collections were carried out in January 2006. The respondents were informed on the
purpose of the study, benefits and confidentiality of the information. Respondents were also
requested to give consent agreeing to participate in the study. For respondents aged less than
16 years old, consent from one of the parent or guardian wasobtained and the interview was
carried out with present of parent or guardian. Data collected was analysed by using the
Statistical Package for Social sciences (SPSS) version 21. Comparisons between the
categorical and qualitative groups were done using Chi-square test with significant level were
P < 0.05.

3.0 Results
3.1 Response rate and prevalence of dengue fever

The response rate was 87.2%, in which only 123 respondents selected participated in the
study. All of cases (100%) participated in the study, while 84 non cases respondents
participated in the study.

In year 2005, the total numbers of dengue cases reported in Juasseh Pekan were 57 cases.
Therefore, the prevalence dengue fever in Juasseh Pekan during 2005 dengue epidemic was
10.75 per 1000 population.
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3.2 Socio-demographic characteristics

Table 3.1 Socio demographic characteristics of respondents and its association with dengue
fever and risk behaviour towards dengue infection (N = 123)

Dengue infection |

. Non-
Variables n Cases 2 P
f (%) ??;E;’ x(df) value
Gender
Male 53 19(35.8) 34(64.2) 0.74(1) 0.390
Female 70 20(28.6) 50(71.4)
Ethnicity
Malay 63 16(25.4) 47(74.6)
Chinese 26 13(36.1) 23(63.9) 2.58(2) 0.275
Indian 24 10(41.7) 14(58.3)
Age
< 20yearsold 29 14(48.3) 15(51.7) 4.81(1) 0.028*
> 20 years old 94  25(26.6) 69(73.4)
Occupation
Working 58 24(41.4) 34(58.6) 9.99(2) 0.007*
Not working 47 7(14.9) 40(85.1)
Inc. housewife
Student 18 8(44.4) 10(55.6)
Education Level
> Primary Level 76 24(31.6) 52(68.4) 0.00(2) 0.969
< Primary Level 47 15(31.9) 32(68.1)
Monthly Household Income
> RM2000 20 4(20.0) 16(80.0) 3.34(4) 0.503
RM1500-1999 10 5(50.0) 5(50.0)
RM1000-1499 31 11(35.5) 20(64.5)
RM500 -999 39 11(28.2) 28(71.8)
< RM499 23 8(34.8) 15(65.2)
Type of House
Traditional 44 15(34.1) 29(65.9) 0.18(1) 0.672
Non Traditional 79 24(30.4) 55(69.6)
house (Modern
house)

*Significant level P< 0.05

As shown in Table 3.1, cases of dengue infectionhad equal proportion between males and
females and majority of them were Indian ethnicity aged less than 20 years old.Majority of
cases were students but education level was equal or less than primary education. Monthly
household income was fair and majority live in traditional houses. It was also noted that there
were statistically significant association between age (XZ = 4.81, P = 0.028) and occupation
level (3% = 9.99, P = 0.007) between cases and non-cases.

3.3 Practices on risk behaviour regarding dengue infection

Regarding the practices on risk behaviour of dengue infection, Table 3.2 showed that several
practices of self-protection against mosquito were significantly associated with dengue
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infection. Respondents who were not using bed net and not using window mesh (window
screen) showed significant association with dengue infection (P = 0.024 and P = 0.015 on
Chi-square test). Practices of not using mosquito repellents and coil showed no significant

association with dengue infection.

Table 3.2 Practice on self-protection measure and its association with dengue

infection (N = 123)

Dengue Infection

Risk behaviours n Cases  NonCases X°(df)  P-value
f (%) f (%)

NOT PRACTICING SELF PROTECTION MEASURE:

1. Not using mosquito repellents:
Yes 10 2(20.0) 8 (80.0) 0.69 0.501**
No 113 37(32.7) 76 (67.3)

2. Not using mosquito coil:
Yes 38 12 (31.6) 26 (68.4) 0.00(1) 0.984
No 85 27(31.8) 58 (68.2

3. Not using mosquito spray:
Yes 27 8(29.6) 19 (70.4) 0.07(1) 0.793
No 96 31(32.3) 65 (67.7)

4. Not using bed net:
Yes 110 31(28.2) 79 (71.8) 5.97 0.024*
No 13 8(61.5) 5(38.5)

5. Not wusing window mesh
(screened window):
Yes 98 26 (26.5) 72 (73.5) 5.97(1) 0.015*
No 25 13(52.0) 12 (48.0)

*Significant value P <0.05
**Fisher’s Exact Test

In Table 3.3 below, risk behaviour regarding practices on domestic water container revealed
significant association between practiced of covering water container filled with water and
turning over unused water container with dengue infection (cases and non-cases), P-value of
0.025 and 0.024 respectively. Other risk behaviours such as cleaning water container at least
once a week, changing water inside water container at least once a week, and cleaning
refrigerator tray at least once a week showed no significant association with dengue infection.
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Table 3.3 Practice on domestic water container and its association with

dengue infection (N = 123)

PRACTICES ON DOMESTIC WATER CONTAINER:

1. Not covering water container
filled with water:
Yes 39 7(17.9) 32 (82.1) 4,99 (1) 0.025*
No 84 32(38.1) 52(61.9)

2. Not turn over unused water
container:
Yes 16 9 (56.3) 7 (43.8) 5.12 (1) 0.024*
No 107 30(28.0) 77 (72.0)

3. Not cleaning water container
at least once a week:
Yes 10 3(30.0) 7 (70.0) 0.02 1.000**
No 113 36 (31.9) 77(68.1)

4.  Not changing water inside
water container at least once a
week:
Yes 6 2 (33.3) 4 (66.7) 0.01 1.000**
No 117 37 (31.6) 80 (68.4)

5. Not cleaning refrigerator tray
at least once a week:
Yes 3 1(33.3) 2 (66.7) 0.00 1.000**
No 120 38 (31.7) 82(68.3)

*Significant value P <0.05
**Fisher’s Exact Test

In Table 3.4 below showed that there was no significant association between risk behaviour
regarding disposal of empty container with dengue infection. Generally residents practicing
proper disposal of empty container, by putting it into a plastic bag to be collected by town
council workers.

Table 3.4Practice on proper disposal of emptycontainer and its association with
dengue infection (N = 123)

PRACTICES ON PROPER DISPOSAL OF EMPTY CONTAINER:

1. Not putting empty container
into plastic bag:
Yes 18 7(38.9) 11(61.1) 051(1) 0479
No 105 32 (30.5) 73(69.5)

2. Not burying empty container:
Yes 120 38(31.7) 82(68.3) 0.00 1.000**
No 3 1(33.3) 2(66.7)

3. Not burning empty container:
Yes 108 34 (31.5) 74(68.5) 0.02 1.000**
No 15 5(33.3) 10 (66.7)

*Significant value P <0.05;

**Fisher’s Exact Test
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In Table 3.5 showed that checking and cleaning house compound and surrounding area at
least once a week (P = 0.910), use of abate (P = 0.207), and practices during fogging activity
(P = 0.253) had no significant association with dengue infection

Table 3.5 Practice on checking/cleaning house compound/surrounding,using abate and
fogging activity, and its association with dengue infection (N = 123)

Dengue Infection
Risk behaviours n Cases Non Cases X (df) P- value
f (%) f (%)
MOSQUITO BREEDING SITE SURROUNDING THE HOUSE:
Not checking and cleaning house compound and surrounding area at least once a week:
Yes 37 12 (32.4) 25(67.6) 0.01(1) 0.910
No 86 27 (31.4) 59 (68.6)
PRACTICES OF USING ABATE:
1. Never using abate:
Yes 92 32(34.8) 60(65.2) 1.594 (1) 0.207
No 31 7(22.6) 24 (77.4)
PRACTICES DURING FOGGING ACTIVITY:
Closing window/door during fogging activity:
Yes 55 15(27.3) 40(72.7) 1.31(1) 0.253
No 68 24 (35.3) 44 (64.7)

*Significant value P <0.05

As shown in Table 3.6 below, majority of respondent; 106 (86.24%) of the respondents did
travel in-and-out of the locality. Among cases, 17 cases travelled at least once a day, 8 cases
travelled at least once a week, and 6 were travelled at least once a month. The study showed
that there was a significant association between travelling in-and-out of the locality with
dengue infection.

Table 3.6 Travelling and its association with dengue fever (N = 123)

Dengue Infection

Risk behaviours n Cases NonCases X’ (df) P- value
f (%) f (%)
TRAVELLING IN AND OUT JUASSEH:
1. At least once a day 31 17 (54.8) 14 (45.2)  15.43(3) 0.001*
At least once a week 41 8 (19.5) 33 (80.5)
At least once a month 34 6 (17.6)  28(82.4)
No 17 8(47.1)  9(52.9)

*Significant value P <0.05
For purpose of analysis, we categorize the risk behaviour into high and low risk;

High risk: In this study the mean of total score on risk behaviour of dengue infection was
13.83+2.13 (Range, Maximum = 18.00 and Minimum = 7.00), therefore high risk behaviour
was defined as total score of risk behaviour of dengue infection less than mean score.

Low risk: In this study the mean of total score on risk behaviour of dengue infection was
13.83+2.13 (Range, Maximum = 18.00 and Minimum = 7.00), therefore low risk behaviour
was defined as total score of risk behaviour of dengue infection less than mean score.
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Table 3.7 Association between risk behaviours and dengue infection (N = 123)

Level of risk behaviour
High risk 49 19 (38.8) 30(61.2) 1.88 (1) 0.170
Low risk 74 20 (27.0) 54 (73.0)

*Significant value P <0.05

As shown in Table 3.7 the association between levels of risk behaviour of dengue infection
with dengue fever was not statistically significant.

Table 3.8 Socio demographic characteristics of respondents and its association with level
of risk behaviour towards dengue infection (N = 123)

Gender
Male 53 24(45.3) 29(54.7) 1.15(1) 0.283
Female 70 25(35.7) 45(64.3)

Ethnicity
Malay 63 24(38.1) 39(61.9)
Chinese 26 18(50.0) 18(50.0) 2.77(2) 0.250
Indian 24 7(29.2) 17(70.1)

Age
< 20yearsold 29 12(41.4) 17(58.6) 0.04(1) 0.846
> 20 years old 94  37(39.4) 57(60.6)

Occupation
Working 58 22(37.9) 36(62.1) 0.87(2) 0.649
Not working 47 21(44.7) 26(55.3)
Inc. housewife
Student 18 6(33.3) 12(66.7)

Education Level
> Primary Level 76 31(408) 45(59.2) 0.75(1) 0.784
<Primary Level 47 18(38.7) 29(61.7)

Monthly Household Income
> RM2000 20 9(45.0) 11(55.0) 2.98(4) 0.561
RM1500-1999 10 6(60.0) 4(40.0)
RM1000-1499 31 11(35.5) 20(64.5)
RM500 -999 39 13(33.3) 26(66.7)
< RM499 23 10(43.5) 13(56.5)

Type of House
Traditional 44 23(52.3) 21(47.7) 4.42(1) 0.036*
Non Traditional 79 26(32.9) 53(67.1)
house (Modern
house)

*Significant value P <0.05

As shown in Table 3.8, further analysis on socio demographic characteristics that influence
their level of risk behaviour was computed and displayed in Table 3.8. The only significant
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result was type of house (whether living in a traditional house or modern house) was
associated with level of risk behaviour.

4.0 Discussion

Water containers with clear stagnant water serve the best breeding site for Aedes mosquitos
close to the population. In a study carried out in Taiwan, it was determined that among
potential breeding sites for Aedes mosquitos were water-storage tanks, flower vases, tin cans,
unused tyres and water tray of the refrigerator Day-Yu Chao et al, 2000). Several risk
behaviour associated with domestic and non-domestic water containers found statistically
significant relationship with dengue infection. In this study, there were more cases who
practiced covering water container in this study (38.1% n = 84) compared to respondents who
are not covering the water container (17.9%, n = 7). The risk behaviour of not covering water
container was statistically significant association with the status of dengue infection (x* =
4.99, P = 0.025).This is consistent with study by Morrison et al (2004) who reported that risk
behaviour of not covering water container were twice as abundant as covering water
containers (P<0.0001) and majority of the pupae-positive were found in not covered water
containers.

Another risk behaviour related with domestic water container which showed significant
association with dengue status is practices of turn over empty water (x> = 5.12, P = 0.024).
But, the study revealed that the incidence of dengue are higher among respondents who did
turn over the empty water container (n = 30, 76.7%), as compared to respondents who did not
turn over the empty water container (n = 9, 23.3%).These may be due to other factors of risk
behaviours in transmitting the dengue infection.

Practices of self-protection such as using mosquito repellent’s, using mosquito net’s at night
and putting window mesh or screen are important to reduce chances to be bitten by
mosquitos. There was significant association (y* = 5.97, P = 0.024) between practices of not
using mosquito net with dengue infection, in which more cases reported not using mosquito
net’s at night (n = 31, 79.5%) compared to those who used mosquito net’s at night (n = 8§,
20.5%). This was inconsistent withstudy by Day-Yu Chao et al (2000) that reported no
significant association. However in thisstudy also reported that there was no significant
association between others personnel-protection practices such as uses of mosquito
repellent’s, coil and spray with dengue infection.

Using window-mesh or screened window is important to prevent from being bitten by dengue
vectors especially Aedes albopictusa vector in rural area, which traditionallybreed outside the
house (Ho & Vythilingam, 1980). The study showed that the risk behaviour of not using
window-mesh or screened window was significant association with dengue infection (XZ =
5.97, P = 0.015), in which more cases reported not using window-mesh or screened window
(n = 26, 66.7%) compared to those who usewindow-mesh or screened window (n = 13,
33.3%). Similar findings were reported by Day-Yu Chao et al (2000), but Hayes et al in study
during outbreak of dengue in Hawaii in 2001 found that among rural community there was no
significant relationship between used of window-mesh or screened window with dengue fever
(OR =0.35, 95%CI = 0.07 — 1.60, P = 0.16), in which more cases reported among population
who using window-mesh or screened window in their house. These may be due to level of
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urban influence in rural area of Hawaii, and type of mosquito vector.It was noticed that four
significant risk behaviour were related with domestic risk behaviours showed no association
with dengue infections, they are; the practice of not covering domestic water container fill
with water (x> =P = 0.025), not turning-over unused domestic water container (y* =P =
0.024), not using mosquito (bed) net at night (x> =P = 0.024), and not using screened (mesh)
window (x* =P = 0.015). These indicate that, predominantly dengue vector in rural area Aedes
albopictus is no longer only rest at outdoor (Ho &Vythilingam, 1980).

Several risk behaviours which are important activities in prevention of dengue programme by
Ministry of Health had shown no significant association with dengue infections. Among these
risk behaviours are regarding use of abate, cooperation of public during fogging activities,
and checking and cleaning house compound and surrounding area at least once a week. Used
of abate was not statistically significant association with dengue infection (3*=P= 0.207),
among 39 cases during outbreak 32 of cases (82.1%) reported that never used abate. The
study found that 44.7% of the respondents are closing window during fogging activity and
about 38.5% of cases reporting same risk behaviour, but the study also showed that no
significant association between risk behaviour during fogging activity such as residents
closing window during fogging are carry out with dengue infections (3* =P = 0.253).

Checking and cleaning house compound and its surrounding at least once a week is important
activity in dengue prevention programme. About 30.0% of respondents reported not checking
and cleaning house compound and it’s surrounding at least once a week, in which 30.1% of
cases reported similar risk behaviour. However the study showed no significant association
between checking and cleaning house compound and it’s surrounding at least once a week
with dengue infections.

Increased mobility or travelling in and out from epidemic locality for both population and
vectors are most important explanation for recent increased of dengue cases. Travelling
increased the potential for transport and establishment of the mosquito vectors into new area
where suitable habitat is available. It’s not only significant risk of acquiring dengue infection,
but also contributes to its spread to non-endemic areas. In this study showed that travelling
showed significant association with dengue fever infections (3°= 15.4, P= 0.001). Travelling
between urban-rural can be important factor of spreading vector of dengue Aedes aegypti, a
predominant urban breeder to rural area — since nowadays many rural folks travelling daily to
urban or town for purpose of working or studying.As shown in this study, occupation which
requiring them to travel to nearby town had significant association with dengue infection (y*=
9.99, P = 0.007). Modern transportation accounts for importation of dengue by overcoming
natural barriers of travel time and geography, which had previously limited expansion from
endemic areas into non-endemic areas (Gardner et al, 2012).

In this study revealed that the level of risk behaviour not significantly associate with dengue
infections (x* = 1.88, P = 0.70). Similar finding was also reported by Zaiton et al (2001).
These indicate that even with good practices (low level of risk behaviour), the effort did not
protect every one of the members of the community. In transmission of dengue infection,
behavioural factors of members’ of the community is one of factor contributes to the
transmission of dengue infection. Other factors such as mosquito’s habitat and behaviour,
prevention programmes itself, and availability and behaviour of health services are playing
important roles in dengue infection.
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5.0 Conclusion and recommendation

The outbreak of dengue in rural area studied was contributed by risk behaviours practiced by
it residents which need to be addressed in control and prevention of dengue programme.
Residents who are cases of dengue showed more practicing high risk behaviour
towardsdengue infection as compared to non-dengue cases residents. The incidence of dengue
infection was higher among respondents who practiced high risk behaviour regarding dengue
infection. It also revealed that among significant risk behaviour towards dengue infection
were practice of not covering domestic water container fill with water, not turning-over
unused domestic water container, not using mosquito (bed) net at night, not using screened
window and travelling in-and-out of the dengue outbreak area. It is important to address these
risk behaviour to ensure the success of dengue prevention programme in rural area.
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