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Abstract

In Malaysia, vector control method which include source reduction, environmental management,
and larviciding with use of chemicals insecticide. This study aimed to determine the perception of
the Malaysian public towards control measures of mosquitoes and utilization of biocontrol. A total
of 402 responded to questionnaire during the survey activities in Selangor and Putrajaya, Malaysia.
Questionnaires for respondents were divided into three sections comprised; i) respondent profile ii)
knowledge about prevention of Dengue Fever and insecticide use for mosquito control iii)
knowledge about biological control. Most of them reported (83%) concerned that fogging activities
may affect their health and (56%) agreed that fogging activities may affect the environment. Public
reported fogging (29.2%) method was most frequent method in control of mosquito population.
Other control measures reported were the use of ABATE (mosquito larvae insecticide) with (28.9%)
and the use of biocontrol; guppy fish were scored (15.5%). The most obvious effect of insecticide
reported was negative effect to the environment, the use of insecticide will kill other non target
organisms besides mosquitoes; and the use of insecticides is very costly. From the public’s
perception more than half (56%) knew about biocontrol as method to control mosquito population.
In their opinion, the biological method is safe for human health. Based on the majority responded
that guppy as the effective biocontrol agent other than other biological agents. The perception of
control measures of mosquitoes is important fora successful community program or implementation
of new control measures.
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Introduction
Mosquitoes such as Aedes, Culex, Anopheles and Mansonia are anthropophilic which causes them to be

responsible for many diseases. Mosquitoes larvae are controlled mechanically, biologically, chemically or
environmental management [1, 2]. Dengue is the most important arboviral disease globally and the fastest
emerging arboviral infection posing a major public health concern throughout tropical and subtropical region in



the world. The global increase of dengue incidence is also experienced by Malaysia with reported incidence of
30.2 cases per 100,000 population (2000) to 261.6 cases per 100,000 population. Dengue has high social and
economic impact, affecting not just the patient, but also families. Prevention of dengue in Malaysia was
established many years ago using the Integrated Vector Management (IVM) approach. The vector control
approaches include chemical, environmental and community participation. This programme was led by the
Ministry of Health with collaboration with othergovernment agencies fromstates and districts all over the country
[3]. With no medical cure for dengue currently available. Mosquito vector control remains one of the best tools
for dengue prevention. Insecticide-based control plays a major role among other dengue control activities. [4, 5].
Several initiatives have been taken to strengthen dengue control. Some of the alternatives include repriortizing
Aedes surveillance aimed at new breeding sites, strengthening information system for effective disease
surveillance and response, legislative changes for heavier penalties, strengthening community participation and
intersectoral collaboration, changing insecticide fogging formulation, mass abating and reducing case fatality [6].

2. Literature Review
2.1 Mosquito Control in Malaysia

The current strategy is to control the mosquito vectors, Aedes aegypti (L.) (primary vector) and Aedes
albopictus Skuse (secondary vector). Mosquito control in a dengue programme generally comprises 3 major
components: Vector control & surveillance; community participation and enforcement. In vector control,
applicationofinsecticides is often used widely to reduce andkill the infected mosquito population whenever cases
are reported. The application of insecticides especially the pyrethroids is effected through space application in the
form of cold or thermal fogging [7].

To control an outbreak of disease, fogging should be initiated immediately over a minimum area of 200 m
radius around the affected places [8]. The activities carried out by the Ministry of Health and the Ministry of
Housing and Local Goverment are house inspection, fogging, larviciding and enforcement of Destruction of
Diseases Bearing Insect Act, 1995. House and premises inspection for Aedes and ‘search and destroy” activities
to reduce breeding sites in all premises are carried out regularly by the health personnel. Enforcement of law on
those found breeding Aedes mosquitoes within their premises is usually taken as last resort, on uncooperative
members of the public in the gazetted areas, after all efforts in health education on the need to destroy all potential
breeding places of Aedes, have failed [9]. The most extensive effort to control of Ae. albopictus and Ae. aegypti
in Singapore were includes environmental management, health education. Legal measures and community
participation and chemical control is reserved solely for outbreaks of dengue hemorrhagic fever[10].

2.2 Chemical Control of Mosquito

In order to control and reduce the mosquito population, chemical applications are the main control agents in
several countries. This method was used to prevent from mosquito borne diseases. The major classes of insecticide
used are pyrethroid, organophosphate, carbamate and organochlorine [11]. All residents in affected area should
be encouraged to apply temephos (ABATE ®) in all water- storing containers. For this purpose, sand granule
formulation is recommended at a dosage of 10g/90 L water (about 1 mg/ L) [8]. Dengue control in Malaysia is
primarily based on case surveillance by notification of suspected dengue cases by doctors and vector control by
space spraying of insecticides [12].

Chemical insecticides are dispered by ultra-low-volume o1/ and thermal fogging. Operations should be
initiated immediately when first cases are reported. Fogging should be conducted within a minimum distance of
200 m radius (flight distance of Aedes) from affected house/houses. Two treatments should be conducted at 10-
day intervals and the chemical used are preferably pyrethroids [8]. Fogging is done in areas where a case is
reported, in outbreak areas, and areas identified as high risk (high density of Aedes mosquito) [9]. Larviciding or
“focal” control of Ae. aegypti is usually limited to domestic-use containers that cannot be destroyed, eliminated,
or otherwise managed. It is difficult and expensive to apply chemical larvicides on a long-term basis. Therefore
chemical larvicides are best used in situations where the disease and vector surveillance indicate the existence of
certain periods of high risk and in localities where outbreaks might occur [13].
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2.3 Biological Control of Mosquitoes

Biocontrol or biological control is the method to control populations of pest by using other living organisms
[14]. The biological control of mosquitoes and other pests involved introducing into the natural environment, the
identified natural enemies, such as parasites, disease organisms and predatory animals. The effective use of these
agents required a good understanding of the biology and behaviour of the target pests to be controlled as well as
the local environmental conditions. Such methods could be most effective when used in combination with others,
such as environmental manipulation or the application of larvicides that would not harm the biological control
agents. Several organisms had proved effective against mosquito larvae such as larvivorous fish, mosquito of the
genus Toxorhynchites, dragonflies, damselflies, cyclopoid copepods, nematode, Bacillus thuringiensis H-14 and
B. sphaericus [10]. Biological control of mosquitoes was very popular during the early part of this century, but
with the developmentandavailability of chemicals suchas organochlorines and organophosphates it was replaced
by insecticidal control. However, because of problems with insecticide resistance and greater awareness of
environmental contamination there has been renewed interest in biological methods [15].

3. Methodology

3.1 Questionnaire

Questionnaires were distributed among community in selected study locations in Selangor and Putrajaya.
Questionnaires for community in study areas were divided into three sections comprised of: 1) respondent profile
2) knowledge about prevention of Dengue Fever and insecticide use for mosquito control 3) knowledge about
biological control. The questionnaires were prepared in both languages English and Bahasa Malaysia to ensure
accuracy of understanding and comprehension among the respondents. The questionnaires were adapted from
[16] field surveys of exposure to pesticides standard protocol with additions and modification to meet the
objectives of this research. The sample size calculation for this study is derived from [17]. Based on the [17]
sample size of residents in study area were 402.

4. Results

4.1 Demographic Information

Demographic characteristics of residents in study area were shown in Table 4.1. A total of 402 responded to
questionnaire during the survey activities. Table 4.1 summarised the social and demographic data of respondents.
The public involved in this study was 49% males and 51% females. Most of them 24% aged between 24-29 years
old, aged between 30-35 years old were 21, aged between 36-41 years old were (16%), aged between 4247 years
old (12%) and aged between 48 and above were (9%). Among them were Malay (97%) and India (3%). All the
residents were completed secondary school and among them 28% had achieved higher education at diploma and
18% were degree holders.



TABLE 4.1: Social and Demographic Characteristics of Respondents in Selected Study Areas

Variables Respondents (n=402)
Frequency(f) Percentage
(%)
Gender
Male 196 49
Female 206 51
Age(years)
72 18
18-23
98 24
24-29
83 21
30-35
65 16
36-41
48 12
42-47
36 9
48 and above
Race
390 97
Malay
0 0
Chinese
12 3
Indian
0 0
Others
Educational
Status
32 8
PMR
113 28
SPM
36 9
STPM
35 9
Certificate
104 28
Diploma
Degree 74 18
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4.2 Perception on Control Measures of Mosquitoes

In scoring the respondents reported that the highest strategy used was fogging (29.2%) method. Other control
measures reported by respondents was the use of ABATE (mosquito larvae insecticide) (28.9%). The use of
biocontrol; guppy fish were scored to be 15.5% by respondents. There are 83% of the respondents concerned that
fogging activities may affect their health and 56.7% agreed that fogging activities may affect the environment.

In the questionnairesthe respondents also have to answer questionregarding the effect of the use ofinsecticide
apart from causing health problems to humans. The most obvious effect of insecticide reported by respondents
was negative effect to the environment (25.7%), the use of insecticide will kill other non target organisms besides
mosquitoes (26.7%) and the use of insecticides is very costly (26.9%). Other effects such as effect to animal had
small percentage scores (19.8%).

4.3 Perception on Biocontrol Agent uses to Control Mosquito Population

Part D of the questionnaire was about biocontrol use to control mosquito population. From the respondents
perception more than half (56%) knew about biocontrol method, do not know were (17%) and not sure (27%).
Public was not sure that biological method is effective in controlling mosquitoes (47.9%). Most of public
responded that biological method not polluting the environment (52.9%). About (40.7%) respondents were not
sure that the biological control does not polluting the environment. In their opinion, (53.6%) responded that the
biological method is safe for human health and (42.5%) were not sure. Based on the correspondee, majority
responded that guppy as the effective biocontrol agent. This followed by using 14.3% of the public responded the
using of toxo mosquito as one the method in controllingmosquito population. In addition, 4.4% ofthe respondents
selected dragonfly nymph.

5. Discussion

5.1 Perception on the use of Control Measures of Mosquitoes

During questionnaires distribution 80% responses of public completed the questionnaires. Richardson [18]
revealed when stating that 50% is regarded as an acceptable response rate. Other researchers stated that the
response rate should be more than 50% as an acceptable response rate [19, 20,21,22,23]. This study has
successfully obtained a good significant rate of response. Public/Community involved in this study were directly
exposed with fogging activities. The perception of control measures of mosquitoes is important for a successful
community program or implementation of new control measures. WHO [24] stated that in order to measures
community program success, it is necessary to know the community’s perceptions about mosquitoes, control
measures and how the best communities can participate in the control efforts.

Public reported that the most control measure used was fogging. However, [25], revealed that the source
reduction or cleaning up mosquito breeding sites was one of the most effective ways to control mosquito
population. A study reported by Kumar and Gururaj [26] found that most of community are not aware of control
measures of mosquitoes. The present study showed that although the respondent had a good knowledge on source
reduction or cleaning up the mosquito breeding site as the control measure of mosquitoes however, they were not
practicing what they knew. Davis [27] revealed that search and destroys activities of Aedes breeding had been
conducted in Malaysia in 2008 and the Ministry of Health (MOH) reported considerable success with an 84%
reduction in dengue cases in suburban. Jose and Craig [28] reported that the best approach for controlling Ae.
albopictus and other Stegomyia species is to limit the availability of larval habitat.

Accordingto WHO [29] the approaches to the prevention and control of dengue fever have relied on the
control of the Ae. aegypti mosquito. “Vector control” refers to actions used to control a “vector” (in this case the
mosquito), which can transmit a pathogen (the four dengue viruses). Fogging activity was carried out during
outbreak of dengue cases, fogging of insecticides e.g. Malathion, Reslin and other synthetic pyrethroids to killing
of adult mosquitoes in the affected area[30]. Although fogging has the advantage to kill the adults mosquitoes but
at the same time with disadvantages such as large volumes of organic solvents are used as diluents, which may
have bad odourand result in staining, high cost of diluent and spray application, householders may object and



obstruct penetration of fog into houses by closing windows and doors, fire risk from machinery operating at very
high temperatures with flammable solvents, and can cause traffic hazards in urban areas [13]. Karunaratne, [31]
reported that the source reduction and use of insecticdes in space spraying/ fogging and larviciding were the
primary means of controlling the vector mosquitoes of Ae. aegypti and Ae. albopictus.

Other control measures reported was the use of ABATE (mosquito larvae insecticide) and using guppy fish.
ABATE (mosquito larvae insecticide) was given by health personnel to public/community to control mosquito
larvae breeding in container that can’t be destroyed. Public responded awareness on the use of ABATE and use
as control measure of mosquito larvae population. Similar results found by Koenraadt, [32] where most of the
respondent in their study were aware about mosquito control by covering all containers of water storage use
ABATE and fish. Temephos (ABATE), an organophosphate, is regularly used in containers for the control of Ae.
aegyptilarvae[33]. Phuanukoonon, [34] summarized that measures that prevent mosquitoes from developing in
water-holding containers such as adding ABATE to containers, covering containers and or placing larvivorous
fish in containers, were effective in reducing mosquito larvae. In Malaysia, the use of Abate larvicide on a large
scale in high-risk areas was also initiated in 1998 to reduce Aedes larval density [6].

Respondent knew that the effect of insecticide besides causing health problem to human such as negative
effect to the environment, insecticides will kill the non target organism, costing and effect to animal. Dynah, [35]
reported thatmorethan 50% of workers believed that insecticide canalso affectthe environment. They also stated
that the chemical use can cause soil depletion, pollute water and can affect animals found in the community.
Pesticide is a term used to describe a range of mixtures used to kill or reduce many types of pests [36]. According
to [37] and [38] majority of pesticides is not specifically targeting the pest only also affects plants, animals, and
contaminate wide range of environment including groundwater and surface water. Jansamood, [39] who found
thatthe use of pesticideswas rated as a high efficiency and they also had environmental impact and health impact.
Certain insecticides for example DDT, was restricted, was because chemicals can build up in the oceans, air, soil,
food chain, fresh water supplies [40,41 42].

Study conducted in Saudi Arabia found that the respondents had the knowledge on the effects of the use of
pesticides. They were aware of the fact that pesticides cause pollution, can affect soil fertility and impose toxic
effects on the soil [43]. Cornwall, [44]also reported the risk of pesticides on the environment and public health
in the developing countries. Aktar, [45] concluded that the use pesticides have contaminate almost every part of
environment such as impact on food commodities, contaminate soil, surface water, ground water and also non
target organisms. Moreover, the economic impact of pesticides in non target species (including humans) has been
estimated approximately $8 billion annually in developing countries.

5.2 Perception on Biocontrol Agent Uses to Control Mosquito Population

Public/community knew about biocontrol method in control mosquito population. Regarding biocontrol
method the awareness of biocontrol method the percentage of not sure of biocontrol method was higher among
public. Other study found that the knowledge concerning biocontrol and natural control was low among
respondents in Gaza Strip. The lack of knowledge of biocontrol for vector control was the justification for the
continuous use of insecticide [46]. Biological control measures were commonly used before the introduction of
insecticides in the 1940s. Insecticides dominated vector control approaches after their introduction, but damage
to the environment, vector resistance to insecticides, and community resistance to their use have resulted in a new
focus on biological control measures [29]. One of the methods suggested by many researchers was use of
biocontrol agent to control of vector population [ 47,10,48,49].

Guppy was reported as the most choice for biological control agent by respondents. Fish are the most
extensively used larval bio control agent. According to Chakraborty, [50] fishes have the greatest potential as
biocontrol agents against the aquatic stages of mosquitoes and are used as major component of the integrated
vector control programme. They also mentioned the most widely used of fish in India were G.affinis, Aplocheilus
panchax and P. reticulata. Most commonly and reported of biocontrol agents used in mosquito control was guppy,
P. reticulata [15]. The use of guppies (P. reticulata)to control dengue vector of 4e. aegypti in domestic water
storage containers in rural areas in Cambodia was proven successfully [51]. The use of more than one biological
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control agent for the suppression of a vector species may prove feasible and should be encouraged wherever
possible, since it may lead to an optimum level of vector suppression [52].
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