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ABSTRACT

Questionnaire studies were carried out against local residents
of Taman Ria Jaya, Kedah, Malaysia after AedesTech
Mosquito Home System was installed in the area for a period
of one year. A total of 119 local residents were participated in
this questionnaire study, while 117 of them voluntary to
answer the questionnaire. The study found that all the
participants were aware that Aedes mosquito is the dengue
disease vector. As high as 86.21% of the resident feel AMHS
is a good system and able to reduce the mosquito population,
while 13.79% feel the mosquito population still remain the
same, and 0.85% not sure about the effectiveness of the
AMHS. There is 91.38 % of the residents agreed that the
AMHS mosquito trap help in dengue control in this area. All
of the residents agreed to allow authority or industry to install
AMHS in their area if this program continues. Most of the
residents agreed to use AMHS (Mosquito Trap) (89.66%),
follow by Fogging (30.17%), breeding Site reduction
(20.69%), and lastly larviciding (15.52%) as for the dengue
disease control measures. There are 89.80% of the comments
were positive and encouraging towards the AMHS, such as
residents feel good and satisfied (15 comments or 30.61%),
AMHS help to reduce mosquito population (22 comments or
44.90%), and AMHS is very effective (2 comments or 4.08%).
However, we also found some negative comments against
AMHS. It is up to 6.12% comments are negative against
AMHS. The negative nevertheless were AMHS is the same,
mosquito population do not reduce (3 comments or 6.12%),
and other comments (4.08%), such as due to Pet, do not
encourage fogging activity and can only accept water-based

fogging.
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1. INTRODUCTION

Aedes aegypti (yellow fever mosquito and sneaky biter)
and Aedes albopictus (Asian tiger mosquito and aggressive
biter) are potential arboviral vectors leading to high human
fatality worldwide (refer to Table 1 for differences). Those
species are main and secondary vectors for dengue fever.
Efforts in [1] were made to differentiate the eggs of Aedes
aegypti (AEG) and Aedes albopictus (ALB) morphologically
and morphometrically using scanning electron microscopy
(SEM). Between the two species, AEG is the main contributor
[2] to those diseases such as dengue, chikungunya, yellow
fever, or Zika. AEG known for its domestic endophilic
mosquito in decades and inevitably propagating [3].

Table 1: Aedes Aegypti (AEG) Vs. Aedes Albopictus (ALB)
AEDES AEGYPTI
AEG

Feature AEDES ALBOPICTUS

7

At

Other name o Yellow fever o Asian tiger

Dorsal e bright silver o bright silver lyre-shaped

Pattern lyre-shaped

Dorsal e single longitudinal e single longitudinal

Stripe  and silvery dorsal stripe silvery dorsal stripe

Legs and white banded and white banded legs
legs

Locality e Occupy in urban areas | e Occupy in urban areas
with/without with/without

Vegetation ® yes ° yes

Associated ® yes o yes

to thickets

and arboreal

vegetation

Habit o indoors/outdoors e indoors/outdoors  biting,
biting, resting, and resting, and laying
laying eggs €9gs
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Scientifically, four (4) life stages of Aedes mosquitoes are
egg, larva, pupa and adult. Mosquitoes live and reproduce
especially around high population area. Figure 1 shows the
four (4) life cycle starting from egg to an adult that resume in
810 10 days whereas in 2 to 3 days only for pupae to turn into
adult mosquitoes. The mature adult mosquitoes will lay eggs
in five (5) or more breeding sites and they will ensure the
survival of their eggs to the adult mosquito level.

LIFE CYCLE OF AN AEDES MOSQUITO

o Larvae
Ep L\, 2-3days
Pupa
4- 5 days L

Figure 1: Aedes Mosquito life cycle

Dengue hemorrhagic fever (DHF) or dengue fever (DF) that is
caused by Aedes aegypti and Aedes albopictus constantly
increase in pattern while signaling high mortality [4] - [5].
Vector control is one of the most effective approaches in
combating DHF/DF. Because of the transmission [6] — [7], it
is critical to initiate vector control starting from the immature
stages. Reports indicate there’s a resistance of mosquitoes to
insecticides even though a chemical control of adult
mosquitoes provides quick knockdown/mortality. Resistance
of Aedes aegypti to organophosphate [8] - [9], permethrin
[10], DDT and dieldrin [11] have been well documented.

Research indicates that Pyriproxyfen (PPF), an insect growth
regulator (IGR) is effective cure against all vectors such as
AEG [11] - [12], Culex [13] — [14] and Anopheles [15]). In
contrast, other PPF products i.e. pyriproxyfen 0.5% w/w
called as Sumilarv 0.5 fail to kill larvae instead performs a
residual activity extension that inhibits adult emergence.
Auto-dissemination concept using the “lure and kill” towards
adult mosquitoes is another alternative in combating the
issues. Research proposes several approaches to exploit
Edhazardia aedis (Microsporidia) and the entomopathogenic
fungus (Metarhizium anisopliae) as agents for controlling
Aedes aegypti [16]. It demonstrates that those gravid female
Aedes aegypti that have been contaminated with PPF were
able to transfer lethal concentrations to larval habitats. This
was done through skip oviposition behavior of gravid Aedes
aegypti females, which laid their eggs throughout several
containers [17].
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AedesTech Mosquito Home System (AMHS) is a commercial
Aedes mosquito trap that uses the “lure and kill” concept.
AMHS is an auto-dissemination mosquitoes trap that is
packaged with the pyriproxyfen, to contaminate gravid
female  mosquitoes  during  oviposition,  enabling
dissemination of the chemical to other Aedes’ oviposition
sites. The use of pyriproxyfen also prevent the immature
mosquito from hatching to adult. Automatic dissemination is
a ‘pull’ and “push’ technology which allows mosquito control
professionals to treat larval habitats in a timely and
economical fashion [17]. Aedes mosquitoes will
self-inoculate themselves with an active compound and
disseminate the material to other breeding sites.

This research study is to attain the satisfaction and acceptance
level of local residents prior to our AedesTech Mosquito
Home System (AMHS) installation in dedicated area for a
period of one year.

2. MATERIALS AND METHODS

AMHS [18] — [19] as shown in Figure 2(a), that is a trap
device designed to attract Aedes mosquitoes and target
container-breeding mosquitoes by providing an attractive
smell of water source (that formulated with pyriproxyfen) as
shown in Figure 2(b) for oviposition (breeding) sites. Females
attracted to the device are killed and reproduction is
eliminated. The concept of “Lure & Kill Technology”
purposely to control & eliminate mosquitoes during all life
cycle stages i.e. from eggs, larvae, pupae or adults, to reduce
the overall mosquito population. We have set up 400 units of
AMHS in September 2018 until August 2018 for a year
period. The installation focus at surrounding area of the trial
site in each specific location such as outside the residential
house, at the fence, gate or at the front door. The pheromone
or Insecticide Growth Regulator (IGR) in each AMHS is
refilled based on monthly basis. This formulation will pollute
the new reproductive site of female Aedes, and remove the
formulas and kill the entire larvae in the breeding ground.

Figure 2(a): Mosquito
Home System (MHS) or
Aedes Trap

Figure 2(b): IGR or
attractant refill
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The AMHS is designed with green technology and its size is
sleek enough for an outdoor or inner sites or location. The
interior skeleton of AMHS is depicted in Figure 3. The device
is measured in 19.7cm (height) by 14.6cm (width) that
consists of 500ml of 40 ppm pyriproxyfen (PPF) treated water
as shown in Figure 4. The egg collection tissue will be placed
in inner wall of MHS.
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Figure 3: Interior skeleton of AMHS
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Figure 4: View of exterior skeleton of AMHS

3. EXPERIMENTATIONS
3.1 Trial Site

The experimental field site is located in an area consisting of
365 residential in a single storey terrace house known as
Taman Ria Jaya, Sungai Petani, Kedah (refer to Figure 5).
The built-up area of the coverage trial site is approximately
8.0 hectares and consists of 365 units of single storey terrace
house. Taman Ria Jaya is an urbanized housing estate,
densely populated area in the Sungai Petani, which is dengue
hotspot.
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Figure 5: Map of Trial Site in Taman Ria Jaya, Kedah

3.2 Questionnaires to Local Residents

The questionnaire survey consists of six simple questions, and
we launched a multiple-choice questionnaire to facilitate
respondents' responses. The main aim for the questionnaire is
to study the public awareness regarding the dengue disease,
including dengue vector and the available control tools such
as thermal fogging, larviciding and source reduction. The
questions are as in Table 2.

Table 2: Questionnaires Set
No Item
1 Do you know which mosquito species is the cause of
Dengue fever?
a. Aedes
b. Culex
c. Anopheles

2 Did you know that your home is under vector control
study using the AedesTech Mosquito Home System
(AMHS) mosquito trap?

a. Yes

b. No

3 What is the condition of the mosquito in your home
area after AMHS has been installed for 12 months.
a. Good

b. Reduce

c. Same

d. Not Sure

4 In your opinion, does this AMHS mosquito trap help
in dengue control in this area?

a. Yes

b. No

C

5 If this AMHS mosquito trap program continues, will
you give permission to install it in your home?

a. Yes

b. No




Mustafa Man et al., International Journal of Emerging Trends in Engineering Research, 8(6), June 2020, 2370 - 2374

6 If Ministry of Health continue this Vector Control
program in your area, which one of the control
methods would you choose?

a. AMHS (Mosquito Trap)

b. Larvaciding

c. Fogging

d. Breeding Site reduction

4. RESULT AND DISCUSSION

A total of 119 local residents were participated in this
questionnaire study, while 117 of them voluntary to answer
the questionnaire, the two resident refuse to answer due to
they are foreign worker and do not understand the questions.
Fist question is tto find out how the participants know about
dengue fever, especially which mosquito species as the main
vector. The study found that all participants were aware that
Aedes mosquito is the dengue disease vector. When we try to
find out whether the local residents aware that their home is
under vector control study using the AedesTech Mosquito
Home System (AMHS) mosquito trap, the response showed
that 99.14% of the participated local resident aware about it,
and only 0.86% do not know what is going on. With regards
to the condition of the mosquito in their home area after
AMHS has been installed for 12 months, as high as 86.21% of
the resident feel AMHS is a good system and able to reduce
the mosquito population, while 13.79% feel the mosquito
population still remain the same, and 0.85% not sure about
the effectiveness of the AMHS. Figure 6 depicts the
percentage of local residents feels and opinion towards the
efficacy of mosquito population reduction mechanism. About
90% agrees on our AMHS approach to reduce the overall
mosquito population.
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Figure 6: Residents feeling and opinion towards the efficacy of
AMHS in mosquito population reduction.

A total of 49 participants provided their comments, opinion or
feeling against the uses of AMHS in combating dengue vector
in their residential area. There are 89.80% of the comments
were positive and encouraging towards the AMHS, such as
residents feel good and satisfied (15 comments or 30.61%),
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AMHS help to reduce mosquito population (22 comments or
44.90%), very effective (2 comments or 4.08%), AMHS and
fogging will help in dengue control, AMHS is a good effort,
must keep on, AMHS is the best, AMHS is recommended and
AMHS is for the good of all. However, we also found some
negative comments against AMHS. It is up to 6.12%
comments are negative against AMHS. The negative
nevertheless were it is the same, mosquito population do not
reduce (3 comments or 6.12%), and other comments (4.08%),
such as due to Pet, do not encourage fogging activity and can
only accept water-based fogging.

5. CONCLUSION AND FUTURE WORKS

This paper presents the perception of people towards Aedes
mosquito and its control mechanism. To illustrate, the target
location (Taman Ria Jaya residents) does not indicate any
hidden agenda or propaganda, only to get a sample set of
respondents for the study. The results indicate that most of the
residents prefers the Aedes Mosquito Home System instead of
other control mechanism that have been imposed such as
fogging, larvaciding or breeding site reductions as a means of
its control mechanism. About 89% respondents prefer the
alternative ways of controlling Aedes. This shows that our
government Health sector should move towards other Aedes
control mechanism in combatting this dangerous mosquito.
With what AMHS can offer for its non-pollutant Insecticide
Growth Regulator (IGR) and chemical free, the aim is to
control starting from the breeding of Aedes eggs instead of
fogging towards the adults Aedes mosquito. The pyriproxyfen
based formulation is scientifically proven in various
researches and it’s already formulated in the IGR that comes
together in AMHS. Our next future experiments would be to
test AMHS in other states of Malaysia with our main locality
would be to the state with the current highest dengue cases.
With Aedes mosquitoes datasets gained, a specific mobile
application is hoped to be developed as defined in [20] just to
capture Aedes eggs from the tissue (installed in our AMHS)
prior to automatic counting of Aedes eggs before mining
between frequent [21] — [22] and infrequent of Aedes data
[23] as to complement our Dengue Innovation project.
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