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Abstract

Background: Prevention efforts have been made to eradicate mosquito breeding, larvae examination but the
results have not been optimal. Therefore, larval source reduction program and mobilize the health sector
participation is critical.

The Objective: The purpose of research to determine the effectiveness of the prevention of Dengue
Hemorrhagic Fever (DHF) by utilizing the waste for ovitrap in Semarang City Elementary School.

Method: This research was a quasy experiment with the design of a post-test study design. The subjects were
75 elementary schools in the District Tembalang, Gajah Mungkur, and Semarang.

Result: The results showed that there was no difference in the rate of House Index, Container Index, Breteau
Index and Free-Larva Numbers on modified fresh water, hay infusion ovitrap placed indoor and outdoor. The
results of the post-hoc test found a significant difference between the modified ovitrap consist of fresh water
and hay infusion on the number of larvae that were caught.

Conclusion: It is recommended that communities should play an active role in eradicating the mosquito by

breaking the cycle of life of the mosquito.
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1. INTRODUCTION

Dengue Hemorrhagic Fever is still one of
Indonesia's public health problems with
increasing number of patients with widespread
dispersal. Despite the recent incidence of
dengue fever in adulthood, dengue fever is most
common in children, especially at school age.

Schools are a learning place for children to
increase knowledge for their future but it is
undeniable that the surrounding school
environment has the potential to become a
source of Aedesaegepty mosquito breeding.
Implementation of clean and healthy behavior in
the school environment so far must be
recognized not entirely runs as expected.

Large classroom setting with trees, many
classrooms and bathrooms, and puddles that
cannot be controlled cause less effective
problems in the eradication of mosquito larvae.
Therefore, the program of reducing larval
sources and gaining the participation of the non-
health sector becomes very important.
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Installation of ovitrap by utilizing waste (used
goods such as bottles or plastic glass of mineral
water around the school environment is useful
to cut the life cycle of Aedesaegypti mosquito
larvae without insecticides (chemicals).

From several phenomena mentioned above, it is
necessary to examine the role of ovitrap to the
termination cycle of Aedesaegypti mosquito
breeding in Elementary School of Semarang
City. The purpose of this research is to know the
effectiveness of indoor and outdoor ovitraf
waste utilization on the number of larvae
trapped in elementary school area of
Tembalang, Gajah Mungkur and South
Semarang sub-districts, Semarang City.

2. MATERIALS AND METHODS

The type of research used is a quasi-
experimental experiment. The design of this
study is post-test only design. The subjects in
this study were Aedesaegypti mosquito larvae
collected at Elementary School in Tembalang
Sub-district (33 samples), Gajah Mungkur (18
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samples) and South Semarang (24 samples).
Each school is installed six ovitrap units
consisting of 3 ovitrap mounted in the classroom
and three ovitrap installed in the
bathroom/school environment.

Aedesaegypti  breeding data obtained by
observation of three indoor and outdoor ovitrap
to larvae. The indoor and outdoor ovitraps have
different media: well water, 5% hay infusion
water and 10% hay infusion water. The larval
density of the field is calculated based on larvae
Index- Free-Larva Numbers (FLN), House
Index (HI), Container Index (CI) and Breteau
Index (BI). The larvae were observed three
times for four months.

Bivariate analysis was performed by Mann
Whitney test to determine the different density
of Aedesaegypti larvae on modified ovitrap.
Kruskal Wallis test is used to compare three
types of attractants placed either indoor or
outdoor.

3. RESULT AND DISCUSSION

The results of research concern with the
physical and biological environment such as
water reservoirs for daily needs, the number of
decorative plants and shade.

Tablel. Distribution of observations on physical and
biological environments.

Tembalang |Gajah  |Semarang
Mungkur

Shading 14 10 13
Water 33 18 24
reservoirs

Decorative |16 9 18

plants

Fish pond |7 0 3

The results showed that the presence of water
reservoirs for daily use with a high enough rate
because it is used for everyday purposes such as
bathing, urinating and for other purposes.
Aedesaegypti mosquitoes are more interested in
putting their eggs in the dark, colorful places,
mainly black, wide open, and especially those
located in areas protected from direct sunlight
(Depkes RI, 2001).

Ornamental plants both in the primary area of
Tembalang, Gajah Mungkur and South
Semarang subdistrict relatively little, but the
garden is still found quite a lot. Ornamental
plants and garden plants are places that
Aedesaegypti mosquitoes like to rest/hide.
According to Soegijanto, (2006), the number of
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ornamental plants and yard plants will affect the
humidity and lighting in the class and the
garden. When a lot of ornamental plants and
garden plants found, this condition will add a
place that is preferred by mosquitoes to rest and
also add to the age of mosquitoes.

The results of this observation can illustrate that
the biological and physical environments in the
observed elementary school have the potential
to become Aedesaegypti mosquito breeding
grounds.

Table2. Type of control performed.

Tembalang|Gajah Semarang
Mungkur

Mosquitoe |1 0 0
coil

Mosquito |1 0 0
spray

Electric 1 0 0
racket

Repellent |3 0 2
Bath drain |17 4 5
Abatisation |5 2 0
Others 3 2 2

Efforts to control the vector have been made by
the elementary school communities of
Tembalang, Gajah Mungkur and Semarang
Selatan sub-districts such as cleaning mosquito
nests (and environmental hygiene). The school
communities in  controlling  Aedesaegypti
mosquito vectors apply poison and non-toxic
types. Types of toxins used included a kind of
burn and sprayed while control of non-toxins
includes electric rackets, repellents, etc. Some
elementary school residents use the bathtub
drain, and abatisation but only a small part of
the primary school using vector control
naturally by wearing trousers.

The results of this study indicate that the
residents of the school are very diverse in
controlling the wvector of Aedesaegypti
mosquitoes.  Although primary education
residents have attempted to control mosquito
vectors of various types, both toxic and non-
toxic, they are ineffective in preventing the bite
of Aedesaegypti mosquitoes because a small
part is done during the day. It can be concluded
that most of the elementary school still lack
understanding in controlling Aedesaegypti
vectors. Likewise, in managing to break the life
cycle chain of Aedesaegypti mosquito vector,
the primary school residents did not perform
well because only a few elementary school
residents declared routinely to drain the tub.
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The number of trapped larvae calculated by Hl,
Cl, Bl and FLN showed high values both on
modified ovitrap with attractants of well water,
5% hay water infusion and 10% hay water
infusion. The mean values of HI, ClI, Bl and
FLN for well water wells were 25.51, 25.51,
25.51 and 74.49 and for 5% water hay infusion
as well as 10% water hay infusion respectively
of 35.82, 35.82, 35.82 64.18 and 39.56, 39.56,
39.56, 60.44. This figure indicates that the
population of primary schools that contain
dengue mosquitoes is quite high. According to
the Depkes (minister of Health) RI (2001), the
House Index figure considered safe for dengue
fever transmission is <5%. Thus elementary
schools in Tembalang, Gajah Mungkur, and
South Semarang subdistricts are vulnerable to
DHF. The results of this study found that the
presence of mosquitoes transmitting disease
Aedesaegypti Primary School in three districts
was in high numbers. Such circumstances can
occur considering the environment in these
primary schools is an environment with a dense
population with adjacent building houses and
the environment around quite a lot of untreated
plants. Also, the topography of Tembalang,
Gajah Mungkur and South Semarang with a
height of 90-200 Meter (below 1000 meters)
from the sea surface which is very vulnerable to
the development of Aedesaegypti mosquitoes.

Environmental temperature in  Tembalang,
Gajah Mungkur and South Semarang sub-
districts ranges from 25 degrees Celciusto 30,
humidity 62% - 84% (Samadikun, 2009).
Furthermore, the type of construction of the
school buildings is quite diverse. According to
DepkesRI (2001), the environmental
temperature, type of house construction,
materials and building ventilation have a
significant effect on micro-climate change in the
room.

The results of the Container Index and Breteau
Index results obtained a high score. This
condition indicates that in elementary school of
Tembalang, Gajah Mungkur and South
Semarang sub-districts are very potential to
spread dengue disease caused by Aedesaegypti.
According to Kantachuvessiri (2002), CI rate
above 10% and Bl above 50% are very
potential for the spread of dengue disease. The
Bl rate is the most informative index of larvae
because it contains the relationship between the
house and the active shelter. This index is
particularly relevant for focusing control efforts
on the most common management or habitat
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destruction and orientation for educational
messages in activities undertaken by the
community (WHO, 2001).

Free Number of larvae (FNL) on modified
ovitrap with well water, 5% hay water infusion
and 10% hay water infusion placed indoor and
outdoor show value less than 95%. The results
of this study indicate that the success rate in
mosquito nets eradication activities is still low
based on Healthy Indonesia Indicator 2010.
According to the DepkesRl (1992), the
benchmark of achievement in the elimination of
mosquito nests dengue is with FNL indicator of
at least 95%.

The result of analysis with Mann Whitney
statistic test number of larvae trapped in
modified ovitrap containing well water, 5% hay
infusion water and 10% hay infusion water with
indoor and outdoor placement got p-value =
0.988, 0.387 and 0.897 (p> 0.05). These results
indicate that there is no significant difference
between modified ovitrap containing those
attractants. Placement of modified ovitrap both
indoor and indoor shows the similarity that both
indoor and indoor placement both have a good
function to catch and to identify larvae of
Aedesaegypti. Although the statistics test is not
differing significantly but descriptively the
placement of modified ovitrap outdoor is
relatively more than in the indoor installation.
The results of this study are supported by
Hasyimi (2000) research which concluded that
the acquisition of AedesAegypti eggs on ovitrap
is placed out more than in the house. Other
previous studies conducted by Lestari (1991)
and Hasyimi (1993) also concluded that the
acquisition of AedesAegypti eggs in the ovitrap
is laid out more than in the home.

The result of the post-hoc test of difference of
well water attractants with 5% and 10 % hay
infusion water obtained p value = 0. 029 (p
<0.05). This number indicates the attractiveness
of the 5% water of the hay has a stronger appeal
than the standard water to Aedesaegypti
mosquitoes. This condition is due to the
attractiveness of the fermentation (soaking) of
straw water contains CO2 and ammonia
compounds that give rise to the attraction of
Aedesaegypti mosquitoes (Santana, 2006).

According to Kawada (2007), attractiveness is
something that has appeal to insects
(mosquitoes) both chemically and visually
(physically). The chemical attractants may be
ammonia, CO2, lactic acid, octanol, and fatty
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acids. The substance or compound is derived
from an organic material or is the result of
metabolic processes of living things, including
humans. CO2, lactic acid, and ethanol are
excellent attractants for mosquitoes. The aroma
of fatty acids produced by normal skin flora is
effective at a distance of 7-30 meters that can
even reach 60 meters for several species (Foster,
2002). Physical attractiveness can be a vibration
of sound and color, either the color of the place
or the light. The function of attractants is to
directly influence behavior, monitor or reduce
mosquito populations, without causing injury to
other animals and humans, and leaving no
residue in food.

The results of this study differ from the results
Polson et al. (2002) using a water concentration
of 10% straw, and Santos et al. (2003) with
various concentrations showed that straw water
with a concentration of 10% to produce eggs
caught the most. Santana et al. (2006) using an
attractant with a kind of fermented water grass
leaves also produce eggs of Aedes trapped more
than plain water (tap water). According to
Dekker (2005) that water immersion of hay and
fermentation of grass produce CO2 and
ammonia; a compound that proved to affect the
smell of Aedes mosquitoes. Results of other
studies with different results conducted by
Sayono (2008) mentions that the mosquito
Aedesaegypti more trapped in ovitrap with tiger
prawn water attractant than 10% hay immersion
and water.

4. CONCLUSION

The results of research conclude that the
description of the biological and physical
environment has the potential to be a nesting
and breeding of Aedesaegypti in elementary
schools located in the area ofTembalang, Gajah
Mungkur, and South Semarang sub districts.
The control of the Aedesaegypti mosquito
vector is largely inadequate and the small effort
of the elementary public communities to
eradicate mosquito breeding. The mosquito
density index on modified ovitrap: HI, CI, and
BI, as well as the Free Rate of larvae, are found
with high numbers. There is a significant
difference between modified ovitrap contains:
well water and hay water immersion with p
value = 0.029 (p <0,05). Based on the
conclusions, it is suggested the need to improve
both the biological and physical environment to
prevent mosquito breeding by cleaning the
environment on a regular basis. Improved vector
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control to prevent the potential transmission of
DHF can be done by using non-toxic materials
such as mosquito nets, electric rackets and so
forth.
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