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Abstract. Dengue is a major global public health problem then and now. Vector 
surveillance is a key component of any vector-borne disease (VBD) prevention 
and control program. There is no single available survey tool to monitor the 
mosquito population. Different methods answer different aims. Larval survey 
indices are commonly and widely used in monitoring the mosquito infestation 
levels. The negative attributes attached to these indices made these indicators 
unreliable to predict dengue transmission and spread. The proposed framework 
provides a clearer understanding on the merits of using the ovitrap system and 
its measurement, the ovitrap index (OI). The empirically derived variables in the 
framework depict the interrelationships of the mosquito population growth and 
development which would potentially allow for a prediction of mosquito density.
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26,867 cases and 180 deaths, 40% and 46%, 
respectively belonging to the 5-14 years 
age group (DOH-NCR, 2013-2014).

Public areas such as elementary and 
high schools contribute to mosquito vec-
tor production. Statistics show that out 
of the tens of thousands of dengue cases 
reported per year, 75% of these affected 
children are less than 15 years of age, 
while majority of deaths occur in children 
under 9 years. These are the age groups 
that are in elementary and high schools for 
most part of the day which coincides with 
the biting patterns of the female Aedes 
aegypti which transmits dengue viruses 
(Ocampo et al, unpublished).

Controlling the Aedes aegypti mosquito  

INTRODUCTION

Dengue is endemic in more than 100 
countries in the world, with Southeast 
Asia and the Western Pacific Regions most 
affected (DOH-NCR, 2013-2014). In the 
Philippines alone, the National Capital 
Region (NCR), for the past five years has 
reported the highest number of cases and 
deaths. In 2010, the Department of Health 
(DOH)-NCR Surveillance Unit reported 
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is of public health importance because 
at present, it is the only means to stop 
dengue virus transmission. Implement-
ing successful mosquito control programs  
requires understanding what factors 
regulate population abundance, as well 
as anticipating how mosquitoes respond 
to control measures. Reducing transmis-
sion is reducing dengue related morbidity 
and mortality. 

Dengue is a major public health 
problem in the Philippines and elsewhere. 
The disease incidence is affected by an 
interplay of spatial, ecological and socio-
economic and biological factors (Bohra 
and Andrianasolo, 2001; Lian et al, 2006; 
Su, 2008; Hii et al, 2009; Garcia and De Las 
Llagas, 2011). 

The infection is caused by four se-
rotypes of dengue virus (DENV), that is, 
DENV 1-4. Aedes aegypti and Ae. albopictus 
transmit dengue and chikungunya. The 
mosquitoes are anthropophilic, day biting, 
and the female lay eggs in containers that 
are damp or moist in and around human 
habitation. Transmission of the disease 
occurs when there is an effective contact 
between an infected mosquito and unpro-
tected susceptible human vector density 
estimation, analysis and surveillance are 
considered indispensable in comprehend-
ing virus load in nature as well as prospec-
tive disease outbreaks.

There is no single method effective 
enough in regulating the Aedes popula-
tion below the entomological thresholds 

for transmission and infestation level. 
These thresholds can be as low as two (2) 
adult females emerging daily in a locality 
of 100 people (Lee et al, 2008); 2% House 
Index (HI) in areas where there is low 
level of immunity from Singapore data; 5 
for Breteau Index (BI) from WHO (2009) 
technical reports; 10% Ovitrap Index (Lee, 
1992) (Table 1). India estimated Stegomyia 
indices (BI and HI) for both low and high 
risk transmission of dengue (National 
Vector Borne Diseases Control Program, 
1998), as follows:

In a five-year study in Chennai urban 
setting (compared to four other Asian 
countries urban agglomeration; vide infra 
as Table 2), both in private and public 
spaces, the PHI was significantly higher 
in clusters with a high population density 
(74.6; 95% CI: 46.3-102.9) than in those 
with a low one (11.0; 95% CI: 7.8-14.1); in 
clusters with schools (42.7; 95% CI: 25.21-
60.3) than in those without schools (14.4; 
95% CI: 7.7-21.2); in clusters with religious 
sites (38.4; 95% CI: 23.8-52.9) than in those 
without them (11.8; 95% CI: 3.2-20.4); in 
clusters with houses separated from each 
other by an average distance of >4 m (35.4; 
95% CI: 19.7-51.1) than in those separated 
by ≤4 m (11.6; 95% CI: 5.4-17.8). Across all 
study sites, people’s knowledge about the 
dengue vectors was negatively correlated 
with the PHI (overall correlation coef-
ficient: -0.6). Other variables associated 
with a higher PHI but not significantly 
were middle or lower socioeconomic 

Table 1
Stegomyia indices for low and high risk transmission.

Larval indices	 High risk of transmission	 Low risk of transmission

BI	 >50	 <5
HI	 >10%	 <1%
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stratum; poor housing conditions; house 
with garden; residential area (as opposed 
to commercial area); presence of cemetery 
or garbage dump in the neighborhood; 
availability of abundant piped water (the 
only exception being Myanmar); and the 
absence of vector control interventions 
(Arunachalam et al, 2010). 

Higher container-catch value of the 
vector, Aedes aegypti, were also recorded 
in a number of South American studies 
(Williams et al, 2007; Honório et al, 2009). 

A locally derived index being pro-
posed by Salazar (1978-1979, unpublished 
report), of one (1) parous mosquito in 
adjacent two (2) households, and 2 par-
ous mosquitoes in a cluster of ten (10) 
households during wet and dry months, 
respectively, will make the sites (com-
munity) at risk of dengue transmission. 
Currently, there is no threshold index for 
elementary and high schools. 

The mosquito life cycle, as in the 
other arthropods, is generally sensitive 
to climatic influences especially rela-
tive humidity (% RH), temperature and 
rainfall (Scanlon, 1966; Tonn et al, 1969; 
Southwood et al, 1972; Pant and Yasuno, 
1979; De Las Llagas and Bersales, 2014). 

De Las Llagas (1995), in her review 
of dengue vectors in the Philippines, enu-
merated three factors influencing vector 
distribution. These are seasonal pattern, 
geography and living conditions, and 
habits of people. The three climatological 
factors according to her review influenc-
ing mosquito activities in particular, the 
reproductive cycle, are relative humidity 
(RH), temperature and rainfall. In the 
Salazar et al (1978-1979, unpublished  
report), she found that an increase in 
serologically dengue confirmed cases co-
incided with elevated mosquito indices. 
The findings document that the cool-wet 

and dry months (August to January) favor 
mosquito density increase. Homme and 
Arambulo (1965) empirically supports 
such seasonal pattern explaining that an 
epidemic of dengue/DHF takes place 
during the rainy season and closely par-
allels the vector density. Hii et al (2009) 
described how weather influenced the 
increase in magnitude of dengue in Sin-
gapore from 2000-2007.

Given the threat of climate change 
and the major challenges facing the den-
gue prevention and control program of the 
Philippines, and the association of climate 
and mosquito, and dengue incidence, 
there is sufficient alarm, if the shift in cli-
mate escalates dengue vector abundance, 
transmission, and disease outbreaks.

De Las Llagas and Bersales (2014) 
pioneered in the Philippines in the de-
velopment of statistical model to predict 
mosquito density in communities, and 
found climate variables and household 
practices as significant determinants of 
mosquito density.

The framework (Fig 1) depicts the 
relationship of variables involved in 
the mosquito population growth and its 
population measure the ovitrap index. 

THE OVITRAP

The Ovitrap (Fig 2) is the kit used to 
survey container-inhabiting Aedes mos-
quitoes and it is measured as the Ovitrap 
Index (OI).

Fay and Perry (1965) were first to use 
ovitraps for Aedes aegypti surveillance and 
Fay and Eliason (1966) demonstrated the 
ovitrap was in some aspects superior to 
larval surveys. Ovitraps were also shown 
to be useful sampling devices in determin-
ing Ae. aegypti distribution (Hoffman and 
Killingworth, 1967), seasonal population 
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Fig 1–The Ovitrap Surveillance System Framework (De Las Llagas, 2002, 2007, 2009, 2013; De Las 
Llagas and Bersales, 2014).

Fig 2–The Philippine Ovitrap Kit (De Las Llagas).

and fluctuation (Jacob and Bevier, 
1969), and evaluating the efficacy 
of aerial ULV malathion applica-
tion (Kilpatrick et al, 1970).

Yap (1975), affirmed that 
ovitrap used in his studies has 
been found to be an effective 
sampling device for Aedes vectors 
on Penang Island, Malaysia. He 
described the system as quick 
and accurate and is not depen-
dent on the diligence of workers, 
not intrusive and laborious. 

De Las Llagas (2009) ob-
tained higher OI compared to 
larval indices in all her vector 
surveillance studies. The DOH-
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NCR espousing an evidence-based vector 
control program is using ovitrap as its 
surveillance tool.

The scientific interpretation behind 
higher mosquito density values obtained 
by the system compared to the conven-
tional larval surveys, is couched on the 
behavior of a gravid female mosquito 
searching for its preferential oviposition 
site. Egg distribution among containers 
is highly influenced by the ability of the 
mosquito to respond to stimulating factors 
from the containers (Wong et al, 2011). Spe-
cifically: Conspecific attraction; Container 
characteristics; Location of container; Key 
containers as preferred for breeding. 

Ovitrap kit best fits the requirements 
of an attractive container for the mos-
quito to strongly respond to. The system, 
interplayed with eco-bio-socioeconomic 
factors, will be able to offer ‘alert sig-
nals’ to comprehend impending disease 
outbreaks, thus also in preparation to 
encounter or thwart that.
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