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 Abstract 
Several types, locations and intervals of artificial resting boxes were evaluated for their ability to 
attract Aedes aegypti males and females resting in houses in Thailand. Overall, 34% of both 
male and female Ae. aegypti captured resting inside houses were collected from the resting 
boxes. Boxes with black cloth strips covering the entrance attracted the same number of males 
and females as boxes without strips. There was no significant difference between the mean 
number of females collected in small resting boxes, with an inside surface area of about one-fifth 
the surface area of the larger boxes, and the larger boxes. However, significantly, fewer males 
were collected in the smaller box. The length of time during which the box was placed in the 
house prior to sampling, either a 15-17-hour interval from evening to the next morning or a 3-4-
hour interval in the morning, had no effect on the number of mosquitoes collected. The position 
where the box was located in the house had more effect on the number of females resting in the 
box than it did on the number of males. Boxes placed in the dark corners of the house attracted 
more resting females than those placed in the lighted, open areas, usually in the middle of the 
house; however, the differences were not significant. The findings further confirm that resting 
boxes are practical for use in routine sampling of Ae. aegypti inside houses. Small boxes can be 
transported conveniently and are as efficient for collecting females as larger boxes. Boxes can 
be placed in lighted or dark areas of a house for as little as 3-4 hours to sample the Ae. aegypti 
house population. 



Further Evaluation of Indoor Resting Boxes for Aedes aegypti Surveillance 

78 Dengue Bulletin – Vol 21, 1997 
 

Introduction 
The importance of Aedes aegypti as a 
vector has led to the development and use 
of various methods for sampling mosquito 
populations to assess the potential risk to 
humans from dengue and yellow fever 
viruses(1). Ovitraps are used to sample the 
gravid female population, and larval collec-
tion data are used to calculate House, 
Container and Breteau indices to assess 
the degree of infestation. These methods 
are very labour-intensive and only provide 
an indirect measure of the Aedes popula-
tion. Day-time human biting collections 
have been the most common method for 
sampling adult populations, but this method 
has significant cost, time and sampling 
bias limitations(2). Use of hand-held aspi-
rators to collect adults resting in houses 
has been a significant improvement (3,4). 

Attractant resting boxes have been 
developed and found to be an efficient 
and rapid method to sample male and 
teneral, blood-fed and gravid female Ae. 
aegypti resting inside houses in Thailand(2) 
and Puerto Rico(4). This paper describes 
further experiments to refine the design and 
imple-mentation of the attractant resting 
boxes. 

Materials and methods 
The resting box design was similar to that 
used in our previous experiments, with 
some modification of the dimensions and 
the front panel as shown in Figure 1(2). 
The inside surface of the box was covered 
with black muslin cloth while the outside 
was covered with black non-reflective 
paper. The standard box design was 25 

cm x 23 cm x 40 cm in size and the top 
half of the opening of the box was covered 
by a piece of black cloth. 

Twelve houses in Village No. 2, Hua 
Sam Rong Subdistrict, Plaeng Yao District, 
Chachoengsao Province, Thailand, were 
used in each of the four experiments. The 
experiments were designed to evaluate 
whether (1) the cover of the box entrance, 
(2) the size of the box, (3) the time period 
during which the box was placed in the 
house, and (4) the position in the house 
where the box was located had any effect 
on its efficiency to attract Ae. aegypti 
mosquitoes. 

Resting boxes were placed in houses 
the evening before the first day of 
collection, except for the experiment that 
evaluated the length of time during which 
the boxes were deployed. The location of 
boxes in each house was rotated daily in 
all experiments to avoid position effect. 
Mosquitoes were collected by an electric 
vacuum aspirator(5). Aspiration normally 
required about two minutes for each 
resting box and 10 minutes for the rest of 
the inside of each house. Collections were 
conducted for a total of 12 consecutive 
days. Mosquitoes from each collection 
were killed by freezing and transferred 
from the collecting containers to labelled 
plastic vials. They were then transported 
on ice to the laboratory at Mahidol 
University in Bangkok where mosquitoes 
other than Ae. aegypti were removed. 
Individual Ae. aegypti males and females 
collected from the resting boxes and from 
inside houses were counted and the 
number recorded. All data were analysed 
by ANOVA using SPSS windows Release 
6.0.ed (6). 
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Covering of box entrance. To 
evaluate whether covering the entrance of 
the box had an effect on the number of 
mosquitoes entering the box, boxes with 
pieces of one-inch-wide black cloth strips 
covering the box entrance were compared 
with the standard box design (Figure 1). 
Two resting boxes, one standard design 
and one with cloth strips, were placed in 
each house. 

Reduction in the size of box. To 
evaluate the efficiency of a smaller version 
of the box to attract mosquitoes, a 
standard box and a small resting box were 
placed in each of the 12 houses. The 
smaller version was 17 cm x 22 cm x 26 
cm in size and had an inside surface area 
that was about one-fifth that of the larger 
box (Figure 1). 

Length of time for placement of box 
in house. Large boxes were placed in the 
houses for different time-periods to 
determine if time had any effect on the 
number of resting mosquitoes. One group 
of resting boxes was placed in six houses 
in the afternoon (1600-1700 hrs) and 
mosquitoes were aspirated from them at 
0800 hrs the next morning. A second 
group of boxes was placed in six houses 
in the morning at 0800-0900 hrs and 
mosquitoes collected from them at 1200-
1300 hrs on the same day. 

Location of resting box. To determine 
whether the location of a box in a house 
had any effect on the number of mosqui-
toes collected, a large box was placed in a 
lighted or dark area of a house. A single 
box was placed in each of the 12 houses. 
In six houses a box was placed in a dark 
corner of the house, while in the other six 

houses boxes were placed in a lighted 
area, usually in the middle of the house. 

Results and discussion 
Effect of black cloth strips at the 

covering of box entrance. A total of 875 
male and 439 female Ae. aegypti were 
collected in 12 houses during the 12 
consecutive days of this experiment. 
Approximatlely 34% of the males and 
females were collected in the resting 
boxes. Although the mean number of both 
males and females collected/house/day in 
large boxes was approximately twice that 
collected in the boxes with black strips of 
cloth, due to variation in the number of 
mosquitoes collected the differences were 
not significant (P = 0.1) (Figure 2). The 
design of the large box was preferred 
because it appeared to attract more 
mosquitoes and because it was easier to 
make than the box with the strips. 

Effect of reducing the size of box. A 
total of 727 male and 362 female Ae. 
aegypti were collected from 12 houses 
during the 12 days of this experiment. 
Approximately 52% of the males and 49% 
of the females were collected in the 
boxes. The mean number of females 
collected/ house/day in the large box 
(0.69) was greater than that collected in 
the smaller box (0.54), but the difference 
was not significant (Figure 3). There were 
signifi-cantly more males collected in the 
large box (mean number/house/day = 1.6) 
than in the smaller box (mean 
number/house/ day = 1.0) (P < 0.005). 
Use of the small box would increase the 
ease of transporting the boxes; however, 
the proportion of males collected would be 
reduced. 
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Figure 1. Diagram of the 3 resting box designs evaluated for collecting 
Ae. aegypti inside houses in Village No. 2, Hua Sam Rong Subdistrict, 

Chachoengsao Province, Thailand. 

 

 

 

 

 

 

 

 

 

Figure 2. Comparison of the mean number of male and female 
Ae. aegypti (N = 1, 314) collected from large resting boxes vs. 

black strip boxes vs. the remainder of the house. 
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Figure 3. Comparison of the mean number of male and female Ae. aegypti (N = 1, 089) 
collected from small resting boxes vs.large boxes vs. the remainder of the house. 

 

 

 

 

 

 

 

 

 

 

Figure 4. Comparison of the mean number of male and female Ae. aegypti ( N = 1, 023) 
collected from large boxes placed in house 15-17 hours vs. boxes placed 

3-4 hours vs. the remainder of the house. 
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  Effect of length of time of box 
placement in house. A total of 725 male 
and 298 female Ae. aegypti were collected 
from 12 houses during the 12 days of this 
experiment. Approximately 34% of females 
and 30% of males were collected in 
boxes. There were approximately 0.7 
females and 1.5 males collected/house/day 
in the boxes after both the 15-17-hour and 
3-4-hour placement periods (Figure 4). 
These results indicated that placement of 
the box for just a few hours was sufficient 
to obtain a representative sample of 
mosquitoes in a house. 

Effect of box location in the house. 
In this experiment a total of 603 male and 
255 female Ae. aegypti mosquitoes were 
collected from all 12 houses during 12 
consecutive days. There were significantly 

more males than females collected in the 
boxes (P < 0.05). The mean number of 
males collected/house/day in boxes placed 
both in light and dark areas was approxi-
mately 1.0 (Figure 5). Although the mean 
number of females collected/house/day in 
boxes placed in the dark (0.5) was greater 
than that in the boxes placed in the light 
(0.3), the difference was not significantly 
different (P = 0.06). 

Conclusions 
Observations from this study confirm the 
earlier findings that artificial resting boxes 
are practical for use in routine sampling of 
Ae. aegypti inside houses(2). Small boxes 
which can be transported more conve-
niently are almost as efficient as larger 

Figure 5. Comparison of the mean number of male and female Ae. aegypti 
(N = 858) collected from large boxes placed in the dark areas of 

houses vs. boxes placed in lighted areas of the house 
vs. the remainder of the house. 
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boxes in attracting mosquitoes. Although 
the smaller box underestimates the 
population of males, this size box might 
still be used to prevent or suppress 
dengue transmission, if impregnated with 
non-repellent insecticides(2). Boxes can be 
placed in lighted or dark areas of a house 
for as little as 3-4 hours to obtain a 
representative sample of the Ae. aegypti 
population. 
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