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A B S T R A C T

The Premise Condition Index (PCI), proposed by Tun-Lin and colleagues in 1995, is a score that considers the
conditions of a premise as well its yards and degree of shading. They hypothesized that the higher its value the
greater the probability of the premise having the presence of Aedes aegypti. This study aimed to evaluate if there
is a correspondence between PCI and Ae. aegypti infestation in four areas of a large city in the State of São Paulo,
Brazil, if the inclusion of new categories related to the presence of animals in premises would increase the
probability of detecting predictive areas for vector control actions and, if so, to propose an expanded PCI. The
positivity of the premises for the presence of Ae. aegypti was modeled considering a Bernoulli probability dis-
tribution, in a Bayesian context using the Integrated Nested Laplace Approximation. The study showed that, in
general, the higher the value of the PCI of a premise, the more likely it is to have the presence of Ae. aegypti, and
the inclusion of information on the animals' presence can increase the discriminatory power of PCI. These results
support the proposition of an extended PCI that would consider, in addition to the conditions of the premise, the
presence of animals to classify it regarding the risk of the presence of Ae. aegypti.

1. Introduction

Strategies to prevent dengue fever are based on vector control
through integrated action management, active search for cases based on
an adequate health information system, emergency preparation, capa-
city building and training of agents responsible for actions, and devel-
oping research in vector control. Vaccines are currently being devel-
oped for dengue control, but there are many challenges to be overcome,
such as the immunological response in patients who have never had
dengue fever (Vannice et al., 2016). Moreover, there is recent in-
formation from the National Health Surveillance Agency that considers
the possibility of a vaccinated individual who has never had dengue to
acquire a more severe form of the disease in case of contact with the
virus through the bite of the transmitting mosquito (Rocha, 2017).
Thus, it can be said that there are few alternatives currently to reduce or

prevent the transmission of the virus (if not by vector control), and
what is observed is that prevention programs have been insufficient and
ineffective (Guzman et al., 2010). For example, Olliero et al.
(Olliaro et al., 2018) in a systematic review did not find robust studies
on the impact of fogging on transmission control, which shows the need
for greater investment in vector control.

The lack of an impact evaluation of the measures adopted in Aedes
aegypti control program may be one of the reasons for the difficulty in
controlling the mosquito and reliable as well as practical indicators are
needed (Barrera, 2016). An important limitation of larval indicators is
that they depend on the visual location of the breeding sites, which do
not reflect the true prevalence of Ae. aegypti when there are critical
breeding sites, that is, those with difficult access that are not always
visually identified (Barrera, 2016; Bermudi et al., 2017).

Considering these aspects, the question arises regarding potential
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Ae. aegypti breeding sites available on the premise. The possibility of
finding premises that, due to certain characteristics, may offer more
mosquito breeding sites could help the vector control program, redu-
cing resources and the time spent eliminating them. Thus, Tun-Lin et al.
(Tun-Lin et al., 1995a) presented an index known as the Premise Con-
dition Index (PCI), which considers the conditions of the premise as
well as its yard and degree of shading by assigning a standard score for
this information and defines an index that may be related to the supply
of containers. Tun-Lin et al. (Tun-Lin et al., 1995b) further demon-
strated in another study that there is some degree of stability con-
cerning positive households by classifying them as key premises, and
these premises, or certain types of containers, contribute dis-
proportionately to the maintenance of Ae. aegypti population. Chadee
et al. (Chadee, 2004) also assessed the presence of the key premises in a
study conducted in Trinidad and suggest that focusing efforts on these
premises to control mosquito density may be more cost-effective.

Peres et al. (Peres et al., 2013) conducted a study in municipalities
in the northern region of Rio de Janeiro, Brazil, and found as the
number of eggs in oviposition traps increased, the PCI also increased,
showing that the PCI can be used as an indicator of the presence of
breeding sites and mosquitoes. Another study showing a positive re-
lationship between the presence of adult larvae, pupae and mosquitoes
and PCI values was performed in the municipality of Marília, State of
São Paulo, Brazil (Andrighetti et al., 2009). Also, Nogueira et al.
(Nogueira et al., 2005) in Botucatu, State of São Paulo, found the same
association between the presence of Ae. aegypti eggs and the PCI.

Despite these studies, the use of the PCI in the activity routine of the
Brazilian Vector Control Program has not yet been effective, because it
still needs further studies for its validation and better adaptation to
housing conditions and Brazilian customs and practices. One possibility
would be the inclusion of components in the PCI that represent the
widespread behavior in Brazilian society of keeping animals in their
homes (Bortoloti and D'Agostino, 2012; Schoendorfer and
Germano, 2001). In this regard, a study conducted in a medium-sized
municipality in the state of São Paulo showed that the presence of dogs
and chickens increased the chance of finding the vector in the premises
in 51% and 103%, respectively (Favaro et al., 2013).

Once it is shown that increasing PCI values are directly related to
the increased probability of Ae. aegypti identification on premises, this
indicator has the potential to be used to identify areas of higher risk
within municipalities for the presence of the vector, which could opti-
mize its control. However, studies so far have not taken into account the
spatial dependence of the studied phenomenon (Andrighetti et al.,
2009; Nogueira et al., 2005; Peres et al., 2013), an important step for
the validity of the indicator.

To better validate the PCI and evaluate the inclusion of other
components in the PCI composition, this study aimed to evaluate if
there is a correspondence between PCI and Ae. aegypti infestation in
four areas of a large city in the State of São Paulo, if the inclusion of
new categories regarding the presence of animals in premises in the PCI
would increase the probability of detecting predictive areas for vector
control actions and, if so, to propose an expanded PCI.

2. Methodology

The present study was conducted in the municipality of Campinas,
State of São Paulo, southeastern Brazil (Figure 1), located at 22º57′
south latitude and 47º07′ west longitude. The city has the third largest
population in the State with just over one million inhabitants and has a
high human development rate (0.805). Its climate is hot and temperate,
with annual average temperature and precipitation of 19.3ºC and 1315
mm, respectively.

Four areas were selected to assess the premise infestation by Ae.
aegypti, (Figure 1) with different socioeconomic levels and the presence,
or not, of strategic points at different risks for the presence of the
vector. The strategic points are properties, like tire shops and deposits,

building material companies and recyclable material deposits, with a
large amount of potential breeding sites for the immature forms of the
mosquito (Barbosa et al., 2019). Area 1 had the best socioeconomic
level according to the census of the Brazilian Institute of Geography and
Statistics (IBGE) held in 2010, with an average income of R$1807.00
and 3.0 residents per household; areas 2 and 3, with an intermediate
level, had rents of R$1285.00 and R$1138.00 and 3.2 and 3.4 residents
per household, respectively; and area 4, with the worst level, had an
average income of R$ 755.00 and 3.5 residents per household. Also,
area 1 did not have the presence of strategic points, and areas 2, 3 and 4
had strategic points with low, medium and high risk for the presence of
the vector, respectively.

The study was developed in 3-month cycles from October 2015 to
March 2016, during spring/summer, which is considered more favor-
able for the development of the vector (Chadee, 2004; Dowling et al.,
2013; Favaro et al., 2013; LaDeau et al., 2013; Little et al., 2017;
Barbosa et al., 2019; Lorenz et al., 2020). A factor that could influence
the abundance of the vector in periods other than spring and summer
would be the population's need to store water in periods of drought,
which coincide with winter in the southeastern Brazil. However, this is
not the case of Campinas, since the city has no water supply problems,
which has coverage, according IBGE, of 99.55%. Each of the premises of
the four areas was visited twice and, at each visit, trained staff members
searched for potential Ae. aegypti containers and, when encountering
mosquito larvae and/or pupae, collected samples, which were sent to
the laboratory for identification. They also identified the presence of
dogs, chickens, and other animals and classified the household ac-
cording to the PCI components, as proposed by Tun-Lin et al. (Tun-
Lin et al., 1995a) below:

• Condition of the premise - Values from 1 to 3 were assigned, with 1
for a well-maintained household (i.e., new painting or new house-
hold); 2 for a moderately maintained household and 3 for a poorly
maintained, cracked, dilapidated household;

• Backyard condition - Values from 1 to 3 were assigned, with 1 for a
well-maintained yard, no apparent waste, and well-maintained
garden; 2 for a moderately well-maintained yard and 3 for a poorly
maintained yard, apparent trash, etc;

• Shading condition - Values from 1 to 3 were assigned, with 1 for
little or no shading (< 25% of the premise); 2 for moderate shading
(between 25 and 50%) and 3 for shading > 50%.

The geographical coordinates of the households were obtained
through a portable mobile device at the time of visits, and all collected
information was also recorded in these devices. At the end of each
working day, all this information was downloaded to a database.
Laboratory information on the positivity of containers for Ae. aegypti
immature forms was added to the data collected in the field.

Premises with one or more breeding sites with immature forms of
Ae. aegypti in at least one of the visits were classifed as postive and the
others were classified as negatives. The values of the PCI components
measured in each survey were compared, and when there was a dif-
ference in the PCI value, the average of this value was calculated. The
value of the PCI of each premise resulted from the sum of the three
components with an index, ranging from 3 to 9, with 3 being the best
condition and 9 being the worst.

All information obtained was gathered in a final database, which
was imported into a geographic information system (GIS), allowing the
georeferencing of the worked premises from their geographic co-
ordinates.

The positivity of the premise (Pos) for the presence of Ae. aegypti
was modeled considering a Bernoulli probability distribution, according
to equations 1 and 2 below:

Pos Bern ( )i (1)
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where i = 1, ..., N represents each of the searched premises; πi, the
probability of the vector finding in a premise; and α, the intercept. β
represents the regression parameters related to each of the covariates p
(Xp) considered in the model - the type of area evaluated, the PCI and
the presence of dogs, chickens, and other animals. EF represents the
independent and identically distributed random effects (iid) related to
the aggregation of premises in the four worked areas.

The Cartesian coordinates of each of the researched premises are
represented by themselves, and W (si) represents the latent stationary
Gaussian field that models the spatial dependence between the pre-
mises’ location, so that:

W MVN (0, ),

where, ∑ is the spatially structured covariance matrix.
This matrix was modeled by a Matérn type function (Cressie, 1993),

which considers Euclidean distances between premises. A Gaussian
Markov random field represented the Gaussian field using the stochastic
partial differential equations (Lindgren et al., 2011).

Initially, only one model with intercept, spatial autocorrelation and
iid random effects was considered as a baseline for comparison with the
other models containing covariates. Before considering the covariates
in the models, an exploratory analysis of these covariates was per-
formed to evaluate the relationship between them and the dependent
variable and to verify the existence of collinearity between the cov-
ariates. The modeling was done in a Bayesian context using the
Integrated Nested Laplace Approach (INLA) (Rue et al., 2009). For each
covariate, posterior fixed effect averages and 95% credibility (CIs) in-
tervals presented as odds ratios (ORs) were obtained. The best models
with covariates were considered those with the lowest values of de-
viance information criterion (DIC) (Blangliardo and Cameletti, 2015).

Non-informative priors were assumed for fixed and iid random ef-
fects and priors with penalized complexity were considered for spatial

random effects (Simpson et al., 2015). The modeling was performed
using the statistical program R (R, 2019) and using the INLA library
(www.r-inla.org). The program QGIS 3.4 (https://qgis.org/en/site/)
was used as the GIS.

This study was submitted for approval by the Ethics Committee in
Plataforma Brasil (Brazil Platform System), according to presentation
certificate for ethical evaluation no. 43813015.9.0000.0059 and ap-
proved according to opinion no. 1.082.780.

3. Results

During the study period, 2213 premises were evaluated, and larvae
of Ae. Aegypti were found in 227 of these premises, corresponding to a
positivity of 10.3% (95% CI: 9.1-11.6). A summary of the entomological
data obtained for the four areas is presented as Supplementary Material
and the main findings are highlighted below.

Only Ae. aegypti and Ae. albopictus immature forms were found in
the premises surveyed, more than 98% of then with Ae. aegypti. The
majority of the breeding site with Ae. aegypti was classified as structural
(59.3%), according to the classification used by (Little et al., 2017), and
did not present differences among the four areas. The positive breeding
sites classified as functional were more frequent than trash in areas 1
and 2 (with better socioeconomic levels) and the opposite occurred
areas 3 and 4 (with worse socioeconomic levels) (Little et al., 2017).
The majority of the potential breeding sites was classified as structural
(61.7%), with area 2 presenting a higher value (70.1%) than the
average value. The potential breeding sites classifies as functional
presented decreasing frequencies with the worsening of socioeconomic
levels and the opposite occurred with trash (Little et al., 2017).

Table 1 presents the positivity of premises according to areas, PCI,
as well as the presence of animals. From the results obtained in each PCI
category, it was observed that the average of positive containers for Ae.
Aegypti immature forms in premises with a PCI ≥ 7 (16.3%) was almost
double that observed in those with a PCI ≤ 7 (8.6%) and the same
relationship occurred when analyzing the variables related to the

Figure 1. - Municipality of Campinas, State of São Paulo, Brazil, South America (A); the four areas assessed in the municipality of Campinas (B), as follows: Area 1,
with the best socioeconomic level; Area 2 and 3, with intermediate socioeconomic levels; and Area 4, with the worse socioeconomic level.
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presence of animals. Table 2 presents the Spearman correlation matrix
where some collinearities between variables were observed. Two or
more collinear variables were not considered in the same model.

Table 3 presents the evaluated models with their respective DIC. All
the models with covariates presented better DIC than the model with
intercept and random effects. The two best models (with the lowest
DIC), when compared to the model with the PCI and areas, were the
models that included the presence of dogs and chickens (models 6 and
10). Among them, we chose the one with the presence of both in the
same premise, model 10, because it best represented the interaction
between these two variables.

Table 4 presents the unadjusted ORs for the models considering the
positivity and each one of the covariates; the adjusted ORs for the
model with the PCI and areas (model 2 of Table 3); and the adjusted
ORs for the model with the PCI, areas and presence of dogs and
chickens (model 10 of Table 3). It was observed, in the several models
presented, that, except for area 2, the other areas did not present dif-
ferences in the OR values. Regarding the PCI values, it was observed
that PCI from 7 to 9 in the adjusted models had a dose-response effect,
indicating that the higher the PCI is, the greater the risk of the presence
of Ae. aegypti, highlighting that the OR for values 7 and 8 were sig-
nificant. A PCI of 9 presented the highest OR values, but with a 95%

wider amplitude CI associated with a small sample size (Table 1).
Considering the presence of dogs and chickens, together or separately,
an increased risk was also observed.

Figure 2 presents the probabilities of finding premises with Ae. ae-
gypti immature forms for models 2, where the presence of animals was
not evaluated, and 10 (Table 3), according to different PCI values and
the presence of dogs and chickens. Model 2 is represented in Figure 2 as
TL (Tun-Lin abbreviation) and model 10 with the letters A, B, and C,
respectively, representing the absence of dogs and chickens, the pre-
sence of only one or the other, and the presence of both. As the PCI
increases, so do the probabilities of finding immature vector shapes in
premises, regardless of the model and the situation considered. It is also
observed that, for model 10-A, the probability of occurrence of the
vector is lower compared to other situations, including the TL situation.

The presented results show that PCI values above 6 correspond to an
increased risk of Ae. aegypti presence and that the inclusion in this index

Table 1
Positivity of premises for Aedes aegypti according to covariates evaluated, Campinas, State of São Paulo, 2015-2016.

Covariates Category Positive premises Negative premises Total
N %* n %* n %**

Study areas (AR) 1 46 12.3 329 87.7 375 16.9
2 46 6.8 633 93.2 679 30.7
3 68 10.9 554 89.1 622 28.1
4 67 12.5 470 87.5 537 24.3

Premise Condition Indice (PCI) 3 33 7.1 433 92.9 466 21.1
4 15 10.8 124 89.2 139 6.3
5 73 9.1 727 90.9 800 36.2
6 29 8.6 307 91.4 336 15.2
7 58 15.3 321 84.7 379 17.1
8 17 20.0 68 80.0 85 3.8
9 2 25.0 6 75.0 8 0.4

Dog presence (DOG) No 82 7.2 1057 92.8 1139 51.5
Yes 145 13.5 929 86.5 1074 48.5

Chicken presence (CHK) No 206 9.7 1918 90.3 2124 96.0
Yes 21 23.6 68 76.4 89 4.0

Dogs and chickens presence (DOG_CHK) Neither 77 6.9 1031 93.1 1108 50.1
Dog or chicken 134 12.8 913 87.2 1047 47.3
Both 16 27.6 42 72.4 58 2.6

Other animal persence (OTH) No 207 10.0 1868 90.0 2075 93.8
Yes 20 14.5 118 85.5 138 6.2

Presence of some animal (ANIM) No 69 6.6 979 93.4 1048 47.4
Yes 158 13.6 1007 86.4 1165 52.6

Number of animal species present (N_AN) Neither 69 6.6 979 93.4 1048 47.4
1 135 13.0 905 87.0 1040 47.0
2 or more 23 18.4 102 81.6 125 5.6

* line percentage; ** column percentage

Table 2
Spearman correlation matrix for covariates considered as follows: study areas
(AR), premise condition index (PCI), dog presence (DOG), chicken presence
(CHK), dog and chicken presence (DOG_CHK), other animal presence (OTH),
presence of some animal (ANIM) and number of animal species present (N_AN).

AR PCI DOG CHK DOG_CHK OTH ANIM N_AN

AR 1.00 0.34 0.11 0.11 0.13 0.04 0.11 0.13
PCI 1.00 0.12 0.15 0.15 0.07 0.14 0.16
DOG 1.00 0.07 0.96 0.01 0.92 0.90
CHK 1.00 0.32 0.13 0.19 0.32
DOG_CHKL 1.00 0.05 0.94 0.94
OTH 1.00 0.24 0.36
ANIM 1.00 0.97
N_AN 1.00

Table 3
Evaluated models and respective deviance information criterion (DIC) (all
models included spatial random effect and iid random effect in the areas). The
acronyms in the models represent the following covariates: PCI – premise
condition index, AR – study area, DOG – dog presence, CHK – chicken presence,
OTH – other animal presence, ANIM – presence of some animal and N_AM –
number of animal species presence.

Model Covariables considered DIC

1 Intercept 1446.7
2 Intercept + PCI + AR 1427.9
3 Intercept + PCI + AR + DOG 1410.6
4 Intercept + PCI + AR + CHK 1421.7
5 Intercept + PCI + AR + OTH 1428.7
6 Intercept + PCI + AR + DOG + CHK 1405.7
7 Intercept + PCI + AR + DOG + OTH 1411.2
8 Intercept + PCI + AR + CHK + OTH 1423.0
9 Intercept + PCI + AR + DOG + CHK + OTH 1406.9
10 Intercept + PCI + AR + DOG_CHK 1405.7
11 Intercept + PCI + AR + DOG_CHK + OTH 1406.9
12 Intercept + PCI + AR + ANIM 1407.9
13 Intercept +PCI + AR + N_AN 1408.6
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information on the presence of animals could increase their dis-
criminatory power. Considering model 10 (Table 3) as the most suitable
for the construction of an extended PCI (PCIe) and the results presented
in Table 4 and Figure 2, it is proposed to aggregate to each of the PCI
values the letter A, representing premises without dogs and chickens; B,
premises only with dogs or only with chickens; and C, premises with
dogs and chickens.

4. Discussion

This study showed that the positivity of the premises for Ae. Aegypti
increased according to PCI values and the presence of animals. It also
showed that premises with a PCI ≥ 7 and with the presence of dogs and
chickens are more likely to present the vector. These results match with
those of other studies, reinforce the dose-response effect for PCI from 7
to 9 and the interaction between the presence of dogs and chickens in
increasing the likelihood of encountering the vector. These results
support the proposition of an expanded PCI that considers the presence
of animals.

Importantly, both the model proposed by Tun-Lin et al., 1995 as the
one presented in this paper are predictive, so that the considered
variables do not necessarily have a causal relationship with the in-
creased probability vector presence, but statistical association. This
allows the use of these variables to predict the likelihood of Ae. aegypti
breeding sites being found in a premise, which is interesting from the
point of view of vector control. The association of the presence of dogs
and chickens and an increased probability of the presence of the vector
may be due to the existence of drinking fountains for these animals, the
presence of an earth yard, which favour the presence of disposable
containers, among other factors. We can also raise the hypothesis of
these animals serving as a blood source for the vector.

It is noteworthy that the improvement of vector control tools also
depends on the identification of the determining factors of vector in-
festation and not just those associated with it. Thus, it is also important
to identify the characteristics of the premises that could be considered
as causal factors of the infestation. Thus, testing the hypothesis that
domestic animals may serve as a food source for the vector, as well as
other characteristics of the premise that may be determinant for vector
infestation, are issues that will be evaluated in future studies.

Andrighetti et al. (Andrighetti et al., 2009) showed that premises
with a PCI above 6 accounted for more than 50% of pupal production.
Peres et al. (Peres et al., 2013) compared, in three municipalities of Rio
de Janeiro, the number of eggs found in oviposition traps in households
with the respective PCI scores and observed a significant increase in the

number of eggs in the traps with an increase in the PCI value. Still, in
Rio de Janeiro, (Maciel-de-Freitas et al., 2008) showed that the spatial
distribution of key premises and adult females of Ae. aegypti was often
congruent, indicating that these key premises influence the infestation
pattern observed in the study areas.

Nogueira et al. (Nogueira et al., 2005) in Botucatu showed the ef-
fectiveness of the PCI, where they found a high correlation between
poorly maintained premises and the presence of Ae. Aegypti mosquitoes.
Moreover, two other studies conducted in Mexico by Gomes et al.
(Gomes et al., 2001) and Manrique-Saide et al. (Manrique-Saide et al.,
2013) also found a positive relationship between increased PCI score
and increased presence of Ae. aegypti, showing that the PCI can be a
good parameter to identify key premises and consequently priority
areas for vector control. The high positivity for Ae. aegypti in premises
with dogs and chickens found in this study was also identified in a study
by Fávaro et al. (Fávaro et al., 2013).

The positivity of the different socioeconomic evaluated areas
showed no significant differences, except for area 2, with the second
best level, which presented as protection against vector infestation. This
reality may reflect the fact that the infestation depends less on the so-
cioeconomic level than on the condition of each premise, since the
vector has been present in the area for a long time. However, there is
controversy on this issue, as some studies showed that there is a re-
lationship between socioeconomic level and larval infestation
(LaDeau et al., 2013; Azevedo et al., 2018; Whiteman et al., 2019) and
others that did not find this relationship (Ferreira and Chiaravalloti
Neto, 2007; Penso-Campos et al., 2018).

The increase in risk for the presence of the vector with the increase
of the PCI and the presence of animals confirms that, for those premises
that present a worse conservation condition and with the presence of
animals, the chance of the presence of immature forms is higher. Then,
this makes it plausible to incorporate the presence of dogs and chickens
on the premises in the composition of an PCIe and to use it to identify
key premises for vector control, for the conditions of the Brazilian
reality.

The use of an PCIe together with the use of a GIS, similar to what
was done in this study, allows the geographic visualization and area
identification for occurrence of premises classified according to the
PCIe, which allows direct control actions, both in the moments of in-
festation peaks and in advance of them. Nagpal et al. (Nagpal et al.,
2016), in India, showed that an adequate intervention in seasons with
low incidence or without dengue occurrence could reduce the vector
density, with an impact on the reduction of cases in seasons favorable to
the vector and the occurence of dengue.

Table 4
Posterior mean fixed effect and 95% credibility intervals (CIs) presented as odds ratios (ORs) for unadjusted models; adjusted model considering the premise
condition index (PCI) and areas; and model considering the PCI, areas and presence of dogs and chickens (in all models spatial and area random effects were
considered), Campinas, State of São Paulo, 2015-2016.

Covariable Category Posteriori average of fixed effect
Not adjusted values Adjusted values of Model 2 Adjusted values of Model 10
OR 95%CI OR 95%CI OR 95%CI

Intercept 0.09 0.05-0.15 0.07 0.04-0.11
Area 1 1 1 1

2 0.49 0.28-0.79 0.51 0.29-0.83 0.52 0.30-0.84
3 0.91 0.55-1.43 0.82 0.49-1.30 0.75 0.45-1.1
4 1.02 0.61-1.62 0.80 0.46-1.29 0.73 0.43-1.18

PCI 3 1 1 1
4 1.71 0.83-2.04 1.61 0.77-2.90 1.45 0.69-2.62
5 1.34 0.85-2.04 1.32 0.83-2.03 1.21 0.75-1.85
6 1.28 0.72-2.10 1.23 0.69-2.02 1.08 0.60-1.79
7 2.55 1.54-4.02 2.42 1.43-3.88 2.13 1.25-3.44
8 3.45 1.65-6.30 3.25 1.53-6.01 2.60 1.20-4.85
9 6.56 0.72-22.46 6.37 0.70-21.88 5.94 0.63-20.66

Presence of Dogs and chickens Neither 1 1
Dogs or chickens 2.00 1.47-2.69 1.93 1.40-2.60
Both 5.38 2.61-9.63 4.55 2.17-8.28
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Direct consequences of the PCIe evaluation and use of a GIS in this
study were the incorporation of this type of data collection system as a
tool of the Ae. aegypti control program in the State of São Paulo and the
inclusion of the PCIe registry of the premises visited in the program
information system.

According to Marteis et al. (Marteis et al., 2013), key premises de-
serve priority in actions of vector control and constant vigilance, since
they increase the chances of dengue transmission, especially in the
period of the beginning of the rains where they tend to be more pro-
ductive. The challenge is then to identify these premises that would
allow the prioritization of areas where their concentration is high,
which can optimize the resources available for vector control.

Similarly, LaCon et al. (LaCon et al., 2014) point out that focusing

efforts on areas with historically high transmission levels within a city
may be more effective than targeting the premises with larger Ae. ae-
gypti foci. This is because, in spatial terms, the distribution within a
well-defined area evidences a highly focal distribution of Ae. aegypti
and hot spots are found in small common clusters of premises but are
temporarily unstable. Thus, notwithstanding acting only on focal
points, it would be more productive to define areas of intervention.
Even if the same premises are not always positive over time, the use of
the PCIe could be used to prioritize areas with a high concentration of
premises with high values of this indicator for the development of
vector control, optimizing the use of scarce resources available for this
activity.

Marteis et al. (Marteis et al., 2013) also argue that risk indicators

Figure 2. - Probabilities (with 95% CIs) of premises encountered with the presence of Ae. aegypti according to PCI values and different situations and models: TL -
model 2 of Table 3; A - Model 10 of Table 3 and premises without the presence of dogs or chickens; B - Model 10 of Table 3 and premises with the presence of only
dogs or only chickens; and C - Model 10 of Table 3 and premises with the presence of dogs and chickens in Campinas, State of São Paulo, Brazil, 2015-2016.
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should not be based solely on indicators of vector infestation and should
involve local criterion that expresses the epidemiological situation,
considering the particularities of each region that may interfere with
the dynamics of infestation. Thus, the use of the PCIe in conjunction
with epidemiological indicators can contribute to the identification of
priority areas for control and optimization of resource use.

However, for Getis et al. (Getis et al., 2003), even controlling key
premises as a way to reduce Ae. aegypti populations cannot predict the
effect that the elimination of breeding sites on key premises will have
on the risk of human infection and disease occurrence. This reinforces
the need to continue to carry out control actions that seek to reduce the
population of Ae. aegypti, aiming to keep lower levels of infestation
possible so that the risk of dengue and other arboviral infections de-
creases.

Although the present study and others (Andrighetti et al., 2009;
Gomes et al., 2001; Maciel de Freitas et al., 2008; Manrique-Saide et al.,
2013; Nogueira et al., 2005; Peres et al., 2013) show that the presence
of key premises can be identified, the control and surveillance of Ae.
aegypti needs to be implemented using new technologies that can guide
the direction of actions to promote the reduction of the vector in-
festation to low levels that may imply the reduction of disease occur-
rence.

An important limitation in the use of the PCIe for area classification
is the impossibility of classifying vertical areas, in addition to waste-
lands and areas with the presence of commercial properties. Also, for
the PCIe to be an appropriate indicator, there is a need to standardize
the procedures for premise classification, which is achieved through
training and supervision of field staff.

The strengths of this study are obtaining the mobile geographic
coordinates of the premises worked, the incorporation of data into a GIS
and the modeling of data through latent Gaussian models in a Bayesian
approach, which allowed the implementation of the analyses taking
into account the spatial dependence of the positivity of the premises for
Ae. aegypti.
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