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Abstract
Objective: to describe seasonal mosquito distribution and the incidence of dengue cases in Barreiras, Bahia, Brazil.

Methods: this is a descriptive study using primary data on mosquito distribution in ovitraps from April 2012 to March 2013, as 
well as secondary data from the Notifiable Diseases Information System, Epidemiological Surveillance and the Zoonosis Control 
Center about dengue cases and Aedes aegypti infestation rates from January 2007 to March 2013. Results: 16,512 mosquito 
specimens were collected, 62.0% were Culex quinquefasciatus (most frequent in the dry season) and 38.0% were Aedes aegypti 
(most frequent in the rainy season); 8,373 dengue cases were recorded, with highest incidence per 100,000 inhabitants in 
2009 (n=704.5), 2011 (n=429.3) and 2013 (n=247.2), between January and June. Conclusion: Culex quinquefasciatus 
and Aedes aegypti occurred in all months; dengue incidence was higher in the rainy season and in alternating years.
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Introduction

Dengue is one of the main infectious diseases in 
Brazil, and represents a serious problem to the country’s 
and world's Public Health, especially in tropical and 
subtropical regions.1 Climate, disordered population 
growth, rural-urban migration and inadequacy of basic 
structures in cities are among the favorable conditions 
for the development of the vector Aedes aegypti, and, 
consequently, for the viral transmission of dengue.2

The urban distribution of the disease is limited by the 
distribution of the vector, although its sole presence is 
not sufficient for the spread of the disease. The pattern 
of dengue's transmission depends on the interaction of 
many parameters, including the dynamic of the virus' 
multiplication, the ecology and behavior of these vectors, 
in addition to the ecology, behavior and immunity of 
its human hosts.3

In this context, regional studies are highly important. 
It is in this geographical scale that the process of the 
disease transmission occurs, allowing an observation of 
variables and indicators that, in other levels of analysis, 
would not be detectable.4

It is important to highlight that Aedes aegypti has the 
ability to carry the dengue virus serotypes (DENV - 1 to 
DENV - 4), varying according to the culicidae' population, 
the females' nutritional status, the vector's infection 
status and the vertical or transovarial transmission.5

In Brazil, dengue presents a seasonal pattern, with 
highest rates of cases appearing in the first five months 
of the year, which is the most humid and hot period, 
typical in tropical climates.6 In Barreiras, Bahia, there 
were records of dengue epidemics in 2009, 2011 and 
2013, with  the occurrence of one death due to the 
disease in 2009.7

Although there are articles related to the study of the 
vector and the occurrence of cases of the disease in the 
country,8,9 little attention is given to the cities located in 

Cerrado biome, where the distribution of rainfall is different. 
Moreover, Aedes aegypti represents an important vector 
of arboviruses, with direct impacts on the population's 
health.  For the western region of Bahia, only one study 
was carried out in 2014, through the collection of adult 
culicidae in an urban area during the night,10 with no 
knowledge of Aedes aegypti's dynamics during the long 
rainy and dry periods observed in Bahia's Cerrado. 

The objective of the present study was to describe 
seasonal culicidae distribution and the incidence of 
dengue cases in Barreiras, Bahia, Brazil.

Methods

This is a descriptive epidemiological study, conducted 
using primary data of the harvest of culicidae and secondary 
data, which were obtained from the Information System 
for Notifiable Diseases (Sinan), the 25th Regional Health 
Administration, Barreiras' Epidemiological Surveillance 
and Zoonosis Control Center.

Barreiras, which is within Cerrado biome, is located 
in the outermost part of Western Bahia, between the 
coordinates 11°37' and 12º25’ S and 44°34' and 46º23’ 
W. In 2010, Barreiras had a population of approximately 
137,427 inhabitants, of which 90% lived in the urban 
area, distributed in 7,859 km2 of territorial area with a 
well-developed commercial and agro industrial center.11

This study started with the installation of ovitraps 
in 50 points of the city, for a period of 12 months 
(from April 2012 to March 2013), aiming to collect 
culicidae in their immature state and assess their 
distribution throughout the year. The data of dengue 
cases per neighborhood were used, in order to choose 
the places for installing the traps; these data were 
provided by Barreiras' Epidemiological Surveillance, 
and corresponded to the period from 2003 to 2011.

The ovitraps were composed by large, black, plastic 
containers, with a maximum capacity of 1,000 mL, 
filled with tap water and a solution of grass (hay) at 
10%. These traps were installed once a month, and 
stayed in field for seven days. The immature that were 
captured were put into transport containers and sent 
to the laboratory; they were fed with fish ration until 
the achievement of 3rd/4th larval instar, of the pupa or 
adult phase. The traps that were taken from the field 
were also sent to the laboratory to verify the presence 
of eggs, that is why the traps were filled with water and 
fish ration: to favor the hatching of the eggs. 

The pattern of dengue's transmission 
depends on the interaction of many 
parameters, including the dynamic of 
the virus' multiplication, the ecology 
and behavior of these vectors, in 
addition to the ecology, behavior and 
immunity of its human hosts.
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The Pearson correlation coefficient (with a 5% 
significance level) was used to verify the possible 
correlations between the data of the culicidae distribution, 
the average temperature (maximum, average and 
minimum) and the accumulated value of rainfall. The 
worksheets with daily meteorological data were provided 
by the National Institute of Meteorology (INMET), from 
Barreiras' automatic weather station (12°09'S, 45°01'W). 
Concerning this data, the retrospective average of the 
maximum average and minimum temperatures were 
calculated for each period, including the 15 days that 
preceded the harvesting and the days in which the traps 
remained in field.   

For the calculation of the accumulated rainfall, we 
used the sum of the data related to the 15 days that 
preceded the harvesting and the days in which the traps 
remained in field.  Not only did the comparisons of the 
results allow identifying the level, but also the direction 
of the correlation (positive or negative) between the 
meteorological variables and data of the culicidae 
distribution in each harvesting. 

The data on dengue cases referred to the period from 
2007 to 2013. The following variables were analyzed: 
a) absolute frequency of dengue cases per month and 

year of notification; 
b) classification of dengue cases (classic dengue, 

dengue with complications, dengue hemorrhagic 
fever, dengue shock syndrome, discarded and 
inconclusive) per year of notification. Since 2014, 
Brazil has adopted the classification suggested by 
the World Health Organization: dengue without 
warning sings, dengue with warning signs and 
severe dengue;25 

c) evolution of dengue cases (ignored/blank, cure, 
death due to dengue, and death by another cause) 
per year of notification; and 

d) dengue serotypes per year of notification. 
The coefficients of dengue incidence rates were 

calculated as follows: number of new cases in the 
period, divided by the population exposed in the 
period, multiplied by 100 thousand. The population 
used was based on estimates by the Brazilian Institute 
of Geography and Statistics (IBGE).11

The house infestation index (HII) and the Breteau 
index (BI) were provided by the Zoonosis Control 
Center and were calculated as follows:  
a) HII – number of infested houses divided by the 

number of inspected houses, multiplied by 100; and  

b) BI – number of containers with larva divided by the 
number of inspected houses, multiplied by 100.12

The data referring to dengue cases were obtained 
exclusively from secondary sources (official data and 
public domain), with no identification of the patients, 
so the approval of the study project by the Ethics 
Committee in Research was exempted, in conformity 
with the Resolution of the National Health Council (CNS) 
No. 466, dated 12 December, 2012. 

Results

From April 2012 to March 2013, 16,512 specimens 
of culicidae were captured in the ovitraps located in 
the urban area of Barreiras. From this total, 6,197 
(38.0%) were Aedes aegypti and 10,315 (62.0%), Culex 
quinquefasciatus. Most of the Culex quinquefasciatus 
was collected in the months that corresponded to the 
dry season, and a smaller amount was collected between 
December 2012 and March 2013, period with high 
rainfall incidence in the region. The month with higher 
distribution of Aedes aegypti was March 2013, with 1,065 
specimens, and the month with lower distribution was 
May 2012, with 127 specimens (Figure 1A). 

In Figure 1B, the values of temperature and rainfall in 
Barreiras are presented, for the period that this study was 
conducted. Although the first months of the rainy season 
(November and December) had the greatest distribution 
of immature forms of Aedes aegypti, the analysis of the 
correlation between the number of culicidae and the 
values of meteorological variables were not significant. 
For this species, the values of Pearson’s correlation 
coefficient that were obtained with data related to the 
15 days that preceded the harvest were: maximum 
temperature (r=0.000), average temperature (r=0.125), 
minimum temperature (r=0.147) and accumulated 
rainfall (r=0.015). For Culex quinquefasciatus, the 
values obtained with Pearson’s correlation coefficient 
were: maximum temperature (r=0.587), average 
temperature (r=0.061), minimum temperature (r= 
-0.447) and accumulated rainfall (r= -0.465) (the 
data were not represented in the table). 

With regard to the monthly distribution of dengue cases 
in Barreiras and its comparison with rainfall data, it was 
observed that from January to May, months that correspond 
to rain period in Cerrado, there was an increase in the 
number of dengue cases, and a reduction of cases between 
June and November, i.e., the dry period (Figure 2). 
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Figure 1 – A. Number of Aedes aegypti and Culex quinquefasciatus captured in ovitraps and B. Temperatures (maxi-
mum, average and minimum per month) and accumulated rainfall in Barreiras, Bahia, from April 2012 
to March 2013

Between January 2007 and March 2013, 8,373 dengue 
cases were notified, from which 68.8% (n=5,757) 
were probable cases of the disease. There were records 
of dengue epidemic in 2009, 2011 and 2013, whose 

incidence coefficients were of 704.5, 429.3 and 247.2 
per 100 thousand inhabitants, respectively (Table 1).

During the period of the study, most of the cases 
were classified as classic dengue (67.9%; n=5,689). 
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Figure 2 – Monthly number of dengue cases and accumulated rainfall in Barreiras, Bahia, from January 2007 to 
March 2013

Table 1 – Distribution of dengue cases according to the final classification and incidence (per 100 thousand 
inhabitants), per year of notification, in Barreiras, Bahia, from January 2007 to March 2013 

Distribution of cases
2007 2008 2009 2010 2011 2012 2013 Total

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Final classification

Classic dengue 76 (60.3) 78 (43.6) 1,464 (53.5) 193 (68.4) 3,015 (84.8) 23 (5.7) 840 (77.2) 5,689 (67.9)

Dengue with complications – – 38 (1.4) 2 (0.7) 12 (0.3) – – 52 (0.6)

Dengue hemorrhagic fever   – – 11 (0.4) 1 (0.4) 3 (0.1) – – 15 (0.2)

Dengue shock syndrome  – – 1 (0.0) – – – – 1 (0.0)

Discarded 50 (39.7) 33 (18.4) 471 (17.2) 73 (25.9) 254 (7.2) 373 (92.1) 248 (22.8) 1,502 (17.9)

Inconclusive – 67 (37.4) 753 (27.5) 13 (4.6) 271 (7.6) 9 (2.2) – 1,113 (13.3)

Ignored/blank – 1 (0.6) – – – – – 1 (0.0)

Total 126 179 2,738 282 3,555 405 1,088 8,373

Incidence (per 100 thousand inhabitants) 80.3 33.2 704.5 114.2 429.3 116.6 247.2 –

From the total of cases, 31.2% were represented by 
discarded (17.9%; n=1,502) and inconclusive (13.3%; 
n=1,113) cases. The most severe cases represented 
0.2% (n=15) of dengue hemorrhagic fever and there 
was one case of dengue shock syndrome (Table 1). 
Despite the elevated number of dengue cases, 77.9% 
(n=6,525) evolved to cure. Three deaths due to 
dengue and three due to other causes were registered 
(Table 2). 

From January 2007 to March 2013, 102 (1.2%) 
dengue cases were identified as viral serotype. For 
the years that the municipality had dengue epidemics, 
298 samples for viral isolation were processed in 
2009, 110 in 2010 and 245 up to March 2013: 

from this total (n=653), dengue viral serotypes 
were isolated in 13.6% (n=89) of the cases (Table 
2). The virus DENV - 1 circulated from 2009 to 
2012, reappearing in the first trimester of 2013, 
corresponding to 58.8% (n=60) of the total of 
identified cases.  DENV - 2 circulated in the city 
in 2008 and 2009, and returned in 2011 (n=37; 
36.3%), and the virus DENV - 3 was found from 
2007 to 2010 (n=5; 4.9%) (Table 2). During the 
period of the study, there was no record of DENV - 4 
circulation in Barreiras.

The data on the incidence of Aedes aegypti and 
the number of dengue cases obtained with the city's 
Epidemiological Surveillance (Figure 3) show an HII 



Epidemiol. Serv. Saude, Brasília, 25(4), Oct-Dec 2016

Incidence of dengue and seasonal distribution of mosquitoes (Diptera: Culicidae) in Barreiras, Bahia, Brazil

Table 2 – Distribution of cases according to the evolution of dengue virus serotype, per year of notification, in 
Barreiras, Bahia, from January 2007 to March 2013 

Distribution of cases
2007 2008 2009 2010 2011 2012 2013 Total

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Evolution of dengue cases

Cure 74 (58.7) 73 (40.8) 1,496 (54.6) 243 (86.2) 3,257 (91.6) 356 (87.9) 1,026 (94.3) 6,525 (77.9)

Death due to dengue – – 1 (0.0) 1 (0.3) 1 (0,0) – – 3 (0.0)

Death due to another cause – – 1 (0.0) – 2 (0,0) – – 3 (0.0)

Ignored/blank 52 (41.3) 106 (59.2) 1,240 (45.3) 38 (13.5) 295 (8.3) 49 (12.1) 62 (5.7) 1,842 (22.0)

Viral serotype

DENV - 1 – – 2 (0,1) 5 (1.8) 46 (1.3) – 7 (0.6) 60 (0.7)

DENV - 2 – 3 (1.7) 33 (1.2) – 1 (0.0) – – 37 (0.4)

DENV - 3 1 (0.8) 1 (0,5) 1 (0.0) 2 (0.7) – – – 5 (0.0)

Ignored 125 (99.2) 175 (97.8) 2,702 (98.7) 275 (97.5) 3,508 (98.7) 405 (100.0) 1,081 (99.4) 8,271 (98.8)

Total (n) 126 179 2,738 282 3,555 405 1,088 8,373

Figure 3 – Monthly number of dengue cases, house infestation index and Breteau index in Barreiras, Bahia, from 
January 2007 to March 2013
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lower than 1% in the period from April to November 
2012, despite the elevated number of dengue cases 
during the same period. Between December 2012 and 
February 2012, the HII raised to an alert status, with 
a percentage of 2.1%, accompanying the increasing 
trend in the number of dengue cases. 

Discussion

Two important disease vectors that attack humans 
(Culex quinquefasciatus and Aedes aegypti) were 
identified by collecting immatures in Barreiras' urban 
area, during all  months of the year – including during 
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the long drought period that is a characteristic of 
Cerrado (April to October). The incidence of dengue 
and the occurrence of the vector Aedes aegypti during 
the period of the study were higher in the rainy period, 
which are the months from January to May 2013. In this 
study, despite the rainfall and the temperature having 
not directly influenced Aedes aegypti infestation index, 
they have allowed ideal conditions for the reproduction 
of the vector and the consequent proliferation of 
dengue cases.  

Culex quinquefasciatus is efficient in the 
transmission of the virus bancroftian filariasis, 
endemic disease present in tropical and subtropical 
regions, particularly in the metropolitan area of Recife 
(Pernambuco, Brazil), besides transmitting West Nile 
fever, St. Louis encephalitis and Oropouche virus.13,14,15,16 
The elevated occurrence of Culex quinquefasciatus 
during the dry season has already been verified by the 
harvest of adult insects in an urban area in western 
Bahia, in 2014;10 however, the factors that regulate this 
species' populations are still unknown. It is possible 
that the lack of sanitation enables the existence of 
many breeding grounds, even in long dry periods.17 In 
other urban centers, Culex quinquefasciatus is also 
abundant in dry season, with the rain being a factor 
of species control since it alters the physicochemical 
conditions of breeding or even carries larvae, pupae 
and rafts of eggs from one point of the breeding to 
another.18

Aedes aegypti has vectorial competence for transmitting 
the four dengue serotypes, Zika virus, chikungunya 
and yellow fever.19-21 The data resulting from the 
harvesting of immature specimens were similar to the 
ones supplied by the Municipal Surveillance Service 
and show the same trends regarding the occurrence 
of the species throughout the 12 months. However, 
the number of dengue cases notified in Barreiras and 
the values of HII and BI do not follow the same trends 
in those 12 months. Thus, although there significant 
correlation between the meteorological variables and 
the occurrence of immatures in the traps, it was possible 
to identify that the populations of Aedes aegypti are 
more abundant in the rainy period, especially in January, 
February and March. 

The patterns for the occurrence of both species may be 
related with the interaction of many elements: competition 
between both species, way of life of human populations, 
favorable climate conditions to the development of 

each insect's species, actions to control the vectors 
and environmental management, among other factors. 
The absence of rain in certain months of the year with 
the presence of the vector, indicates that humans keep 
reservoirs with the necessary conditions to oviposition 
and development of immatures.2,22 Researches suggest 
that there is a good relationship between the density of 
an egg per ovitrap and the incidence of the disease.22 
In this regard, the epidemic relations with the social-
urban structure can and should be studied, which, in 
a determined historical and political moment, interact 
with the transmission of the disease.  

In Barreiras, the incidence of dengue also seems 
to be higher in the rainy period, i.e., between January 
and May 2013, similar to the populations of the 
vector Aedes aegypti. Although there are no data 
on the mosquito's life course in this region, a study 
conducted in 2012 points out that the temperature 
influences the time of larval development, the survival 
rate and the period of incubation of dengue virus 
in Aedes aegypti, thus, compromising its capacity 
for viral transmission.3 The low humidity may affect 
negatively the survival of adults, and diminish the 
vector population.3 Although there is a great decrease 
in the adult population of Aedes aegypti in drier 
months, the eggs may still be found in ovitraps 
during these periods in different regions of the 
country.2,23 These data confirmed the information 
obtained in this present study and highlight the need 
for a constant monitoring of populations, due to the 
risk of increasing in the distribution of vectors and 
transmission of arboviruses.2,24 

In Brazil, dengue presents a seasonal pattern, with 
most cases appearing during the first five months of the 
year, which is a more humid and hot period, typical in 
tropical climates.6 Regardless of the fact that Cerrado 
has a different climate from the other regions of the 
country, it was verified that December and the first three 
months of the year are the ones with highest occurrence 
of the vector in this biome. The monthly records of 
dengue cases informed by Barreiras' Epidemiological 
Surveillance show a growth in the number of cases in 
the first semester of the year, the city's rainy period. 
The disease seems to manifest in cycles, possibly due 
to the increase or decrease of the actions to control 
the vector and the environmental education to the 
population, as an example of the reduction observed 
in 2008, 2010 and 2012.
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In the case of Barreiras, the information regarding the 
clinical profile of the patients revealed a great number 
of discarded and inconclusive cases, compromising 
the development of epidemiological studies. However, 
situations where the disease worsens or evolves to death 
– due to dengue itself, or to other causes – represented 
a small percentage in the city.

It is important to highlight that the classification 
of dengue cases has changed since 2014. According 
to the World Health Organization (WHO), only the 
nomenclatures 'dengue', 'dengue with warning signs' 
and 'severe dengue' should be used.25

In Barreiras, the majority of dengue cases did not 
have identification of viral serotypes, which points to 
the need of improving timely serological investigation. 
According to the local Epidemiological Surveillance, 
the samples for viral isolation are sent to the Central 
Public Health Laboratory (Lacen) in Salvador, the 
state's capital. In 2012, no viral serotype was identified, 
despite of the 405 cases registered. Up to March 2013, 
serotype DENV - 4 was not found among the samples 
for isolation of dengue virus. According to the National 
Program for Dengue Control (PNCD) of the Ministry 
of Health, the objective of laboratorial diagnosis of 
cases is the early detection of viral circulation and the 
monitoring of circulating serotypes. Therefore, the 
laboratorial surveillance must be employed to answer 
to demands of epidemiological surveillance, not being 
its objective to diagnose all suspect cases, when there 
is an epidemic situation.26

This is the first study on seasonal distribution of 
culicidae in artificial breeding in western Bahia, with 
an epidemiological importance. Moreover, recent 
introductions to other arboviruses in the state, caused 
by Zika27 and Chikungunya28 viruses, make the efficiency 
of the diagnosis system for the region and the constant 
monitoring of vectors even more urgent.   

It is worth to highlight that Barreiras is the biggest 
urban center in Western Bahia, and is responsible 
for the hospital care of people who live in other 
nearby cities, what points to the urgent need of having 
reference laboratories for the detection of the disease's 
etiological agents also in the countryside. Considering 
that the vector remains in activity in Bahia's Cerrado 
during all months of the year, continuous actions of 
surveillance and for the insect's control are necessary. 
Future studies on the variables that contributed for 
the maintenance of arboviruses in urban areas should 
be conducted, with the aim of monitoring vectors 
and the circulating arbovirus, reducing the risks of 
epidemics in the region. 
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