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EXTENDED ABSTRACT 

Introduction  

The problem of arboviruses such as dengue, yellow fever, chikungunya and zika has become a growing issue in the 

Americas in recent years, with Aedes Aegypti being one of the main vectors of this type of disease [1]. Even after several 

efforts by public authorities to eradicate this vector in the fight against yellow fever in the 50s and 60s, there was a re-

infestation in the early 80s and 90s in large urban centers [2]. In 2016, the World Health Organization (WHO) declared a 

state of emergency of public health of international interest after the arrival of the Zika virus in the Americas was 

confirmed, with data on its arrival in Brazil in 2015, with 2016 being an epidemic year of the disease in the country. 

Several studies have been carried out to try to understand the dynamics and possible enhancers of the transmission of the 

Ae. Aegypti mosquito, being observed, for example, the influence of meteorological variables on the growth of the vector’s 

larval population [3]. Precipitation seems to be the most correlated, largely because it provides the supply of clean water 

in the breeding sites, which is a fundamental element of the vector's life cycle. Understanding how these and other 

parameters interfere with the mosquito populations makes it possible to predict population growth and alerting public 

administrations to take appropriate mitigation measures. The present work uses a Poisson-based multivariable Negative 

Binomial regression model that explores the relationship between 4 meteorological variables and the number of confirmed 

cases of zika virus in the two Brazilian cities namely Rio de Janeiro and Recife. 

 

Methods and Materials 

The study period of the present work refers from the year of 2017 to 2019. Although data on confirmed cases of zika virus 

are available in Brazil from 2016, this year was removed from the study since it presents itself as an atypical period of 

the rest of the time series for being a major epidemiological outbreak in the country, which makes it unfeasible to consider 

if we seek to relate it to the seasonal patterns of the meteorological variables. For the analysis in the model, data were 

obtained from meteorological stations of the National Institute of Meteorology (INMET) in the cities of Rio de Janeiro 

(Vila Militar station) and Recife (Curado station) regarding precipitation, temperature, days of precipitation and 

atmospheric pressure. Missing measurements was interpolated with the average of the entire column of the data. The 

number of confirmed cases of zika virus in both cities was obtained through the public platform provided by the Brazilian 

Health System, Data-SUS. All data are presented in the monthly temporal frequency. The multivariate regression model 

used in the research is the Negative Binominal type, the model formulation for a negative binomial multivariable 

regression is given below. 

    𝑦𝑖
(𝑟)

= exp(𝛽0
(𝑟) +∑ 𝑥𝑝,𝑖

(𝑟)𝛽𝑝,𝑖
(𝑟)

𝑝 )    (Equation 1) 

The model parameter 𝑦𝑖 is the number of Zika cases recorded in the month i and in city r (i.e., Rio de Janeiro and Recife). 

The intercept is 𝛽0 and 𝑥𝑝represents the four meteorological variables where p = 1, 2, 3 and 4; and 𝛽𝑝 represents the levels 

of association between each meteorological variable and Zika cases measured monthly. By exponentiating the 𝛽𝑝 we 

obtain an incidence risk ratio (IRR) which is reported alongside its 95% confidence intervals (95% CI). Statistical 



 

 

 

The virtual conference of AQUA≈360: Water for All - Emerging Issues and Innovations 

31st August 2021 – 2nd September 2021, University of Exeter, United Kingdom 

 
 

 

 

significance of an IRR was deemed if a p-value < 0.05. It should be noted that an IRR greater than 1 indicates an increased 

risk of Zika in relation to the one of these independent meteorological variables, whereas an IRR below indicates a 

reduction in the risk of Zika in relation to these covariates. 

Results and Discussion 

Tables 1 and 2 show the most important meteorological variables presented in their respective cities, followed by the 

calculated values of incidence risk ratios (IRR), p-value and 95% CI [4].  

Table 1. Negative Binominal Regression for Zika cases in Rio de Janeiro  

Variable IRR p-value 95% CI 

Temperature 1.448 0.005 1.117 to 1.878 

Pressure 1.274 0.024 1.032 to 1.571 

 

Table 2. Negative Binominal Regression for Zika cases in Recife 

Variable IRR p-value 95% CI 

Temperature 0.156 0.051 0.024 to 1.005 

 

 

Figure 1. Performance comparison of the negative binominal model for (a) Rio de Janeiro (b) Recife. 

 

Conclusions 

Given the data presented, it is possible to affirm in this initial phase of the study that, for both cities, temperature was the 

most important variable for the model when trying to describe the burden of Zika cases during the epidemic, followed by 

atmospheric pressure, the latter being significant only for the city of Rio de Janeiro. It is important to highlight that, 

although significant p-values have been found, the size of the time series is too short for more categorical conclusions to 

be made, since only 3 years of data are being analyzed on a monthly frequency. This problem might be partially solved 

by the use of daily frequency data as well as the use of confirmed cases of dengue instead of zika, because, despite not 

being the same arbovirus, the transmission vector remains the same and, unlike zika, dengue supersedes it in terms of it 

being more common in Brazil.  
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