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SPATIAL DISTRIBUTION OF ARBOVIRUS INCIDENCE PER 100,000

OBJECTIVES

Chikungunya

• Spatial analysis to further elucidate where arboviruses co-circulate in the
state of Rio de Janeiro, Brazil.
• Environmental evaluation of different climate factors that may impact
arbovirus transmission.
• Temporal assessment of the endemic outbreak cycles of Chikungunya,
Dengue, and Zika.

INTRODUCTION
Dengue

• The burden of arbovirus related diseases is increasing in the Americas:
• Subsequent Dengue infections are associated with hemorrhagic fever
• Chikungunya is known to cause chronic arthritis
• Zika is associated with microcephaly and permeant cognitive
disabilities in infants

Zika

• Climate change and rapid urbanization have been attributed with
facilitating spread of arbovirus vectors.
• Rio de Janeiro has a population of ~17 million and was an epicenter of the
2016 Zika epidemic.
• Little is known about how simultaneous presence of arboviruses may
influence transmission.

METHODS

ENVIRONMENTAL CONDITIONS

RESULTS

• Spatial distribution of environmental conditions and arbovirus cases by
municipality
• Mixed effects Poisson regression model to evaluate the effect of presence
or absence of circulating arboviruses on relative risk adjusted for time and
population size.
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• Dengue was the primary arbovirus from 2014-2017 and Chikungunya was
the primary arbovirus from 2018-2019 in Rio de Janeiro, Brazil.
• Outbreaks of arboviruses occur after large rainfall events.
• In years when Chikungunya predominates,
• Relative risk of Chikungunya is higher when Dengue is present vs
absent [2018 RR(95% CI): 2.4(2.1,2.6); 2019: 9.0(8.5,9.7)].
• Relative risk of Chikungunya is higher when Zika is present vs absent
[2018: 2.6(2.4, 2.7); 2019: 2.8(2.7, 2.9)].
• Relative risk of Dengue is higher when Chikungunya is present vs
absent [2018: 2.7(3.2, 4.2); 2019: 14.4(12.5, 16.5)].
• Relative risk of Dengue is higher when Zika is present vs absent [2018:
2.7(2.5, 2.9); 2019: 3.8(3.6, 4.0)].
• In years where Dengue predominates, presence of circulating arboviruses
Chikungunya
has
variable
effects
on
risk
of
Chikungunya,
Dengue,
and
Zika.
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Average municipality climate conditions (2014-2018) in the state of Rio de Janeiro, Brazil. Although the state
has a tropical climate, several municipalities in the center of the state experience low temperatures due to
the high elevations. The southeastern region is coastal and has higher temperatures and lower elevation.
Rainfall is concentrated in the summer months, usually peaking in January.
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Monthly time series (2014-2019) of Chikungunya, Dengue, and Zika incidences per 100,000, average
temperature (Celsius) and average precipitation (mm) in the state of Rio de Janeiro.
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• Observed changes in weather patterns may drive arbovirus outbreaks to
new geographic locations and alter the seasonality of disease.
• In Rio de Janeiro, Brazil, cyclic arbovirus endemics appear to be synergistic,
overlapping in time and space.

