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Climate zone

In the Mountain Region of the state of Rio de Janeiro in Brazil, urban
sprawl, urban population density, and deficits in basic sanitation ser-
vices increase the severity of the environmental and human impacts
of extreme events. Additionally, among the 14 municipalities located
in this region, Nova Friburgo, Petrépolis, and Teresépolis have the
highest vulnerability due to their geomorphology and high population
density. These cities were vulnerable and not well prepared to avoid
damages caused by precipitation.

In January 2011, heavy rains fell on the Mountain Region, causing
one of the most severe natural disasters ever recorded in Brazil.
The United Nations ranked it as the eighth largest landslide to have
occurred worldwide in the past 100 years. More than 900 deaths
occurred, and nearly 35,000 people were left homeless or displaced
in the affected municipalities of the Mountain Region.

Because of the disaster, 3,000 landslides were registered in Nova
Friburgo, with resulting damages to water, energy, transport, tele-
communications, and health services. In this city, 429 people died
and 3,220 were left homeless (Pereira et al., 2014). The disaster
also triggered a significant increase in the incidence of leptospi-
rosis and dengue fever in the city (see Case Study 10.2 Figures 1
and 2).

A partial economic assessment was conducted to evaluate the
social cost of the leptospirosis and dengue fever cases attributed
to this natural disaster in Nova Friburgo. It considered both direct
(health care costs) and indirect costs (loss for society, consider- ing
loss of school and work days, as well as lost productivity). The
study used restricted-access secondary data provided by the
Municipal Health Surveillance and Primary Care Health Sector.
Income data included the 2011 prevailing national and state
minimum wages and the estimated average income of the local
population.

The study also evaluated avoided costs achieved via a syndromic
surveillance system adopted by the local Service of Epidemiological
Surveillance just after the disaster. It consisted of the administra-
tion of specific medication for disease treatment even if there was
no diagnostic confirmation, a procedure in which the presence of
three major characteristic symptoms of the disease was required.
This measure aimed to prevent worsening of patients’ condition
before their diagnoses were confirmed and avoid increased social
costs caused by the disease. The necessary information for calcu-
lating the avoided cost of treatment was obtained from charts used
for syndromic surveillance; namely, the medications administered,
duration of treatment, and dates of procedures. The cost of the syn-
dromic approach comprised drug expenses as well as the cost of
the health care team performing the procedure. As reported by the
Epidemiological Surveillance Service of the municipality, the State of
Rio de Janeiro Health Department professionals performed the first
procedures and interventions at the calamity site. After this team left,
the city staff continued the job.

The total social cost of leptospirosis cases attributed to the 2011
disaster ranged between US$22,000 and US$66,000. The adopted
empirical therapy (syndromic approach) represented a total avoided
cost of US$14,800, in addition to a reduction in lethality (i.e., thir- ty-
one deaths were avoided among confirmed cases of the disease,
and no deaths resulted from the leptospirosis cases attributed to the
natural disaster) (Instituto Oswaldo Cruz-Fiocruz, 2013).

The disaster also triggered a significant increase in the incidence of
dengue fever in Nova Friburgo. Moreover, there was an increase in
sites for mosquito breeding, which facilitated the proliferation of
dengue fever in this city, where its incidence had previously been
low. The social cost of the disease was evaluated using the same
methodology applied for the cases of leptospirosis raging between
US$29,000 and US$219,000 (Instituto Oswaldo Cruz-Fiocruz, 2013).

The increase in these diseases was associated with extensive
changes in the city’s environment (e.g., sanitation and urban cleaning
programs were interrupted in the post-event period).
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Case Study 10.2 Figure 1 Confimed cases of leptospirosis in Nova
Friburgo, Rio de Janeiro State between 2001 and 2011.

Source: SNAN
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Case Study 10.2 Figure 2 Registered cases of dengue in NovaFriburgo, Rio
de Janeiro State between 2001 and 2011.

Source: SNAN

In fact, there has been a significant post-disaster long-term rise in
leptospirosis and dengue fever incidence in the municipality. This
study illustrates the potential for increased cases of a vec- tor-
borne infectious disease following a natural disaster. A dis- ease
outcome such as this brings significant costs to the health sector
and to society. Underestimation of these costs and under-
appreciation of these risks are clearly problems to be confronted
in urban planning for climate change adaptation. Estimation of the
social cost of natural disaster—related disease outcomes can help
encourage the adoption of ongoing preventive measures that can
protect urban residents from these types of adverse health
outcomes.

Source: Archive of authors, 2012. Produced from the database of the Brazilian
Institute of Geography and Statistics (BGE); Pererra et al. (2014b; 2014c)
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