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Abstract What are the repercussions of poor-
ly planned urbanization for population health?
Understanding urban health, the risks posed by
cities, health repercussions, and urban social re-
lations helps urban planners to decide where to
target prevention interventions. We conducted a
qualitative descriptive analytical study based on
a document analysis and bibliographical review
to explore the relationship between urbanization
and urban health, focusing on diseases transmit-
ted by the mosquito Aedes aegypti. Our findings
show that environmental degradation and in-
adequate infrastructure pose a serious risk to
human health, insofar as the disposal of waste
in dumps and landfills can cause exposure to
hazardous chemicals. In addition, inadequate
urban infrastructure and sanitation is conducive
to the transmission of water-borne diseases and
the reproduction of vectors of other diseases such
as Aedes aegypti, responsible for the transmis-
sion of arboviruses (dengue, chikungunya, and
Zika). Research on environmental and urban
health therefore provides an important founda-
tion for improving the quality of life of people
living in cities and developing measures de-
signed to prevent diseases related to unplanned
urbanization.
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Introduction

The topics of health and the environment have
always been intrinsically linked throughout the
history of public policy worldwide. A practical
example is the urbanization process, in which
the formation of cities has a fundamental im-
pact on the incidence and spread of infectious
diseases, epidemics, and pandemics throughout
the world'.

Urban areas are growing at a phenomenal
pace, with the world population expected to pass
from 6.7 billion in 2007 to 9.2 billion in 2050,
with around 6.4 billion people (60% of the global
population) living in urban centers?.

The situation in Brazil is no different. Ur-
banization has taken place in a disorderly man-
ner and without adequate planning, leading to
problems related to water supply, sanitation,
and unlawful land occupation and significantly
increasing the risk of waterborne infections and
diseases spread by vectors that proliferate in these
vulnerable areas’.

Understanding the relationship between
health and the environment is important to en-
sure more effective disease prevention, bearing in
mind that the control of disease vectors in areas
that have experienced rapid urbanization requires
not only health actions, but also policies that in-
tegrate social mobilization, health, environmental
education, access to adequate housing and sanita-
tion, and measures to curb deforestation’.

Built around these relations, a new field of
public health has emerged based on a concept
known as urban health, which explores urban
risk factors in cities and their impact on health
and urban social relations*.

Based on this new concept and concerns re-
lating to urban health, three points should be
clarified: despite its advantages, urbanization
can have significant social, economic, and en-
vironmental impacts that are difficult to assess;
the physical and social aspects of a city and its
neighborhoods can affect health; and, adopting
a broader vision, an individual’s health problems
may be associated with the urban environment
he/she lives in, which often overrides individual
factors®.

It is within this context that the concept of the
“social function of the city” emerges, based on the
idea that the city should enable its inhabitants to
achieve a balance between the economy, society,
and the environment. In this regard, Article 5 of
Brazil’s Federal Constitution determines that the
social function of the city is the fulfillment of the

right to life, security, equality, property, freedom,
and the social minimum, which encompasses the
right to education, health, leisure, work, welfare,
maternity, childhood, and relief, among others®.

Population growth, migration, easier access
to air travel, urban sprawl, poor health services,
and increasing population density are key factors
that influence the capacity of cities to fulfill their
social function and contribute to the spread of
infectious diseases, especially arboviruses such
as dengue, chikungunya, and Zika. Urban areas
are ideal breeding grounds for the main vector
of these arboviruses, the mosquito Aedes aegypti,
and studies show that social and environmental
conditions in Brazil are conducive to its repro-
duction®.

Focusing on infections transmitted by Aedes
aegypti, this study therefore examines the rela-
tionship between urbanization and urban health
by seeking to respond the following guiding
question: what are the repercussions of poorly
planned urbanization on population health?

Methods

We conducted a qualitative descriptive and ana-
lytical study of the urbanization process, the ad-
verse consequences of unplanned urban growth,
and the relationship between this process and the
determinants of health using the following main
methods and procedures: purposive sampling,
collection of open-source data, text and image
analysis, checklist and interaction diagram, and
interpretation of findings.

Primary sources included legislation and offi-
cial documents (city master plans; maps, and ep-
idemiological bulletins), while secondary sources
consisted of relevant scientific articles published
in national and international periodicals and
books. After selecting the texts that constituted
the methodological foundation of the study, we
performed a content analysis of relevant docu-
ments and a spatial analysis to illustrate specific
cases correlating urbanization and public health.

The results were presented in three units of
analysis: synthesis of concepts of urbanization
and metropolization and the association between
this process and population health; distribution
of vulnerability and the risks posed by the urban-
ization process, focusing on environmental im-
pacts; and summary of the main environmental
impacts responsible for the proliferation of Aedes
aegypti and Zika virus infection, focusing on lack
of sanitation.



Results and discussion
Metropolization and health

Health and the environment have always been
interlinked. As far back as 460 AC, Hippocrates
highlighted this in his work “On Airs, Waters,
and Places”, in which he pointed out that the en-
vironment was a determining factor in the emer-
gence and evolution of pathologies, although at
that time nature was regarded as an element that
should be should be passively observed, without
intrusion or dominance’.

In the sixteenth and seventeenth centuries,
the term environmental came to prominence
once again with the miasma theory, which held
that disease was transmitted by bad air and smell.
Although this was the dominant theory up to
nineteenth century, growing urbanization across
Europe and factory production gave rise to social
movements that highlighted that living condi-
tions were an important factor in the emergence
of diseases, focusing on the social environment®.

Thus, society should maintain a balance be-
tween economic growth and the environment.
With regard to urbanized society, the social func-
tion of the city is framed within article 3 of the
Federal Constitution, which states that the fun-
damental objectives of the Federative Republic of
Brazil are: to build a free, just, and solidary soci-
ety; to guarantee development, eradicate poverty
and substandard living conditions, and reduce
social and regional inequalities; and to promote
the well-being of all, without any form of prej-
udice’. It is evident therefore that the principle
of the social function of the city defends a better
quality of life for city dwellers.

Concerns with the health consequences of
environmental degradation and urban condi-
tions date back to the eighteenth century and
the onset of the industrial revolution, when in-
sufficient infrastructure to accommodate the ris-
ing urban population led to the emergence and
spread of diseases linked to poor sanitation and
poor housing. This led to the emergence of the
sanitary movement, with a discourse grounded
in basic sanitation and vector control, broaden-
ing the approach to tackling urban social and en-
vironmental problems'.

The Ottawa Charter, presented at the first
International Conference on Health Promotion
held in Canada in 1986, reinforced this approach
by stating that the fundamental conditions and
resources for health are peace, shelter, education,
food, income, a stable ecosystem, sustainable

resources, social justice and equity’, reaffirming
that health was not merely the absence of disease,
but a set of characteristics that determine physi-
cal, mental and social well-being.

The urban revolution and growth of cities
had and continues to have considerable environ-
mental impacts, particularly in developing coun-
tries, which do not have effective environmental
control legislation. In these countries, rapid and
often unplanned urban expansion results in in-
adequate infrastructure and housing and a lack
of essential services, such water supply, sanita-
tion, and waste collection and disposal, posing
significant health risks®.

Discussions in the literature surrounding
health and the environment center on living con-
ditions. It is impossible to protect people’s health
without taking care of the environment, just as
we cannot talk of environmental degradation
without mentioning its effects on human health.
This discussion involve topics related to soil, wa-
ter, basic sanitation, diet, housing, and disease,
highlighting the close link between urbanization,
environmental problems, and health’.

The interaction diagram below (Figure 1)
schematizes the possible consequences of rapid
unplanned urbanization in Brazil, highlighting
possible impact pathways.

The word “urban” comes from Latin urbanus,
which has two meanings: “cultivated” and “of
or belonging to a city”. This gave origin to two
words, urbe and urbs, the latter of which refers to
the city of Rome, capital of the Roman Empire.
The term urban came into use in the sixteenth
century to refer to cities and their surrounding
areas and the word “urbanity” was used to re-
fer to health associated with urban areas from
a cross-sectional perspective. The word “urban-
ization” refers to the “complex process through
which cities grow (or diminish), change, and in-
fluence health (longitudinal perspective)™.

The urbanization process began in Brazil in
the first half of the twentieth century, gaining
momentum in the 1950s, a period in which in-
dustry was the most important sector of the na-
tional economy, characterizing a transition from
an agriculture and export-based economy to ur-
ban-industrial economy. However, it was only in
the 1970s that the urban population overtook the
rural population.

With the increasing urban population, over
the course of the rest of the twentieth century and
beginning of the twenty-first century, urban cen-
ters concentrated poverty, social displacement,
and crime. Lack of planning and inadequate in-
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frastructure had an impact on population health.
Infectious diseases proliferated, demonstrating
the importance of evaluating urban health and
urban environmental quality, the latter of which
is influenced by the spatial, biological, social, and
economic characteristics of the urban environ-
ment''.

Rapid urbanization has been accompanied
by a process of metropolization, the “process of
integration of a territory stemming from a core
city shaping an expanded territory sharing a set
of functions of common interest”. This type of
ongoing urban occupation transcends municipal
boundaries™.

Together, these processes have led to a consid-
erable increase in large urban areas with millions
of inhabitants, resulting in the agglomeration of
a large part of the Brazilian population in metro-
politan areas'.

The 2010 census conducted by the Brazilian
Institute of Geography and Statistics (IBGE),
reported that 55% of the urban population and
47% of the overall population live in the coun-
try’s 39 metropolitan regions'2.

Metropolization has a number of effects.
While on the one hand expanding economic re-
lations, on the other it increases environmental
vulnerability and social inequality, insofar as it
promotes spatial proximity, higher urban popu-
lation densities, and economic connectivity, thus
fueling economic growth, with Brazil’s 15 largest
metropolises accounting for 50.3% of the coun-
try’s GDP".

Metropolitan areas are characterized by high
levels of socio-spatial segregation between rich
and poor, with the development of “subnormal
agglomerations”, commonly known as favelas or
slums, built on steep slopes and other high-risk

Lack of basic ) Reductlo.n )
sanitation Water pollution of aquatic Health risks
biodiversity
o Creation of new Decrease in Limited land
Urbanization environments soil quality use options
Increased Unlawful Environmental Creation of new
population occupation degradation environments
Spread of Proliferation of Loss 9f Waste
infectious diseases vectors vegetation disposed of in
cover urban areas

Figure 1. Urbanization Interaction Diagram.

Source: authors’ elaboration.



areas unsuitable for construction in the periph-
ery or central areas lacking adequate urban infra-
structure, sanitation, waste collection, and public
transport. People living in these areas face high
levels of physical, environmental, and social in-
security’.

Around a quarter of world’s urban popula-
tion live in slums, which the United Nations de-
fines as contiguous settlements that lack one or
more of the following five conditions: access to
clean water, access to improved sanitation, suffi-
cient living area that is not overcrowded, durable
housing, and secure tenure'.

Favelas are a visible manifestation of unequal
development, resulting in uneven income distri-
bution and inequality in the way urban space is
used'. These inequalities are evident in the fol-
lowing numbers: the poorest 20% in cities strug-
gle to reach the age of 55, while the richest 40%
live beyond 70 years'.

The conditions in these places pose a risk to
population health, insofar as health is a social
product influenced by the urban space, making
urban populations vulnerable to outbreaks of
infectious diseases and diseases transmitted by
vectors whose presence is influenced by environ-
mental factors, such as arboviruses®'.

The disorganization of cities provides favor-
able conditions for the spread of various diseases.
The mosquito Aedes aegypti, the main vector of
the arboviruses dengue, Zika and chikungunya,
has adapted easily to the urban environment due
to the high population densities and the abun-
dance of artificial breeding grounds'.

There is an intimate relationship between Ae-
des aegypti and quality of urban life, mediated by
urban planning, waste collection, and sanitation
and hygiene'. It is therefore vital to understand
the urbanization process and the link between
urban growth and health to be able to prevent
the health problems resulting from this process.

It is important to note that, although the
main vector for the transmission of the above ar-
boviruses is Aedes aegypti, other mosquitos less
common in the Americas are able to transmit
these diseases, such as Aedes albopictus, Aedes af-
ricanus, Aedes luteocephalus, Aedes vittatus, Aedes
furcifer, Aedes hensilli, and Aedes apicoargenteus,
as well as mosquitos from the genera Anopheles,
Eretmapodites, and Mansonia'®.

March 2016 saw a turn of events in research
into the ZIKV. Constancia Ayres, a scientist from
the Oswaldo Cruz Foundation (Fiocruz) in Per-
nambuco, revealed that she found the virus in
the salivary glands and intestine of the mosquito

Culex quinquefasciatus, commonly known as the
southern house mosquito, demonstrating that
the mosquito was able to replicate the virus. The
finding was made when a team of scientists in-
fected 200 mosquitos from the genus Culex and
found that after feeding on infected blood for
seven days the virus was still alive. However, ac-
cording to Ayres, the findings should be treated
with caution because the fact that the mosquito is
infectable does not necessarily mean it can trans-
mit the virus'®".

Although research is still in the early stag-
es, if evidence confirms the role of Culex in the
transmission of the ZIKV, Brazilians will face an
even greater problem, given that this genus of
mosquito is much more abundant than Aedes.
Not to mention that Culex does not necessarily
require clean water to lay its eggs, thus increas-
ing the number of areas of risk. Furthermore, in
contrast to Aedes, Culex is also active during the
night, meaning that people would be exposed to
risk 24 hours a day'®".

Risks and vulnerability resulting from
urbanization

Intense urbanization and urban growth com-
bined with inadequate land use intensify threats
from natural events, such as storms, floods and
landslides, or those related to the incidence of
public health problems such as disease and vio-
lence. These threats are present in cities through-
out the world and are particularly pronounced in
Latin America and Brazil's.

In Brazil, the occupation of areas of risk,
such as permanent preservation areas and steep
slopes, combined with poor socioeconomic con-
ditions leads to increased risk for these diseases
among populations living these areas'®. However,
before describing the risks and vulnerability, it is
important to understand the meaning of these
terms, as shown in Chart 1.

Figure 2 below shows an area of risk located
in the Jacintinho neighborhood of Macei¢ called
Vale do Reginaldo with inadequate infrastruc-
ture, high population density, lack of basic san-
itation, and garbage strewn around open spaces
close to houses.

Any society is prone to risks inherent to the
way we live and human communities. Natural
events were, until very recently, the greatest risks
faced by society. Generalized urbanization has
shifted this pattern, making cities vulnerable to
various disruptive agents, be they exogenous, en-
dogenous, natural, or technical. For this reason, it

W
co
[e)}
—_

0207 ‘898€-£58€:(01)ST BAIID[0D) dPNES X9 BIOURID)



w
e
[=))
(3]

Almeida LS et al.

Chart 1. Definitions of vulnerability, risk, and area of risk.

Vulnerability

greater the risk.

The degree of loss for a given element, group, or community from given area likely to
be affected a phenomenon or process.

Risk Possibility of the occurrence of a given process or phenomenon and the extent of
damage or economic and/or social consequences for a specific element, group, or
community. This concept is linked to vulnerability: the greater the vulnerability, the

Area of risk Area liable to be affected by natural and/or induced phenomena or processes that
cause an adverse effect. The population living in these areas, the so-called precarious
settlements, is susceptible to damage to physical property and material losses and
generally belong to low-income groups.

Source: Adapted from Cidade, 2013; Brasil, 2007.

Figure 2. Vale do Reginaldo, Maceid, Alagoas.

Source: Google Earth.

is estimated that two-thirds of the people affect-
ed by catastrophes such as landslides and flood-
ing live in urban areas".

Thus, understanding urban risks is vital for
preventing other risks. One example is the un-
lawful occupation of land, which can negatively
influence the local climate and generate conflict
between people®.

Environmental impacts are all too visible in
our cities. Environmental degradation caused by
urbanization that ignores physical and environ-
mental concerns is manifested in erosion, land-
slides, compromised water quality, and the silt-
ing up of water bodies, increasing flood risk and
causing both material and social damage.

To understand this process it is necessary
to understand the various concepts of environ-
mental impact. Brazilian legislation defines envi-
ronmental impact as any physical, chemical, or
biological alteration of the environment caused

by any type of matter or energy resulting from
human actions that directly or indirectly affects
the “health, safety and well-being of the popula-
tion; social and economic activities; the biota; the
aesthetic and sanitary conditions of the environ-
ment; and the quality of environmental resourc-
es”?. Other authors suggest that environmental
impact is any alteration to and/or effect on the
environment resulting from human action1'*22!.

Environmental impacts become a chain reac-
tion, insofar as they are interlinked. For example,
the deforestation of slopes for the construction
of roads and houses may trigger erosion and
slope destabilization, which in turn causes sedi-
ment run-off, polluting water and increasing the
risk of diseases spread by contaminated water
and pests and vectors that reproduce in this type
of environment??,

The various environmental impacts resulting
from lack of adequate infrastructure may also
pose risks to human health, while the improper
disposal of waste in open dumps and landfills can
cause exposure to chemical substances, reflected
in an increase in congenital anomalies, low birth
weight, miscarriages, neonatal deaths, and the in-
cidence of certain types of cancer®*%.

Furthermore, poor sanitation is related to
water-borne diseases like diarrhea, hepatitis, and
schistosomiasis and facilitates the reproduction
of vectors of other diseases, such as Aedes aegypti,
the main vector of yellow fever and arboviruses.

The conversion of rural environments to
urban areas will always result in environmental
changes; however, it is up to human beings to
minimize these impacts, balancing urbanization
with environmental concerns. Urban planning
that integrates environmental concerns reduc-
es environmental impact. Sustainable planning
should aim to organize physical space and meet



human needs, ensuring an environment that
provides quality of life to current and future pop-
ulations®.

Inadequate urban infrastructure facilitates
the reproduction of pests and vectors that spread
a host of diseases. For example, as mentioned
above, the main vector of arboviruses, Aedes ae-
gypti, lays its eggs in standing water and urban
areas with garbage accumulated on the streets,
precarious water supply, and lack of sanitation
are therefore ideal breeding grounds for this
mosquito. As a result, populations living in these
areas face a higher risk of being infected by the
viruses transmitted by this vector.

Environmental determinants of health
and the Zika Virus (ZIKV)

Infectious diseases have certain peculiarities
that differentiate them from other diseases, such
as the unpredictable and explosive nature of the
global spread of these diseases, disease transmis-
sibility, the close relationship between human
behavior and the environment, and capacity for
disease prevention and eradication®.

A large part of the pathogens responsible for
infectious diseases that affect humans are zoo-
notic diseases, meaning that they are maintained
in nature through cycles involving a vector and
wild animal (a monkey or bird for example). As a
result of human actions, primarily economic ac-
tivities, many vectors such as mosquitos become
synanthropic, becoming adapted to living in
close association with people and thus facilitat-
ing the transmission of pathogens to the human
population®.

That is why a number of diseases transmitted
by mosquitos have emerged over the last 10 years,
principally arboviruses like chikungunya, West
Nile virus, and the ZIKV?*. Rapid urbanization,
resulting in deforestation of vast areas and gen-
erating ideal conditions for water accumulation,
have resulted in the proliferation of vectors.

The trajectory of Aedes aegypti is associat-
ed with the human habitat, with the mosquito
displaying synanthropic and anthropophilic be-
havior, accompanying man and his movements.
Various studies have described the factors that
determine the geographical distribution of this
vector and, consequently, infection by arbovi-
ruses. Factors include: climate, with tropical and
subtropical climates providing more favorable
conditions for the vector; population flows; poor
basic sanitation; inadequate water supply; inade-
quate housing; irregular waste collection, leading

to the accumulation of garbage and creation of
breeding grounds; and cultural and educational
factors®?*.

One of the factors that influences the spread
of arboviruses is population movements, includ-
ing commuting, leisure activities, and involun-
tary displacement, as in the case of refugees for
example, increasing the risk of transmission of
pathogens to other areas and regions, including
resistant serotypes, and giving rise to outbreaks.
Global warming is also an important factor in-
fluencing the transmission of pathogens. Rising
global temperatures affect vectors, reducing lar-
val development times and rapidly increasing
mosquito populations. Increased temperatures
also reduce the length of the extrinsic incuba-
tion period, decreasing the time the virus takes to
reach the mosquito’s salivary glands, making it a
potential transmitter®.

It is important to stress that urban sprawl
hampers vector control, combining with the
pollution of rivers and ditches to give rise to an
abundance of breeding grounds for mosquitos,
especially Aedes aegypti**.

A major concern in urban areas with di-
sastrous consequences is the creation of open
dumping grounds: improper land disposal sites
where waste is disposed of in the open air with-
out appropriate environmental and public health
protection measures'®. Dumps generally emerge
in open areas where the population discards gar-
bage. Figure 3 illustrates the birth of one of these
sites from the accumulation of domestic waste in
Rio Largo, in the State of Alagoas.

Arbovirus epidemics are often the fruit of
areas like the one depicted above, just one of
the symptoms of the exclusionary development
model adopted in Brazil over the centuries,
showing total disregard for environmental con-
cerns and resulting in inadequate sanitation, the
improper disposal of urban waste, and lack of
water supply. The incidence of mosquito infes-
tation is highest in densely populated neighbor-
hoods with little vegetation cover and lack of in-
frastructure, where mosquitoes find hosts more
easily”.

An aggravating factor related to Aedes aegypti
is that its eggs can withstand dry conditions and
remain viable for many months. This hampers
control in urban areas, because, in addition to
removing standing water, environments must be
constantly cleaned to destroy all possible traces
of reproduction?.

Thus, the mata-mosquito or “mosquito kill-
er” model successfully implemented by Oswaldo
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Figure 3. The birth of a dumping ground, Rio Largo,
Alagoas.

Source: Google Earth.

Cruz to eradicate the mosquito in the twentieth
century and the use of genetically modified mos-
quitoes to cause infertility and insecticides is no
longer enough to tackle the complexity of today’s
reality: unplanned urbanization, high population
density, and an uncooperative population. We
need to put aside insecticides and clean our cities
and implement effective environmental sanita-
tion in a participatory and integrated manner?.
Migration from rural areas to cities with in-
adequate infrastructure and sanitation contrib-
utes to the proliferation of mosquitos. In Bra-
zil’s Northeast Region, more than 75% vector
reproduction sites arise due to precarious water
storage, while in the Southeast Region the major-
ity of sites occur in household environments, in
containers, plant pots, roof gutters, etc.”.
Increased frequency of rainfall leads to the accu-
mulation of water in containers, particularly those
discarded in the streets, increasing the number of
natural and artificial breeding grounds. In con-
trast, in drought regions, the population is forced to
store water in barrels and other types of containers,
which can also become breeding grounds™.
Although social, environmental, and climatic
factors in tropical countries like Brazil provide
conditions that are conducive to the transmis-
sion of new infectious diseases, some arboviruses
also circulate in certain temperate countries®.
The association between vector proliferation
and sanitation is clearly illustrated in Natal, the
capital city of the State of Rio Grande do Norte,
where a study showed that the majority of Zika

cases occurred in the city’s North Zone, where
only 5% of sewage is adequately treated®. It is
important to highlight that the ZIKV can also in-
fect animals, which in turn can play an important
role in the spread of cases in Brazil®*.

With regard to the socioeconomic factors
that influence the distribution of the vector and
consequently the incidence of ZIKV and arbovi-
ruses in general, Wilkinson and Pickett®! explain
that social relations, inequality, and position in
the social hierarchy influence health, where those
further up the ladder are healthier than those at
the bottom. This association may be applied to
cases of Zika, where the proliferation of the mos-
quito that transmits the virus is higher in areas
with inadequate basic sanitation, open sewers,
and inadequate housing, generally populated
by those at the bottom of the pyramid of social
stratification.

Lack of sanitation and the ZIKV:
a causal relation?

In October 2015, Brazil witnessed a sharp rise
in the number of babies born with microcephaly,
months after evidence showed that this problem
is caused by the autochthonous transmission of
the Zika virus. A total of 215,319 cases of Zika
and 2,366 cases of microcephaly were confirmed
up to 2016%.

Due to the high incidence of the virus in Bra-
zil and its grave consequences (microcephaly is a
chronic condition that seriously affects quality of
life), scientists have upped research efforts aimed
at promoting the prevention of this disease.

The primary ZIKV transmission vector is our
old friend Aedes aegypti, which has been a con-
cern in Brazil since the beginning of the twen-
tieth century, insofar as it is also responsible for
outbreaks of yellow fever, dengue, and chikun-
gunya. These arboviruses began to spread in the
west of the country due to conditions that are
conducive to the proliferation of the mosquito,
which lays its eggs in household containers ca-
pable of holding water and transmits the virus
while feeding on human blood*.

Urban sprawl gives rise to a number of con-
ditions that facilitate vector proliferation, such as
inadequate infrastructure and basic sanitation,
increased waste generation, inadequate housing,
and deficient basic services. This is aggravated by
weaknesses in public health campaigns, includ-
ing lack of training for endemic disease control
agents and awareness raising among the general
public about the diseases caused by the vector’.



Erico Andrade, professor of philosophy at
the Federal University of Pernambuco, conduct-
ed an in-depth analysis of causal relations in the
spread of the arboviruses where he delimits the
boundaries of the “geography of Zika”, dengue,
and chikungunya. Andrade affirms that infection
reflects urban sprawl, class divisions, and urban
segregation, illustrating the close relationship
between the ZIKV and microcephaly and social
inequality®.

The relationship between social inequality
and health is confirmed by Wilkinson and Pick-
ett, who show that life expectancy is lower and
infant mortality higher in more unequal coun-
tries. These authors also suggest that income
inequality is such a big problem that improving
health in rich countries depends more on reduc-
ing inequalities than economic growth?.

The influence of inequality on human health
has been widely discussed in the public health
literature. A system that knows how to produce,
but does not know how to distribute becomes in-
sufficient and this is reflected in quality of life.
Disease and health are multiply and dynamical-
ly influenced by cultural, contextual, and social
factors and it is therefore necessary to investigate
underlying risk factors, such as individual and
group behaviors, lifestyles, and local settings,
with the understanding that social circumstances
are important determinants of health and dis-
ease™.

Environmental management seeks to balance
environmental, economic, and public health
concerns. With regard to ZIKV incidence, for
example, sanitation plays an important role, in-
sofar as the World Health Organization defines
sanitation as “the control of all the factors in a
person’s physical environment that have, or can
have, a damaging effect on their physical, mental,
or social wellbeing”. Thus, environmental man-
agement and public health should walk hand in
hand. In a sense, environmental concerns and
public health have always been linked. However,
it was only in the 1950s that a field dedicated ex-
clusively to these issues began to take shape®>*.

Considering that they are preventable diseas-
es strongly associated with urban centers, the Na-
tional Office for the Coordination and Control
of the Combat of Dengue, Chikungunya Virus,
and Zika Virus published Guideline Number
3 on basic sanitation. The document provides
guidance to state and local governments on the
development of basic sanitation actions focusing
on water storage and waste elimination aimed at
eliminating Aedes aegypti breeding grounds®”*.

In this regard, the serious microcephaly epi-
demic caused by congenital Zika virus infection
draws attention to the need for increased invest-
ment to improve the living conditions of Brazil’s
urban population. The challenges in this respect
are numerous, including: lack of water supply to
households, meaning that residents are forced to
store water, creating potential breeding grounds;
accumulated rainwater in inadequate housing or
residences with accumulation of garbage or other
materials; and open sewers, which are also used
to dump waste. All these conditions conducive
to the reproduction of the vector can be avoid-
ed by ensuring a supply of clean water, adequate
basic sanitation, and effective waste collection
services”.

It is clear therefore that the provision of ad-
equate water and sanitation is a prerequisite for
preventing arboviruses and a synonym for lower
mortality rates. It is important to stress that there
is no single solution to tackling this epidemic;
however, it is important to capitalize on existing
strategies®®*.

An example of a place that has become a
perfect breeding ground for vectors is the area
surrounding the Riacho Salgadinho (literally
salty stream) in Macei6, the capital of the State
of Alagoas. Figure 4 shows that it is an area with
standing water and accumulation of garbage,
providing ideal conditions for mosquito repro-
duction. The photograph depicts a stretch of
the stream in the center of the city. However, the
stream is part of the Reginaldo River Watershed
and its source, which used to be located in Pogo
Azul in the Petrépolis neighborhood, no longer
exists, drying up in 2006 due to the deforestation
of native vegetation, soil waterproofing for hous-
ing construction, and drilling of private artesian
wells, turning the stream into giant wastewater
corridor and storm water drain®.

Urbanization has brought economic devel-
opment and the growth of cities. One would
imagine that, by triggering economic growth,
this process would also have brought improved
health and quality of life; but that is not the case.
Rather, it has brought about environmental deg-
radation, deepening poverty, and inequality, in
addition to new health problems and the mainte-
nance of diseases that were thought to be under
control.

One example of pathogens that spread under
these conditions are arboviruses. Currently in the
spotlight due to their high incidences rates, these
infections can be seen as just one of the effects
of deficient infrastructure, water supply, waste

W
co
[=)}
w

0207 ‘898€-£58€:(01)ST BAIID[0D) dPNES X9 BIOURID)



w
e
N
(o)}

Almeida LS et al.

Figure 4. Riacho Salgadinho, Macei6, Alagoas.

Source: Google Earth.

collection, and living conditions in urban cen-
ters, facilitating the reproduction of the vector
responsible for transmitting these viruses.

Our findings show that the world has seen a
remarkable expansion in urban areas in recent
decades. This trend is set to continue into the
future, revealing the need for further research
on environmental and urban health in order to
improve the quality of life of the billions of in-
dividuals living in cities and avoid preventable
diseases.
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