Journal of Scientific Research & Reports

11(3): 1-17, 2016; Article n0o.JSRR.26194
ISSN: 2320-0227

SCIENCEDOMAIN
SCIENCEDOMAIN international
www.sciencedomain.org

Weather Variability and Climate Change Impacts on
the Mental Health of a Seaside Community

Sonia Regina da Cal Seixas ', Jodo Luiz de Moraes Hoeffel 2, Michelle Renk *,
Gabriela Farias Asmus ! and Fabio Bueno de Lima *

'NEPAM, Universidade de Campinas — UNICAMP, Rua dos Flamboyants, 155, Cidade Universitaria,
ZIP 13083-867, Campinas, Sao Paulo, Brazil.

2Faculdades Atibaia (NESC/FAAT), NEPAM, Universidade Estadual de Campinas, UNICAMP,

Rua dos Flamboyants, 155, Cidade Universitaria ZIP 13083-867, Campinas, Sao Paulo, Brazil.

Authors’ contributions

All authors equally contributed to all phases of the study. All authors read and approved the final
manuscript.

Article Information

DOI: 10.9734/JSRR/2016/26194

Editor(s):

(1) Alessandro Pezzoli, Water Supply & Wastewater Engineering, Turin Polytechnic, and Department of Meteorology, Turin
University, Italy.

Reviewers:

(1) Teresa da-Silva-Rosa, Vila Velha University, Brazil.

(2) Anonymous, Transdyne Corporation, CA, USA.

Complete Peer review History: http://sciencedomain.org/review-history/15266

Received 5™ March 2016

— , Accepted 17 ™ June 2016
Original Research Article Published 2 ™ July 2016

ABSTRACT

Aims: To assess weather variability and climate change impacts on the mental health of a small
fishing community in Sao Paulo, Brazil.

Study Design: To this study, a fishing community strongly familiarized with the region was
selected. Interviews were held with the most active fishermen members among the community.
Place and Duration of Study: Interviews were held in the Association of Mussel Producers and
Fishermen of Cocanha’'s beach (MAPEC), in the municipality of Caraguatatuba, State of Sao
Paulo, Brazil, between 2009 and 2011.

Methodology: We chose 13 individuals to interview, all of them small-scale fishermen and mussel
producers who were born at Cocanha beach. Their perception on the changing environment — as
well as the setbacks in work activities and daily life — were codified and analyzed with NVivo 10
software. Health data were collected in a municipality level. We acquired hospital admissions for
mental health and behavioral disorders from the Nacional Health System (DATASUS). We
performed trend analysis (period 1998 to 2014) for rates of incidence of mental and behavioral
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disorders due to alcohol use, psychoactive substance use, Schizophrenia, schizotypal and
delusional disorders. We also extracted social-economic data from the Brazilian Institute of
Geography and Statistics (IBGE).

Results: The results indicated that the morbidities related to mental health problems showed a
significant increase in hospital admissions, and were higher than the average rate in the state of
Séo Paulo, Brazil, and that the interviewees were aware of ongoing environmental changes such
as: marine water temperature, sea water levels, beach landscaping and intensity of precipitation.
Conclusion: Environmental changes related to climate change have a strong impact on the daily
lives of the interviewees, on their mental health and on use of natural resources. The perception of
the communities directly using natural resources should be considered in the assessment and

monitoring of climate change.

Keywords: Climate changes; environmental
communities; Sao Paulo; Brazil.

1. INTRODUCTION

International research has shown that global
environmental changes, especially the climatic
ones, affect the economy, society, politics and
human health [1-9]. The impact of climate
change on public physical health has already
been analyzed, mainly in the context of
increasing vector-borne diseases such as
malaria in tropical regions [1,4-6]. Droughts,
floods and heat waves are also important effects
of climatic changes, particularly when they result
in disasters, which create increased risks
involving human and material losses [3-4,6].

It is also recognized that a clean, healthy and
functional environment is integral to the
enjoyment of human rights, such as the rights to
life, health, food and an adequate standard of
living. At the same time, adherence to human
rights - such as those that ensure public access
to information and participation in decision
making contributes to more just decisions about
the utilization and protection of environmental
resources [10].

Another aspect to consider are the
consequences of weather modification in urban
areas due to pollution, atmospheric changes or
deliberate attempts to change climate by covertly
spraying micron and/or submicron size particles
into the lower atmosphere, which mixes with the
air we breathe. Epidemiological studies have
found pollution particles with similar diameters, <
2.5 um, to be associated with increased hospital
admissions, morbidity and premature mortality,
risk for cardiovascular disease and lung cancer,
lung inflammation and diabetes, low birth weight,
and reduced male fertility [11-12]. However,
studies about the relationship between global
environmental changes and their impact on

changes;

vulnerability; mental health; seaside

mental health still remain scarce in the scientific
literature.

The impacts on physical health resulting from
extreme climatic events are well recognized, and
that the impact on mental health related to these
events has become prominent, especially in Asia
after the “Asia tsunami events” in 2004. Based
on this consideration, authors [13] have found
increasing suicide and psychosis rates in the
following period after the extreme event.

The direct impacts of climate change and
weather variability, e.g. extreme weather events,
do not just have significant implications on the
mental health, but also serious consequences for
the socially, economically and environmentally
vulnerable segments of the population. This
urges the necessity to develop plans for these
parts of the population, which aim to prevent the
looming dangers at individual, communal and
social level [14]. The severity of the adverse
long-term effects of climate change were claimed
to affect the mental health of especially those
parts of the population, which were exposed to
the resulting traumata [15]. The authors
recommended an analysis, which considers two
aspects: 1) direct effects on mental health of e.g.
acute and sub-acute climatic events; 2) indirect
effects, i.e. impacts from the adaptation and/or
mitigation of physical health, as well as of the
physical and social environment. These
considerations imply that existing health systems
need to be reorganized in order to deal with
these problems[15].

Some studies discuss these issues on the
example of rural communities in Australia, which
have either fallen victim to natural disasters [16],
or are disadvantaged on a regular basis, e.g. by
reoccurring or prolonged events such as



droughts [17-18]. These studies help us to reflect
on this complex of problems, which should also
apply to coastal communities, who have a
particularly  close relationship  with  the
environment.

In various parts of the world, the daily lives of
inhabitants of seaside communities are subjected
to socioenvironmental and cultural
transformations, arising from the impact of global
environmental changes [19-23]. Other issues that
will influence the vulnerability are processes of
urbanization and changes in land use and
economic profile [24-27]. It is worth to highlight
that the implications of the relationship between
urbanization and human vulnerability to climate
change are directly related to the risks of
disorderly population growth, poverty, economic
shortcomings and the lack of proper cities’
infrastructure. These implications are a greater
risk to adaptation and resilience of people who
live and work in poor conditions and present a
challenge to overcome and mitigate climate
change effects [24-26].

Studies on climate change conducted in Brazil
recognize the importance of the issue as one of
the great challenges of the twenty-first century
and the urgent need for deeper research and
monitoring, particularly in coastal regions [28].
Research conducted on the effects of global
warming temperatures that could cause sea
levels rising show that the problems related to
saline intrusion will be intensified [29]. Other
diagnostics on Brazilian coastal regions consider
that the study of urban sprawl and coastal
management are fundamental to broaden the
debate on global environmental changes in these
regions [30-32].

This article presents an evaluation of the
perception of vulnerabilities and risks, arising
from environmental changes, for the everyday
lives of inhabitants of seaside communities.
There, inhabitants are currently strongly exposed
to these changes, and will most likely experience
even more changes in the future [9,33]. We
studied a small and specific group of small-scale
fishermen, mussel producers and their families,
who live in Caraguatatuba, which is located on
the northern coast of the federal state of Sao
Paulo (Brazil) and considerably affected by the
aforementioned socioenvironmental changes.
Fisherman living on the coast have a privileged
view of the coastal changes. Although the
knowledge associated to their activities isn't
considered technical, it is based on daily
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experience and contributes to a more specific
data for the region [34].

According to previous research carried out in four
municipalities on the northern coast of S&o
Paulo, two important aspects should be taken
into consideration: 1) the region has experienced
significant changes, requiring residents to adapt
their relationships with the living environment and
working conditions; 2) a significant number of
adult patients of the public health service in the
region were treated for depression in 2007, with
an estimated prevalence of about 15% [35]. Even
with  respect to different methodological
approaches, this percentage is well above
international standards, which oscillates between
3% and 11% [36]. International studies
conducted in 14 different countries indicate that
the average prevalence of patients treated in
primary care is around 10% [37-38].

The introduction to this article defines the scope
of the study and the underlying theory. The
second part contains the discussion of the
study’s main topics. In the third part, the
interviews of the fishermen and mussel
producers highlighted global and urban
environmental changes and emphasized the
consequences for their mental health. The article
concludes with an outlook for future avenues to
pursue in order to solve the presented issues.

2. METHODOLOGY

In order to continue research carried out by the

authors, this article takes data previously
collected into account [35-39], which are
connected to recent global environmental

changes studies in the area [40-41]. The
methodological strategy comprised the collection
and analysis of sociodemographic and health
data from national and federal databases
(Brazilian Institute of Geography and Statistics -
IBGE; Department of Informatics of the National
Health System - DATASUS; Municipality Primary
Care Facilities), as well as the conduction of
interviews with 13 fishermen and mussel
producers from Cocanha beach. The interviews
were held in the Association of Mussel Producers
and Fishermen of Cocanha’s beach (MAPEC), in
the municipality of Caraguatatuba. During these
semi-structured interviews, topics related to
climate change and weather variability,
alterations of natural resources and their
implications for mental health were discussed.
Their perception on the changing environment —
as well as the setbacks in work activities and



daily life — were codified and analyzed with NVivo
10 software [42-43].

Between 2009 and 2011, we interviewed 13
individuals between 34 and 54 years of age, all
of them fishermen and mussel producers, who
were born and living at Cocanha beach at the
time of the interviews. The average time per
individual spent fishing professionally, or
producing mussel respectively, was 19.5 years.
The particular individuals were chosen because
they had higher levels of social connectivity
compared to fishermen living in other areas,
enabling them to identify the region’s problems
more accurately, and because they were the
association’s most active members. Despite of
being in small number, the interviewees have a
long time familiarity association with the region.

Authors [34] point out that groups having
historical knowledge from particular regions are
extremely important in terms of environmental
perception, as their long and intense
relationships with space help them to easily
recognize environmental alterations. Besides, as
mentioned by others [44], climate changes will
affect communities strongly depending on their
local environment to survive. That is the case
observed in the interviewed community. Thus,
fishermen reveal an important knowledge about
significant environmental changes that are taking
place in the North Coast of S&o Paulo and at
Cocanha beach, modifying the beach’s
landscape, the natural resources and their work
activities. The encountered situation is not an
isolated scenario and can certainly be found in
other regions of the world.

The objective of the interview was for the
individuals to reflect on the impact of global
environmental changes on the region, as well as
on their personal lives and professional activities.
Interviews usually lasted one hour, were digitally
recorded and subsequently transcribed and
analyzed. After having been presented with the
research objectives, the fishermen gave free
informed consent and participated in the
interviews. Once the interview was finished,
further time was allocated so that each fisherman
could add remarks beyond the scope of the
questions, especially relevant to personal issues,
which could be connected to stress situations.

The analysis of morbidities related to the mental
health problems described in Chapter V of the
ICD — 10 (International Classification of Diseases
(ICD-10) - Chapther V - Classification of Mental
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and Behavioural Disorders) [45] was performed
with the rate hospital admissions per 100,000
inhabitants. This rate was calculated for each
municipality of the study area and the state of
Sao Paulo using as a numerator the number of
admissions and as denominator the estimated
inhabitants, times 100,000. The hospital
admissions were acquired from the Department
of Informatics of the National Health System
(DATASUS) and the estimated inhabitants from
the Brazilian Institute of Geography and Statistics
(IBGE). The period availed in DATASUS for the
hospital admissions were from 1998 to 2013. In
the area of mental health, the conditions most
sensitive to socioenvironmental and cultural
issues are “mental and behavioral disorders” due
to the abuse of alcohol and/or other psychoactive
substances. They are known as possible causes
of “mental health problems”, “neurotic and humor
disorders and stress”, “schizophrenia,
schizotypal and delusional disorders” and “other
mental and behavioral disorders” [45].

An exploratory visual analysis of the line chart
from each morbidities time series was performed
to examine cyclic behavior and trend estimation.
Also for the trend estimation, an analysis using a
polynomial regression model was conducted
using as dependent variable the rate of
admissions and as independent variable the
years, centered from the midpoint of the time
series to avoid serial correlation [46]. The
significance level adopted was 0,05 and the
model was evaluated based on the analysis of
the scatter plots, p values for the F statistic,
values of the determination coefficient (Rz),
constant variance (homoscedasticity) and the
residual analysis (normal distribution).

2.1 The Studied Region: Caraguatatuba
on the Northern Coast of the Federal
State of Sao Paulo, Brazil

The urban areas on the northern coast of the
federal state of S&do Paulo, including the central
municipalities of S&o Sebastido, Caraguatatuba,
llhabela, and Ubatuba, occupy 84 km? and host a
population of ca. 282,000 inhabitants [47] (Fig.
1). Urban growth in the region started in the
1960s, when it became a tourist destination.
Another inducing factor for urban growth was the
construction of the highway BR-101 from Rio de
Janeiro to Santos in the 1970s, which facilitated
access to the region and accelerated the
development of residential areas and
condominiums, albeit in a disorganized way.
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Source: Own elaboration, 2014

Subsequently, the urban expansion gradually
progressed in recent decades along the
coastline. Between 1961 and 1990, the
expansion advanced mostly around the four
central municipal areas and in the plain areas
located along the coastline, although
urbanization was also already making headway
towards the slopes of the “Serra do Mar”
formation in Caraguatatuba. Between 1990 and
2000, the urban expansion filled the plains and
intensified in the interior, predominantly on the
slopes of the “Serra do Mar". The
geomorphological characteristics of the northern
coast of Sdo Paulo, i.e. a narrow coastal plain,
restricted further human occupation due to the
proximity of the “Serra do Mar” [48-49].

Following the regional cities’ increasing
popularity as a tourist destination since the early
1960s, an extensive road network was gradually
built, which now connects the coastal region with
the valley of the “Paraiba do Sul” river, located in
the upper northern part of the “Serra do Mar”.
This stimulated economic recovery, since
agriculture and fishing activities were in decline.
The region is currently experiencing a new
economic boom, mainly related to the exploration
of deep-sea oil reserves known as “Pre-Salt”.

From 1980 to 2010, the municipalities on the
north shore showed a significant population

growth. In the period between 2000 and 2010
for example, the city of Caraguatatuba exhibited
an annual population growth rate of 2.49%,
which is significantly higher compared to the
average federal (1.08% p.a.) and national (1.17%
p.a.) growth rate for the same period. In
addition to this substantial increase, the city has
become one of the 15 most popular tourist
destinations in the state of Sdo Paulo [35].

3. RESULTS AND DISCUSSION

3.1 Living and Working Conditions of the
Fishermen and Mussel Producers

The interviews indicated that the fishermen were
all aware of the changes to the ecosystem they
lived in (Fig. 2).

Since the mid-1960s, starting with the opening of
regional highways and the improvement of the
regional infrastructure such as the expansion of
the port of Sdo Sebastido, Cocanha beach and
other beaches of the region, have been facing a
strong touristic influx, resulting in growing real
estate prizes due to speculations [50].
Nevertheless, the region still is the biggest
mussel producer (ca. 30 tons p.a.) in the state of
S&o Paulo [51-52].
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The fishermen associated the presence and
function of the mangrove forests (or the absence
thereof, respectively) with the reproduction of
several species of marine fish and also
emphasized the consequences of real estate
speculation in the area due to tourism. The
reports furthermore identified an observed
decline of fishing stock as the major changing
factor in their professional activities. According to
the interviewed individuals, the decline in fish
production is related to the environmental and
urban changes in the coastal areas, to
modifications in fishing equipment and climate
changes. It is worth pointing out here again that
no personal questions - besides the ones related
to the natural environment - that may have
contributed to the fishermen’s emotional
concerns were asked during the interviews.

According to the fishermen, tourism and sewer,
marine regression and the previous closure of
the Rio Gracui (a.k.a. Rio Cocanha) river, in
order to build a residential condominium were
major reasons for the substantial changes
observed at Cocanha beach. The change in sea
levels and tidal cycles, as well as the
disappearance of forest and wetland areas in the
region were also mentioned by fishermen in the
interviews. For them, these landscape changes
contribute to the occurrence of floods during
rainy seasons (Interviews 5 and 9, 2011).

Sensitive environments are often fragmented and
damaged by the construction of highways, real
estate and industrial properties. The authors
moreover drew attention to the pollution of fresh
water reservoirs and groundwater by discharge
of chemicals and pathogens into the sewer
system of urban areas, causing severe adverse
effects for human health [53].

In relation to the environmental sanitation, two
aspects should be considered: 1) sewage
production of kiosks and trading facilities near
the beach; 2) sewage collection and treatment. In
Caraguatatuba’s 98% of the population has
access to safe water supplies. On the other
hand, only 56% are connected to a sewage
collection and treatment system, indicating an
absence of a suitable collection and treatment
system for sewage on the beach [54-55].

A growing population together with being a
touristic destination results in triplicating the
regional population during the summer season.
However, the marine water quality on the most
popular beaches and close the city center has
been classified as inappropriate. During most of
the holiday season and especially during
summer 40% of the 15 beaches analyzed
showed a fecal coliform density beyond
maximum acceptable levels [56-58].



This was a matter of major concern for the
fishermen and mussel producers interviewed, as
water contamination by fecal coliforms directly
interferes with the quality of mussels, which act
as biological filters. In their interviews, the
fishermen mentioned kiosk sewage as one of the
major problems, since it is directly dumped into
the river and consequently flows through the
mussel beds, causing contamination with fecal
coliforms (Interview 6, 2011).

Another issue addressed by the interviewees is
related to fishing techniques, e.g. motorboats
and trawlers endangering the sustainability of
fishing stocks by catching “fry fish” rather than
adult fish. Shrimp fishing is even more
destructive and less sustainable, as it is done by
trawling with thin-meshed fishing nets, which
retain high quantities of immature fish (Interviews
2 and 3, 2011). At the same time, the fishermen
stated that the fishing stocks of the region should
not have been overfished.

Besides the modifications in fishing methods, the
interviewees suggested a climatic influence on
the fishing productivity, both with respect to
decreased availability and quality of the fish.
They also discussed a rise in financial expenses,
e.g. higher prices for bigger boats, which allow
prolonged and therefore economically more
lucrative fishing trips (Interview 2, 2011).

The interviewees furthermore perceived that the
climate changes are very substantial and
important for the development of their
professional activities. This was affirmed during
interviews with the mussel producers, who
believed that water temperature had increased
every year. Some of them highlighted the fact
that they had allegedly lost up to two tons of
tradable goods from their production in 2010,
which is approximately equivalent to US$ 9,500.
Moreover, due to climate changes, it has
sometimes simply been impossible to cater to the
customers’ demands (Interview 5, 2011). Another
interviewee reported to have experienced a 90%
decrease in productivity over the past 5 years
(Interview 6, 2011). The same interviewee
claimed that on some days of 2010 the marine
water temperature reached 32<C, while the ideal
water temperature for his professional activity
supposedly ranges between 22 C and 26<C.

All these observations show that the working and
living conditions of these workers have been
substantially modified as a result of climate
changes. The impact on their mental health, i.e.
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suffering and stress as well as the inability to
face these difficulties beyond their routines and
habits are discussed below.

3.2 The Impacts on Mental Health

The construction changes to the environment
affect the ecosystem, natural resources, as well
as human health and welfare [47]. Although
urban areas are very attractive and offer many
advantages for their residents, e.g. easy access
to facilities and services, they might also affect
their quality of life negatively, especially in
relation to a capacity overload of resources and
infrastructure. For example, the use of land is
strongly affected by urban expansion, as it is
usually responsible for damages to the
environment by modifying the ecosystem
functions, which normally results in a reduction of
biodiversity [19,59-60].

Scientists have become more sensitive to the
mental health of the population, now taking the
importance of environmental conditions and the
impact of climate changes into consideration
[14].

At Cocanha beach, the change
activities has caused modifications to the
community’'s way of life. According to the
fishermen and mussel producers interviewed
there, the most significant change to their daily
lives is the decrease of fishing stocks, resulting in
a current shortage of work compared to
previously abundant employment conditions (20-
30 years ago). This also includes the non-
commercial working environment (Interviews 3
and 8, 2011).

in fishing

As a consequence of declining fishing stocks,
considerable extra efforts have to be made by
the fishermen in order to subsist on fishing. The
difficulties experienced comprise physical efforts,
e.g. the necessity for more trips to the sea, as
well as the financial investments for better
material to maintain fishing activities. In the
interviewees’ opinions this substantial human
and financial investment leads to physical health
hazards, and many fishermen mentioned spinal
column problems, e.g. back pain or restricted
mobility (Interview 5, 2011).

Climate changes will over proportionately affect
already vulnerable communities (especially
people in low-income brackets), or as in this
study, communities strongly depending on their
local environment to survive [44]. Considering
the previously discussed decline in fishing



stocks, it was possible to observe an
occupational shift from to a secondary activity, in
order to subsidies or substitute the income from
the interviewees' primary small-scale fishing
profession.

In the observed region, only few fishermen can
earn a living based solely on fishing nowadays.
The interviewees often had secondary
occupations, e.g. as housekeepers, builders or
local merchants, which often became their main
source of income. In some cases, the
interviewees pursued an income-generating
profession during the week and kept fishing for
the weekend, emphasizing their need for an
additional income (Interviews 2, 5 and 7, 2011).

Due to the experienced difficulties, many
fishermen do not encourage their offspring to
pursue a professional career in fishing. The
numerical decline of fishermen can be
documented by a comparison of the number of
partners in the fishing communities, who actively
work in the fishing business. Currently, there are
35 partners at Cocanha beach, of which 15 are
mussel producers.

Unemployment and socioeconomic
disadvantages have undoubtedly a negative
impact on mental health. According to the
literature, usually they represent a major
exposure to psychosocial risk factors such as
negative self-perception, stress, insecurity, loss
of personal autonomy and social isolation
[14,61-62]. Climate changes are likely to impact
mental health and welfare through probable
interferences with the economic system, the cost
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distribution of these disadvantages among the
members of a community, i.e. mostly affecting
the poor [3,14].

These aspects addressed in the interviews can
be complemented by the mental health data
collected in the municipally basis [63]. The Fig. 3
presents in percentage the sum of the rate of
hospital admissions from 1998 to 2013 for each
municipality and the State of Sdo Paulo.

Most interestingly, in the period from 1998 to

2013, the sum of “mental and behavioral
disorders due to alcohol use” and “mental
behavioral disorders due to the other

psychoactive substances” is surprisingly close to
the federal rate of Sado Paulo. In contrast, the
rate of “schizophrenia, schizotypal and delusional
disorders” was significantly higher for the four
municipalities compared to the federal rate of
Sao Paulo (vide infra).

These findings are corroborated by entries in the
national health system database (DATASUS-
Brazil), which explore the mental health situation
of the municipalities on the northern coast of Sdo
Paulo. As the morbidities listed in Chapter CID-

10: V are most  sensitive to the
socioenvironmental and cultural issues and
include ‘diseases’ linked to mental behavioral

disorder due to alcohol and other psychoactive
substance, they were chosen to describe the
impact arising from global environmental
changes on mental health. Other disorders
mentioned there are related to e.g. humor
(affective), neurosis, stress, schizophrenia and
schizotypal delusion.
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70.00
60.00 +— B Mental and behavioral disorders due to
alcohol use

50.00 +——
< H Mental and Behavioral Disorder due to
7‘_:; 40.00 +— other psychoactive substance use
§ 30.00 +—— Schizophrenia, schizotypal and
(7] . "
a delusional disorders

20.00 +— ) ]

M Disorders of mood [affective]
10.00 - —
0.00 4 m Neurotic stress-related and somatoform
2 NS ) @ ©
¥ ) Q@ * N
O X > g P ] )
0,5@ N %é?'b \3& g Other mental and behavioral disorders
& o0 &
@ o
8

Fig. 3. Percentage distribution of the morbidities in the s

tudy area

Source: Datasus (Brasil, 2014)



What called our attention is the combined rate of
“mental and behavioral disorders due to alcohol
abuse” and “mental behavioral disorders due to
other psychoactive substances” of 31% in
Caraguatatuba, 35% in llhabela, 39% in Sao
Sebastido and 24% in Ubatuba. For the period
from 2000 to 2010, these numbers are
surprisingly close to the federal state rate of
36%. It is important to consider the nature of
these  morbidities  when analyzing the
socioenvironmental impacts in a particular
region, as they are directly related to social and
cultural aspects. The abuse of alcohol and
psychoactive substances often represents a
compensation related to the difficulties
experienced by the human individual in everyday
life [64].

The section
delusional
consider,

(61,06%),

“schizophrenia, schizotypal and
disorders” is also interesting to
as the rates of Caraguatatuba
llhabela (53,44%), S&o Sebastido

Table 1. Trend analysis for rate of mental and beha

Seixas et al.; JSRR, 11(3): 1-17, 2016; Article no.JSRR.26194

(52%) and Ubatuba (66%) are significantly
increased compared to the federal rate of Séo
Paulo state (39%). In this context, it should be
highlighted that schizophrenia is a very severe
disease, which predominantly affects young male
adults. It is also important to remark that often,
the first schizophrenic incident is triggered by
heavy alcohol consumption and/or the
consumption of other psychoactive substances
[65-66].

Considering the time series of each morbidity
from 1998 to 2013, the exploratory visual
analysis of the line chart didn’t present a cyclic
behavior. The trend analysis for “Mental and
behavioral disorders due to alcohol use” (Table 1
and Fig. 4), showed a decreasing trend for
Caraguatatuba, S&8o Sebastido and the State of
S&o Paulo, while Ilhabela presented rates above
all municipalities and even above the state rate.
Ubatuba presented the lowest rates most of them
under 5 hosp. per 100 thou inhabitants.

vioral disorders due to alcohol use

Model R’ P Trend
Caraguatatuba y =17.631-2.342x 0.744 .00 Decreasing
llhabela y = 36.088-1.629x 0.070 .32 Not significant
Sao0 Sebastido y = 15.870-2.203x 0.499 .00 Decreasing
Ubatuba y = 6.6360-0.399x 0.225 .06 Not significant
State of S&o Paulo y = 51.506—3.260x 0.947 671 Decreasing

Source: Datasus (Brasil, 2014)
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For the Mental and behavioral disorders due to
psychoactive substance use (Table 2 and Fig. 5),
all regions presented an increasing pattern,
following the State trend. The only exception was
llhabela witch presented most values between 5
and 20, and some very high (31,49 and 57,19)
above the state rate. Sdo Sebastido presented a
rapid increase from 2007 to 2013 hitting rates
above the state at the end of the series.

Even though “Schizophrenia, schizotypal and
delusional disorders” was the most present
morbidities in Fig. 4, all regions, except llhabela,

Table 2. Trend analysis for rate of mental and beha
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has showed a decreasing trend. Ilhabela
presented a variation with most values near, and
some above, the state rate (Table 3 and Fig. 6).

The State values for “Disorders  of
mood [affective]” presented a stationary trend
between 25 and 31, with a small decreasing in
the end of the series. The municipalities
presented in general 0 values from 1998 — 2005,
and a random pattern from 2006-2013.
The only exception was Ubatuba, which
presented a decreasing trend from 2008-2013
(4 and Fig. 7).

vioral disorders due to psychoactive

substance use

Model R’ P Trend
Caraguatatuba y = 16.106+1.642x 0.372 .01 Increasing
llhabela y =19.201+0.125x 0.002 .86 Not significant
Sao Sebastido y = 23.547+2.706x 0.508 .00 Increasing
Ubatuba y = 10.348+1.149x 0.654 .00 Increasing

Source: Datasus (Brasil, 2014)
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Fig. 5. Trend analysis for rate of mental and behav

ioral disorders due to psychoactive

substance use
Source: Datasus (Brasil, 2014)

Table 3. Trend analysis for rate of schizophrenia, s

chizotypal and delusional disorders

Model R’ P Trend
Caraguatatuba y = 64.107-7.456x 0.856 .00 Decreasing
llhabela y = 82.333-6.133x 0.259 .04 Not significant
Sao Sebastido y = 49.158-4.769x 0.772 .00 Decreasing
Ubatuba y = 43.929-2.715x 0.732 .00 Decreasing
State of Sdo Paulo y = 78.340-5.254x 0.769 .00 Decreasing

Source: Datasus (Brasil, 2014)
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Source: Datasus (Brasil, 2014)

Table 4. Trend analysis for disorders of mood [affe  ctive]
Model R’ P Trend
Caraguatatuba y = 8.286+1.5195 x 0.381 .07 Not significant
Ilhabela y = 14.79+1.0048 x 0.205 22 Not significant
Sao Sebastido y = 3.285+0.4929 x 0.122 .36 Not significant
Ubatuba y = 9.703-1.5606 x 0.858 .00 Decreasing
State of Sdo Paulo y =28.99+0.1172 X 0.068 .33 Not significant

Source: Datasus (Brasil, 2014)
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Source: Datasus (Brasil, 2014)

The “Neurotic stress-related and somatoform”
presented the lowest values of the morbidities,
with a stationary line for the State of Sdo Paulo
with values varying near 2. The municipalities
presented a random pattern of small values, in
general all under the state rate. Ilhabela
presented some exceptions, with values above
the state rate (Table 5 and Fig. 8).
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For “Other mental and behavioral disorders”, the
state presented a rapid decrease in the early of
the series, and a smooth decrease from 2004 to
2013. Séo Sebastido presented a similar trend,
but with values under the state rate. The other
municipalities presented, in general, a random
variation with values lowest than the state rate
(Table 6 and Fig. 9).



Table 5. Trend analysis for neurotic stress-related

Seixas et al.; JSRR, 11(3): 1-17, 2016; Article no.JSRR.26194

and somatoform disorders

Model R’ P Tren
Caraguatatuba y =0.7291+0.0126 x 0.009 72 Not significant
llhabela y = 1.5207+0.2221 x 0.101 .23 Not significant
Sao Sebastido y = 0.7909-0.0183 x 0.008 74 Not significant
Ubatuba y = 0.2926+0.0400 x 0.118 .19 Not significant
State of Sdo Paulo y = 2.2963-0.0500 x 0.448 .00 Decreasing

Source: Datasus (Brasil, 2014)

Neurotic stress-related and somatoform

Hospitalization rate per 100
thousands inhabitants
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Fig. 8. Trend analysis for neurotic stress-related

Source: Datasus (Brasil, 2014)

Table 6. Trend analysis for other mental and behavi

and somatoform disorders

oral disorders

Model R’ P Trend
Caraguatatuba y = 3.6153-0.1358 x 0.045 43 Not significant
llhabela y = 8.0140-0.2063 x 0.033 .50 Not significant
Sao Sebastido y =7.2158-1.1860 x 0.576 .00 Decreasing
Ubatuba y =3.3979-0.1103 x 0.040 .45 Not significant
State of Sdo Paulo y = 23.1317-2.059 x 0.759 .00 Decreasing

Source: Datasus (Brasil, 2014)
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Fig. 9. Trend analysis for other mental and behavio
Source: Datasus (Brasil, 2014)

Several aspects were discussed in an attempt to
correlate climate changes and mental health
[15-19]. The determination of this relationship is
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ral disorders

still in its infancy and mental health can suffer
from impacts of many types of climate changes,
e.g. droughts, floods or other environmental



disasters and also from unplanned urban
development. What we could observe in the case
of our four municipalities was that the
degradation and depletion of natural resources
during the last decade could be considered a
factor that harms the mental health of the
fishermen living there, as they expressed in
Cocanha beach.

We also consider that it seems difficult to
establish a precise correlation between the
fishermen/mussel producers, climate change and
mental health problems. The 13 interviews were

conducted in just one municipality —
Caraguatatuba, where Cocanha Beach is
located, and further studies are needed.

However, the data presented show that they are
facing different changes that impact and press
their daily lives, and the fishermen/mussel
producers mentioned that weather variability and
climate change are impacts that contribute to
their mental health problems.

4. CONCLUSION

The debate concerning the importance of global
environmental changes, specifically the climatic
ones, has recently become increasingly
prominent in the scientific literature. It is also
observed that climate change and its diverse
aspects will have a profound effect on the
exercise of human rights for many people across
the world. This will occur through both direct
impacts on humans and settlements, as well as
through the degradation of the ecosystems and
environmental resources upon which many lives
and livelihoods depend and governments,
organizations and citizens will need to work
cooperatively to ensure the protection of human
rights for all citizens across the world [10].

Another aspect to consider is vulnerability in
urban areas and the related risks, like sea levels
rising, coastal storms, heat stress, extreme
precipitation, inland and coastal flooding,
landslides, drought, increased aridity, and water
scarcity which are increasing, with widespread
negative impacts on people and their health and
livelihoods, as well as local and national
economies and ecosystems [24-27].

However, the analysis of the impact of these
changes on mental health is a process, which is
still in its infancy. The revision of the scientific
literature highlighted a demand for more detailed
studies in order to determine the key elements of
this process, so that solution strategies can be
devised for the future. Considering all the
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examined evidence, it can be concluded that
both weather modification and variability and
climate change promote material and human loss
resulting in stress and traumata for the affected
regions.

This article outlined the climate changes on the
North coast of the federal state of S&o Paulo
over the last decades and their impact on the
residents’ lives and mental health. After some
theoretical and methodological considerations,
we presented health data and interviews with 13
fishermen and mussel producers from Cocanha
beach in Caraguatatuba. From the interviews, it
is evident that the fishermen have an expressive
perception of the changes in their daily lives. This
is evident from previous events, with which they
are already more familiar, e.g. new fishing
technologies and the disorganized tourism, which
has been ongoing on the north coast of S&o
Paulo for several decades. The changes that
they perceive as more recent are the ones
derived from weather variability, climate and
urban changes, which provoke e.g. decrease of
fishing stocks, the rise of marine water
temperatures and social vulnerabilities, resulting
in economic, social and cultural harm and also,
according to them, some changes in mental
health.

According to the fishermen interviewed, these
losses take a heavy toll on their daily life and are
associated with mental suffering and an increase
in mental morbidity rates in the region. Data
collected in the interviews showed that the
interviewees are aware of how the climate
changes affect their daily lives, the landscape,
and the region’s natural resources. In addition,
the analyzed morbidity indicators related to
mental health estimated a significant increase in
cases of depression on the north coast, not to
mention the hospital admissions per municipality,
whose rates are significantly higher compared to
the federal state rate over the period from 2000
to 2010. This situation — the increasing in the
depression cases in function of alterations
associated to climate changes — was also
mentioned and highlighted by the interviewed
fishermen. We once more point out that the
environmental perception of this small social
group is very significant. Considering its strong
relationship with the environment, they were very
sensitive to the changes in course, including the
climatic ones.

The systematically analyzed data indicate that
these stressful and prevalent events are difficult
to measure using conventional health evaluation



instruments. The results also indicate the need
for more in-depth research into this field,
including a broader scope of the analysis, which
could include analysis of economic aspects as a
consumer market and prices among others. The
observed impacts on the region are expected to
continue due to global environmental changes
and therefore it is necessary to reflect upon and
raise questions about the future avenues to
pursue with respect to the conservation of natural
resources and the increase of the local
population’s quality of life.

Finally, we would like to suggest a potential
solution, which could lie in an extension of the
research in the region to include a closer
dialogue with other research groups, addressing
issues similar to ours. We believe that such
dialogue would allow a more appropriate and
profound analysis of mental health in the context
of climate changes, especially since this problem
seems to be more relevant than we anticipated at
the beginning of this research.

ACKNOWLEDGEMENTS

We thank Sao Paulo State Foundation for
Research Support (FAPESP, Brazil) for financial
support to the research that led to this article
(FAPESP n. 2013/17173-5), and for the
scholarships to the third, fourth and fifth authors
(FAPESP n. 2011/22370-9; 2014/26007-4;
2014/09253-1), and CNPq for the Fellowship
granted to the first author.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. McMichael AJ, Haines A. Global climate
change: The potential effects on health.
BMJ (Clinical Research Ed.). 1997;
315(7111):805-9.

Hogan DJ. Human dimensions of global
environmental change. Ambiente &
Sociedade. 2007;10(2):161-166.
DOI:10.1590/S1414-753X2007000200011
McMichael AJ, Woodruff RE, Hales S.
Climate change and human health:
Present and future risks. Lancet. 2006;
367(9513):859-869.

DOI: 10.1016/S0140-6736(06)68079-3
Haines A, Kovats RS, Campbell-Lendrum
D, Corvalan C. Climate change and human
health: Impacts, vulnerability and public

14

Seixas et al.; JSRR, 11(3): 1-17, 2016; Article no.JSRR.26194

health. Public Health. 2006;120(7):585—
596.

DOI: 10.1016/j.puhe.2006.01.002

Patz J, Gibbs HK, Foley J, Rogers JV,
Smith KR. Climate change and global
health: Quantifying a growing ethical crisis.
EcoHealth. 2007;4(4):397-405.

DOI: 10.1007/s10393-007-0141-1

Few R. Health and climatic hazards:
Framing social research on vulnerability,
response and adaptation. Global
Environmental Change. 2007;17(2):281—
295.

DOI: 10.1016/j.gloenvcha.2006.11.001
Alley R, Berntsen T, Bindoff NL, Chen Z,
Chidthaisong A, Friedlingstein P, et al.
Contribuicdo do Grupo de Trabalho | para
0 Quarto Relatoério de Avaliagdo do Painel
Intergovernamental sobre Mudancas do
Clima. Sumério para os Formuladores de
Politicas; 2007. Portuguese.

Accessed 24 November 2014
Available:http://mudancasclimaticas.cptec.i
npe.br/~rmclima/pdfs/relatorio_ipcc/SPM2f
eb07.pdf

Kotir JH. Climate change and variability in
Sub-Saharan Africa: A review of current
and future trends and impacts on
agriculture and food security. Environment,
Development and Sustainability. 2011;13
(3):587—-605.

DOI: 10.1007/s10668-010-9278-0

Giddens A. The politics of climate change:
National responses to the challenge of
global warming. London: Policy Network;
2008.

United Nations Environment Programme
(UNEP). Climate Change and Human
Rights; 2015.

Accessed 21 May 2016

Available: www.unep.org

Herndon JM. Aluminum poisoning of
humanity and earth’s biota by clandestine
geoengineering activity: Implications for
India. Current Science. 2015;108(12):
2173-2177.

Jankovi¢ V. A historical review of urban
climatology and the atmospheres of the
industrialized world. WIREs Clim Change.
2013;4:539-553.

DOI: 10.1002/wcc.244

Chand PK, Murthy P. Climate change and
mental health. Regional Health Forum.
2008;12(1)43-48.

Fritze J, Grant G, Blashki A, Burke S,
Wiseman J. Hope, despair and
transformation: Climate change and the

10.

11.

12.

13.

14,



15.

16.

17.

18.

19.

20.

21.

22.

promotion of mental health and wellbeing.
International Journal of Mental Health
Systems. 2008;2(1):13.

DOI: 10.1186/1752-4458-2-13

Berry HL, Bowen K, Kjellstrom T. Climate
change and mental health: A causal
pathways framework. International Journal
of Public Health. 2010;55(2):123-132.

DOI: 10.1007/s00038-009-0112-0
Morrissey S, Reser, JP. Natural disasters,
climate change and mental health
considerations for rural Australia.
Australian Journal of Rural Health. 2007;
15(2):120-125.

DOI: 10.1111/j.1440-1584.2007.00865.x
Berry HL, Kelly BJ. Hanigan IC, Coates
JH, McMichael A, Welsh AJ, Kjellstrom T.
Rural mental health impacts of climate
change. Garnaut Climate Change Review.
2008;1-40.

Accessed 28 March 2015
Available:http://www.garnautreview.org.au/
CA25734E0016A131/WebObj/03-
DMentalhealth/$File/03-
D%20Mental%20health.pdf

Berry HL, Hogan A, Owen J, Rickwood D,
Fragar L. Climate change and farmers
mental health: Risks and responses. Asia-
Pacific Journal of Public Health/Asia-
Pacific Academic Consortium for Public
Health. 2011;23(2 Suppl):119S-32.

DOI: 10.1177/1010539510392556

Cinner JE, McClanahan TR, Graham NJ,
Daw TM, Maina J, Stead S, et al
Vulnerability of coastal communities to key
impacts of climate change on coral reef
fisheries. Global Environmental Change.
2012;22(1):12-20.

DOI: 10.1016/j.gloenvcha.2011.09.018
Fuchs R, Conran M, Louis E. Climate
change and Asia’'s coastal urban cities:

Can they meet the challenge?
Environment and Urbanization Asia. 2011;
2 (1):13-28.

DOI: 10.1177/097542531000200103
Furlan A, Bonotto DM, Gumiere SJ.
Development of environmental and natural
vulnerability maps for Brazilian coastal at
S80 Sebastido in S&o Paulo State.
Environmental Earth Sciences. 2011;64
(3):659-669.

DOI: 10.1007/s12665-010-0886-7

Bindoff NL, Willebrand J. Observations:
Oceanic climate change and sea level.
chapter 5 in working group I: The Physical

15

Seixas et al.; JSRR, 11(3): 1-17, 2016; Article no.JSRR.26194

23.

24.

25.

26.

27.

28.

29.

30.

31.

Science Basis.
2007.
Accessed 27 July 2014
Available:http://www.ipcc.ch/publicationsan
ddata/ar4/wgl/en/ch5.html

Adger NW. Social vulnerability to climate
change and extremes in Coastal Vietnam.
World Development. 2009;27(2):249—-269.
DOI: 10.1016/S0305-750X(98)00136-3
Satterthwaite D. The implications of
population growth and urbanization for
climate  change. Environment and
Urbanization. 2009;21(2):545-567.

DOI: 10.1177/0956247809344361
Garschagen M, Romero-Lankao P.
Exploring the relationships between
urbanization trends and climate change
vulnerability. Climatic Change. 2015;
133(1):37-52.

DOI: 10.1007/s10584-013-0812-6

Hardoy J, Pandiella G. Urban poverty and
vulnerability to climate change in Latin
America. Environment and Urbanization.
2009;21(1):203-224.

DOI: 10.1177/0956247809103019

Oleson KW, Monaghan A, Wilhelmi O,
Barlage M, Brunsell N, Feddema J, et al.
Interactions between urbanization, heat
stress, and climate change. Climatic
Change. 2013;129(3):525-541.

DOI: 10.1007/s10584-013-0936-8

Nicolodi JL, Petermann RM. Climate
changes and vulnerability of the Brazilian
coastal zone in its environmental, social,
and technological aspects. Journal of
Integrated Coastal Zone Management.
2010;10(2):151-177.

dos Santos RTF. Mudancas climaéticas e a
zona costeira: Uma analise do impacto da
subida do nivel do mar nos recursos
hidricos — o caso do canal de Sao
Francisco — Bahia de Sepetiba — RJ.
Dissertacdo de Mestrado, Programa de
Planejamento Energético, UFRJ/COPPE;
2012. Portuguese.

Diederichsen SD, Gemael MK, Hernandez
AO, de Oliveira A, Paquette M-L, Schmidt
AD, et al. Coastal management in the city
of Florianépolis, SC, Brazil: Diagnosis.
Journal of Integrated Coastal Zone
Management. 2013;13(4):499-512.

dos Santos EC, Sampaio CLS. The
artisanal fisheries in the community of
Ferndo Velho, Maceié (Alagoas, Brazil):
From traditional to marginal. Journal of

IPCC Climate Change;




32.

33.

34.

35.

36.

37.

38.

39.

40.

Integrated Coastal
2013;13(4):513-524.
Mello K, Toppa RH, Abessa DMS, Castro
M. Urban expansion dynamic in the
Brazilian coastal zone: The case of S&o
Vicente city, State of Sdo Paulo, Brazil.
Journal of Integrated Coastal Zone
Management. 2013;13(4):539-55.

Wisner B, Blaikie P, Cannon T, Davis I. At
risk: Natural hazards, people’s vulnerability
and disasters. London and New York:
Routledge; 2003.

Delicado A, Schmidt L, Guerreiro S,
Gomes C. Pescadores, conhecimento
local e mudancas costeiras no litoral
Portugués. Revista de Gestao Costeira
Integrada. 2012;12(4):437-451.
Portuguese.

DOI: 10.5894/rgci349

Barbosa SRCS. Ambiente, subjetividade e
complexidade: Um estudo sobre
depressdo no litoral norte paulista.
Scientific Report FAPESP (process n.
04/10685-1); 2007. Portuguese.

Fleck MP, Berlim MT, Lafer B. Associacdo
Médica Brasileira Para O Tratamento Da
Depresséo. Revision of the Guidelines of
the Brazilian Medical Association for the
Treatment, Rev Bras. 2009;31(Supl 1):7—
17. Portuguese.

DOI: 10.1590/S1516-44462009000500003
Accessed 03 April 2012
Available:http://www.scielo.br/pdf/rbp/v31s
1/a03v31s1.pdf

Ustun TB, Sartorius N. Mental illness in
primary care: An international study. New
York: John Wiley & Sons Inc; 1995.

Bromet E, Andrade LH, Hwang |, Sampson
NA, Alonso J, Girolamo G, et al. Cross-
national epidemiology of DSM-IV major
depressive episode’. BMC Medicine.
2011;9(1):90.

DOI: 10.1186/1741-7015-9-90

Accessed 28 March 2014
Available:http://www.biomedcentral.com/17
41-7015/9/90

Barbosa, SRCS. Ambiente, subjetividade e
complexidade: Um estudo sobre
depressdo no litoral norte paulista.
Scientific Report FAPESP (process n.
04/10685-1); 2009. Portuguese.

Seixas SRC, Hoeffel JLM, Vieira SA,
Freire de Mello L, Vianna PVC, Renk M.
Mudancas ambientais globais,
vulnerabilidade, risco e subjetividade: Um
estudo sobre o litoral norte paulista.

Zone Management.

16

Seixas et al.; JSRR, 11(3): 1-17, 2016; Article no.JSRR.26194

41.

42.

43.

44,

45,

46.

47.

48.

Scientific Report FAPESP (process n.
2010/ 20811-5); 2010. Portuguese.

Hogan DJ. Urban growth, vulnerability and
adaptation: Social and  ecological
dimensions of climate change on the coast
of S&o Paulo. Programa FAPESP de
Pesquisa sobre Mudancas Globais -
PFPMCG (process n. 2008/58159-7);
2008.

Renk M. Transporte e armazenamento de
hidrocarbonetos em é&reas costeiras: Um
estudo sobre percepcdo de riscos em
municipios do Litoral Norte Paulista. Tese,
Programa de Doutorado em Ambiente e
Sociedade, IFCH/NEPAM-UNICAMP,
Campinas. 2016;157. Portuguese.

Asmus GF. Vulnerabilidade em sadde no
contexto de mudancas ambientais: O caso
das doencgas de transmissdo hidrica em
Caraguatatuba, Litoral Norte — SP. Tese,
Programa de Doutorado em Ambiente e
Sociedade, IFCH/NEPAM-UNICAMP,
Campinas. 2014;241. Portuguese.

Lee J. Climate change and equity in
victoria melbourne. Friends of the earth.
Melbourne; 2013.

Accessed 04 November 2013
Available:http://www.foe.org.au/resources/
publications/climate-
justice/Final%20social%20impacts%20rep
0rt%20n0%20front%20cover.pdf/view
World Health Organization - WHO. The
ICD-10 classification of mental and
behavioral disorders: Clinical descriptions
and diagnostic guidelines. Geneva: World
Health Organization; 1992.

Latorre MRDO, Cardoso MRA. Andlise de
Séries Temporais Em Epidemiologia: Uma
Introducao Sobre Os Aspectos
Metodolégicos. Revista Brasileira de
Epidemiologia. 2001;4(3):145-152.

Portuguese.
DOI: 10.1590/S1415-790X2001000300002
Brasil, IBGE, Instituto Brasileiro de

Geografia e Estatistica. IBGE Cidades;
2010. Portuguese.

Accessed 02 November 2013
Available:http://www.ibge.gov.br/cidadesat/
topwindow.html

Sao Paulo (Estado). Parque Estadual da
Serra do Mar — Nucleo Caraguatatuba;
2010. Portuguese.

Accessed 02 November 2013
Available:http://www.saopaulo.sp.gov.br/en
/conhecasp/turismo_turismo-

ecologico nucleo-caraguatuba.php




49.

50.

51.

52.

53.

54.

55.

56.

57.

Sao Paulo (Estado), Secretaria da Saude.
Uso e ocupacao do solo do Estado de Sao
Paulo; 2012. Portuguese.

Accessed 02 November 2013
Available:ftp://ftp.cve.saude.sp.gov.br/doc
tec/DOMA/06solo_infra.pdf

Souza  SC. Elites politicas em
caraguatatuba. In Sociologia & Politica.
2009;1-16. UFPR. Portuguese.

Marques HLA, Bordon ICAC, Alves JL,
Medeiros AMZ. Producdo de mexilhGes
jovens (sementes) por maricultores da
praia da Caraguatatuba (SP). Revista
Tecnologia & Inovagdo Agropecuaria,
Agricultura Familiar-Série Técnica Apta.
2008;1(2)87-93. Portuguese.

Boscardin NR. A Producdo aquicola
Brasileira. In aquicultura no Brasil: O
Desafio é Crescer, edited by Ostrenky A,
Borghetti JR, Soto D. 27-72 Brasilia:
SEAP/PR; 2007. Portuguese.

Asmus GF, De Mello AYI, Seixas SRC,
Batistella M. Analise sociodemografica da
distribuicBo espacial de ocorrencias de
diarreias agudas em area de risco de
inundacao. Revista  Vitas: Visbes
transdisciplinares  sobre ambiente e
sociedade. 2013;3:1. Portuguese.

Instituto  Brasileiro de Geografia e
Estatistica-IBGE. Cidades; 2013.
Portuguese.

Accessed 02 August 2013
Available:http://www.ibge.gov.br/cidadesat/
topwindow.html

Companhia Ambiental do Estado de Sé&o
Paulo — CETESB; 2013. Portuguese.
Accessed 25 August 2013
Available:http://www.cetesb.sp.gov.br/quali
dade-da-praia

Sdo Paulo (Estado) a. Companhia
Ambiental do Estado de Sé&o Paulo,
Qualificacdo Semanal das Praias; 2010.
Portuguese.

Accessed 25 August 2013
Available:http://www.cetesb.sp.gov.br/quali
dade-da-praia

Séo Paulo (Estado) b. Prefeitura Municipal
da Estancia Balneéaria de Caraguatatuba,
Dados Gerais; 2010b. Portuguese.
Accessed 25 August 2013

Seixas et al.; JSRR, 11(3): 1-17, 2016; Article no.JSRR.26194

58.

59.

60.

61.

62.

63.

64.

65.

66.

Available:http://www.caraguatatuba.sp.gov
br/

Séo Paulo (Estado). Companhia Ambiental
do Estado de Sado Paulo. Qualificagédo
Semanal das Praias; 2011. Portuguese.
Accessed 25 August 2013
Available:http://www.cetesb.sp.gov.br/quali
dade-da-praia

Koren HS, Butler CD. The interconnection
between the built environment ecology and
health. In environmental security and
environmental management: The Role of
Risk Assessment Eds B Morel, | Linkov
(Springer, New York). 2009;111-125.
Marengo JA. Mudancas climéticas globais
e seus efeitos sobre a biodiversidade:
Caracterizacdo do clima atual e definicdo
das alteracdes climaticas para o territorio
brasileiro ao longo do século XXI. Série
Bio. Brasilia: MMA; 2006. Portuguese.
Patel V, Araya R, Lima M, Ludermir A,
Todd C, Centre S, Porvorim A. Women,
poverty and common mental disorders in
four restructuring societies. Social Science
& Medicine. 1999;49:1461-1471.

Shields M, Price S. Exploring the economic
and social determinants of psychological
and psychosocial health. Discussion Paper
396, Institute for the Study of Labour,
Bonn; 2001.

Brasil, Ministério Brasileiro da Saude,
Departamento de Informéatica do SUS -
DATASUS. “Epidemiolédgicas e
Morbidade”; 2011. Portuguese.

Accessed 25 August 2013
Available:http://www?2.datasus.gov.br/DAT
ASUS/index.php?area=0203

Aliane PP, Lourenco LM, Ronzani TM.
Comparative study of social skills among
alcohol. Psicologia em estudo. 2006;11
(1):83-88.

Mari JJ, Leitdo RJ. A Epidemiologia da
Esquizofrenia. Revista Brasileira de
Psiquiatria. 2000;22(Supl 1):15-17.
Portuguese.

DOI: 10.1590/S1516-44462000000500006
Blarikom JV. A Person-centered approach
to schizophrenia. Person-Centered &
Experiential Psychotherapies. 2006;5(3):
155-173.

© 2016 Seixas et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/15266

17



