Beira-mar:
ponto critico entre a saude dos

oceanos e dos humanos

Ricardo R. Santos
Instituto de Saude Ambiental
Laboratorio de Comportamentos de Saude Ambiental
Faculdade de Medicina da Universidade de Lisboa
ricardoreis@medicina.ulisboa.pt

‘ "“ e~ ——

e T N

-,;"' ‘” ‘i
—— ‘_

Fundagiouge ‘ UNIVERSIDADE P
O ISAMB FCT =% | Lssoa | s e

Insfifuto de Satde Ambiental




€ ISAMB

Instituto de Sadide Ambiental

Fundagao
para a Ciéncia
e a Tecnologia

Unidade de 1&D financiada



memmnpros

mu\tidiseip\inarv

feam

96 PhD
(62%) Epidemiology
Nutrition Biology
Nursing
1 54 Genetics Pharmacy
members Toxicology. Biochemis.tr.y
Sociology Medicine
37 Ethics Veterinary
non-PhD
(24%)

21 PhD
students

(14%)



Investigacao

Genetic Environmental Behavioral
determinants determinants determinants

Environment, family health & society

Supportive environments

Environment & non-communicable diseases

Environment & infectious diseases

Research groups

Ecogenetics & human health

Environmental Health Behaviour

Health Wellbeing
condition Quality of life




Philippe Grandjean

Environmental Medicine
Research Unit at the
University of Southern
Denmark & Environmental
Health at the Harvard T.H.
Chan School of Public
Health, USA

onsultores externos

Lora Fleming

European Centre for
Environment and Human
Health & Oceans,
Epidemiology and Human
Health at the University
of Exeter Medical School,
United Kingdom

Marco Martuzzi

Environment and Health
Impact Assessment, WHO
(World Health Organiza-
tion) European Centre for
Environment and Health,
Germany



doutorandos

2019 2020

EnviHealth&Co

Environmental Health Doctoral Program

PROGRAMAS DE
DOUTORAMENTO
FCT

a0 MENTRO ACADEMICO

DE MEDICINA DE LISBOA

f m H FACULDADE DE MOTRICIDADE HUMANA



Saude Ambiental




saude ampienta

Environmental Health: An overview on the Evolution of the Concept and its
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Introduction

During the last decades, especially from the 197 0s onwards, a relevant amount of evidence about the impact of environmental
factors on human health has been produced. The main concern with regard to the interplay between environment and human
health has been the exposure to chemical, biological and physical factors in soil, water and air. Less frequently, environmental
health (EH) professionals, researchers and relevant stakeholders in this area have also considered factors from the psychosocial
environment as determinants of the health status. More recently, research has broadened the focus to embrace the digital world
as an additional environmental ‘layer’, with implications for both the human health and the sustainability of natural resources.
The concept of digital pollution is aptly summarized in the following excerpt of Judy Estrin and Sam Gill, published in Wash-
ington Monthly “digital pollution is more complicated than industrial pollution. Industrial pollution is the by-product of
a value-producing process, not the product itself. On the internet, value and harm are often one and the same. It is the conve-
nience of instantaneous communication that forces us to constantly check our phones out of worry that we might miss
a message or notification. It is the way the internet allows more expression that amplifies hate speech, harassment, and misin-
formation than at any point in human history. And it is the helpful personalization of services that demands the constant col-
lecting and digesting of p ion. The complex task of identifying where we might sacrifice some individual value
to prevent collective harm will be crucial to curbing digital pollution. Science and data inform our decisions, but our collective
priorities should ultimately determine what we do and how we do it.” This new vista is linked to environmental health because
of the impacts on health arising from human-digital interactions, in terms of both physical (e.g., weight gain, sleep disorders)
and psychological health (eg., addictive behavior, depression, hikikomori syndrome). On the other hand, and with regards to
the impact of human behavior on the environment, it is also relevant to address digital pollution in terms of the ecological
footprint associated with the use of digital (namely, internet-based) systems. Indeed, the continuous increase of massive digital
consumption has serious implications in terms of increased demand for energy, deployment of natural resources, toxic waste
production, air pollution and global heating production. In 2015, Andrae and Edler (see the Further Reading section) esti-
mated that digital-based communication technologies may contribute up to 23% of the globally released greenhouse gas emis-
sions by 2030.

Several efforts from different academic and non-academicinstitutions, including governmental organizations, have been made
in order to define and operationalize the object of study and the area(s) of intervention of EH. These endeavors have theirroots in
the contemporaneous projection of the ‘biopsychosocial paradigm of health’, first proposed by Engels in 1977, but also in the
increasing prominence of health promotion (e.g., the Ottawa Charter for Health Promotion as a key milestone, in 1986) and
health protection as strategic pillars for the fight against disease and for providing longevity with quality of life and adequate
functionality.

Against this background, a parallel between the evolution of the concepts of health and environments (applied to health)
can also be traced. Health departed from a strong biomedical perspective, mostly centered on toxic agents and physiological
parameters, to move towards a biopsychosocial perspective (mainly throughout the second half of the 20th century), which
also considers social and psychological (cognitive, emotional, behavioral) pathogenic agents and parameters. This paradigm
shift is associated with human longevity gains and a dramatic modification of diseases profiles, from acute to chronic diseases,
and main causes of death, from infectious diseases to behavioral-related diseases (e.g. cancer, diabetes, or obesity), most
especially in the second half of the 20th century. Adding complexity to health as a constuct implied the above stated
expansion of the list of environments that are currently recognized as potentially affecting health, thus complementing the
most traditional environmental toxic-related factors with psychosocial and, more recently, digital (mainly, internet-based)
factors.

Global changes, such as world population growth or the shortening of distances with the globalization of cultures and of
consumption behaviors, together with the conciliation of efforts to meet standard levels of quality of life across the planet and
the increase in human longevity, all these achievements of the humankind implied significant costs for natural resources. Therefore,
although the main focus of EH has been placed on how to reduce exposure to environmental hazards and associated risks to human
health, it is now more and more consensual that sustainable human health, as well as long-term individuals’ and communities’
wellbeing, is totally dependent on sustainable and healthy natural ecosystems. Within this scope, the Rockefeller Foundation-
Lancet Commission on Planetary Health highlighted in 2014 the need to enlarge the meaning of EH as to a more comprehensive
and bidirectional interpretation of the terms, ‘environment’ and ‘health’. Accordingly, the public health and epidemiology perspec-
tives, mainly ensured by the identification of environmental hazards to human health and pathways to avoid/reduce
environmental-induced disease, should be complemented by guaranteeing that human health and survival do not imply an exhaus-
tion of natural supporting systems.

466 Encyclopedia of Environmental Health, 2nd edition, Volume 2 hitps://dol.org/10.101/B978-0-12-409548-9.11815-9
Encyclopedia of Environmental Health, Second Edition, 2019, 466-474

Santos et al., 2019
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Saude dos Humanos
Efeito (ganhos/perdas em saude) Disciplinas do pensamento / investigacdo
Doencgas cardiovasculares Doencas oncoldgicas Individual d——l Estudos clinicos / Epigenética /
Doengas metabdlicas Doengas mentais Biomonitorizacdo / Psicologia
Doencas respiratérias Acidentes de
=) Diarreia ] ) transito Local / Comunitdrio Saude publica/ Epidemiologia / Psicologia /
Doencas infecciosas Global (e.g., alteragdes A=) | Sociologia / Bioética / Saide / Avaliagio de
climaticas, biodiversidade) impacto/ Teoria da complexidade
A Percecdo publica de salide ambiental
L
Medidas de adaptacio .- Vulnerabilidade / Percegdo de riscos
= - Severidade
Medidas de mitigagio v. Prés & Contras de comportamentos/agdes preventivas/interventivas

Salde dos Ambientes (Planetary Health)

Ambientes fisicos/quimicos/bioldgicos

* Saneamento
* Contaminantes da dgua/solo

* Poluigdo do ar (exterior/interior)

* Seguranga alimentar

Ambientes psicossociais

¢ Contexto laboral

. . . o + Contextos institucionais (e.g., lares, hospitais)
* Familia / Capital social / Redes sociais « Contextos econémicos /definidos por politicas

Ambientes construidos

* Ambientes digitais
* Contextos urbanos

* Habitagdo

* Estradas

Comportamentos de
salide ambiental

Medidas preventivas

Santos, O., Virgolino, A., Santos, R.R., Costa, J., Rodrigues, A., Vaz-Carneiro, A.. 2019. Environmental Health: An overview on the
Evolution of the Concept and its Definitions. In: Nriagu, J. (Ed.), Encyclopedia of Environmental Health. Elsevier, vol. 2, pp. 466¢474.
https://dx.doi.org/10.1016/B978-0-12-409548-9.11815-9 ; ISBN: 9780444639516
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omportamentos de saude ambpienta

A Criar e sistematizar evidéncia acerca da prevaléncia, dos
determinantes e dos efeitos dos comportamentos/ habitos
relacionados com a saude e o ambiente

A ldentificar determinantes de transicido comportamental
(comportamentos patogénicos e salutogénicos)

A Desenvolver e avaliar o impacto dos contextos ambientais
nos comportamentos relacionados com a saude
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nicotina nas aguas

> 750 mil toneladas de filtros de cigarros sao
deixados nas areias das praidsgvotny &
Slaughtey 2014)




nicotina nas aguas do

Etilfenol Metais pesados Compostos Nicotina
(e.g. Hg e Pb) aromaticos
policiclicos

Moriwaki et al., 2015
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% Topsmelt Survival
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Introduced pathogens enter
the aquatic environment in many
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Runoff from coastal
resorts, parks, and
parking lots

Sewage outfalls, storm water

overflows and runoff from 1
suburbs and cities o

Beaches: swimmers

Mah < and bathers

_——

Domestic
animals: e.g.
cats and dogs

4‘{, {eakipll ke Ships: ballast water
: ‘\ / discharge and sewage Resuspension

disposal

.':2.. %)

Indigenous
pathogens are
part of the natural
aquatic microbial
community

Y.

Stewart et al., 2011



7 A
w0
@ amay
5
2 *e Pathogens -
i) . AP -===®  HUMAN
o HEALTH
- .. HABToxins _.--¥
Bacteria e JPtae A
*s._.-"  Wellbeing ':
<*.._ (GES) L
‘---.‘ Protein
Phytoplankton .. Pathogens
Waste water ~‘~, Pollutants
*s.. HAB toxins
Zooplankton el

i
\-.l
‘Q
L]
1

L]

' N Temperature ’
Nutrient supply/  pojjutants
Eutrophication Acidification

Fishing & \\

Aquaculture Log (Size)

>

Allen, 2011



IMpactos

P B e - Ty BT
AN
357

% Impactos negativos n

salude humana




Impactos

Umaseleccaalas POSITIVE IMPACT —@»
NEGATIVE IMPACT —(-)»

interconexdes entre a saude

humana e asctividades BENEFT T
FISHERIES

dentro e em torno dos mares e OOEAN 8 COASTAL e HARM TO

oceanos HUMANS

{ & DROWNING
“"“ ., ANTHROPOGENIC

~®"" CHEMICALS
WWER o)

v

POLLUTANT REOUlRED \
DISPERSAL
NUTRITION
CONSUMING

\K CONTAMINATED
N /e/ e

oL
RS sauis « &
ke.EXPDSURE
LONGER, INCREASED ' hemrrtt

AND FOOD
SECURITY =

INCREASED
PHYSICAL

2l
TR \

REDUCED
URBAN HEAT

e HEALTHIER MORTALITY BLoOMS
\ LIVES wonslnm — ENERGY
PRODUCTION
STINGS AND \4_ ’“@ THERMAL
COASTAL ""'s‘”""“ 1 COMFORT

COMMUNITIES MORE UV
EXPOSURE

EARLY

OCEAN 2 OVAN =
ACIDIFICATION ENERGY

DESTRUCTION
OF SPECIES &
HABITATS ‘Q

DISEASE

EMISSIONS
é TREATMENT DecA THAN OTHER ©_F7
PORT
RESEARCH /O—/
MARINE
DESALINATED  NANOMATERIALS '\é L], / /
WATER AND PLASTICS 7/

SOCIAL
INEQUALITIES

A POSITIVE IMPACT
ON A HARM DENOTES
A MITIGATING FORCE

A NEGATIVE IMPACT ON A BENEFIT SCIENTIFIC

REPRESENTS A LIMITING FORCE DISCOVERY VERSION 1.0 — FEBRUARY 2019

WARNING RENEWABLE

DESIGNED BY
WILL STAHL-TIMMINS

Fleming et al., 2019



Impactos

Saude e benrestar fisico =" | o S B e

— _ -~

Saude e benestar psicolégico _ .



mpactos

Health & Place 15 (2009) 880-887

¥

ELSEVIER

Contents lists available at ScienceDirect

Health & Place

journal homepage: www.elsevier.com/locate/healthplace

HEALTH
& PLACE

A relationship between environmental degradation and mental health in

rural Western Australia

Peter C Speldewinde *>*, Angus Cook®, Peter Davies?, Philip Weinstein ><

2 Centre of Excellence in Natural Resource Management, University of Western Australia, PO Box 5771, Albany, Western Australia 6332, Australia

b School of Population Health, University of Western Australia, Perth, Western Australia

© School of Population Health, University of Queensland, Herston, Queensland

ARTICLE INFO ABSTRACT

Article history:

Received 17 October 2008
Received in revised form
21 January 2009

Accepted 22 February 2009

Keywords:

salinity

Depression

Ecosystem health
Environmental degradation
Bayesian statistics

Australia is currently experiencing a process of escalating ecosystem degradation. This landscape
degradation is associated with many outcomes that may directly or indirectly impact on human health.
This study used a Bayesian spatial method to examine the effects of environmental degradation
(measured as dryland salinity) on the mental health of the resident rural population. An association was
detected between dryland salinity and depression, indicating that environmental processes may be
driving the degree of psychological ill-health in these populations.

© 2009 Published by Elsevier Ltd.

Introduction

There have been very few studies examining the psychological
effects of environmental degradation. The limited research has
consistently found a positive correlation between environmental
degradation and psychological distress (Sartore et al., 2008;
Van Haaften and Van de Vijver, 1996a, b, 1999, 2003; Van Haaften
et al., 2004). Furthermore, there is a strong association between
many forms of psychological distress and the onset of depressive
illness (Wheatley, 1994). Mental health problems associated with
environmental degradation are not without precedent. Studies in
Africa, Karakalpakstan and China found that such environmental
processes were associated with higher levels of psychological
distress (Crighton et al., 2003; Van Haaften and Van de Vijver,
19964, b, 1999, 2003; Van Haaften et al., 2004).

Health effects of environmental change have been conceptua-
lized along a continuum from sudden, immediate, traumatic
physical and emotional impacts (such as the 2004 Indonesian
earthquake and subsequent tsunami) to less acute processes
(such as drought), which may be associated with gradual physical
and psychological exhaustion (Cook et al., 2008; Were, 1989).
Van Haaften and Van de Vijver (1999) noted that the rate of

* Corresponding author at: Centre of Excellence in Natural Resource Manage-
ment, University of Western Australia, PO Box 5771, Albany, Western Australia
6332, Australia. Tel.: +6189842 0845; fax: +618 9842 8499.

E-mail address: speldp@cyllene.uwa.edu.au (P.C. Speldewinde).

1353-8292/$ - see front matter © 2009 Published by Elsevier Ltd.
doi:10.1016/j.healthplace.2009.02.011

degradat

distress.
This

salinity

Australia is currently experiencing a process of escalating ecosystem degradation. This landscape
degradation is associated with many outcomes that may directly or indirectly impact on human health.
to examine the effects of environmental degradation
(measured as dryland salinity) on the mental health of the resident rural population. An association was
detected between drvland salinitv and depression, indicating that environmental processes mav be
g driving the degree of psychological ill-health in these populatio
P e

forms: primary and secondary.  Primary  salinity 1s resu
of soils that are inherently saline as the result of a natural
(non-anthropogenic) process. Secondary salinity is caused by
agricultural activity, where the native vegetation is cleared and
replaced with shallow-rooted crops and pastures. This shallow-
rooted vegetation uses less groundwater, causing the water table
to rise, bringing dissolved salts to the surface to contaminate land
and surface water. Salinity often manifests itself as a visible
salt scald, but may also be indicated by dead or dying trees,
water-logging or the growth of more salt-tolerant species.
Degradation in an affected ecosystem usually manifests as
decreased biodiversity, reduced primary production and lowered
resilience (Rapport, 1999). Jardine et al. (2007) suggested that
there were three broad categories of human health, which could

This study used a Bayesian spatial metho

Speldewinde et al., 2009
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Principle #1 Earth
has one big ocean
with many

Principle #7 The
ocean is largely
unexplored.

Principle #6 The
ocean and
humans are
inextricably

interconnected.

Principle #5 The
ocean supports a
great diversity of
life and
ecosystems.

features.

Principle #2 The
ocean and life in
the ocean shape
the features of
the Earth.

Principle #3 The
ocean is a major
influence on
weather and
climate.

Principle #4 The
ocean made earth
habitable.

French et al., 2015
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Fig. 1 Municipal waste generated for the period 1995-2016 (values are expressed in kilograms per capita). Source: OECD. Stat Last upda-
ted—March 2018. URL: https:/stats.oecd.org/index.aspx?DataSetCode=MUNW (Accessed 04 March 2019). Note: This dataset shows data provided
by Member countries” authorities through the questionnaire on the state of the environment (OECD/Eurostat). They were updated or revised on the
basis of data from other national and international sources available to the OECD Secretariat, and on the basis of comments received from national
Delegates. Selected updates were also done in the context of the OECD Environmental Performance Reviews. Data are harmonized through the work
of the OECD Working Party on Environmental Information (WPEI) and benefit from continued data quality efforts in OECD member countries, the
OECD itself and other international organizations.

Costa et al., 2019



Population health & environmental outcomes

1 |

Behaviors of the people in the population
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Local level
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neighborhood, local
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products & services

Physical structures

Social structures:
* laws and policies
» enforcement

Cultural & media
messages

Distal level
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nation, continent,
world)
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Cultural & media
messages

Individuals Social Population or
networks community
Cognitions:
» knowledge Size and Social norms
* beliefs connectedness Culture
- self-efficacy of personal Social cohesion
twork

Affect ge VYOIF . Collective efficacy
Skills ocial suppo : .

L and modeling by: | | Social capital
Intentions * peers disparities
Biological * mentors Racism

predispositions Opinion leaders
Demographics
Attributes of people
Smallest Largest

Level of aggregation

Attributes of place

Smallest

Largest

Level of aggregation

Maibach et al., 2008




gesarlios

A Alteracdes climaticas e comunidades costeiras (Schmidt et al., 2013
Schmidt et al., 2014)

A Desenvolvimento de estratégias de adaptacdo que envolvem as
percepcoes e as expectativas dos habitantes das zonas costeiras
em risco de erosao

A Comunidades costeiras tém o conhecimento e querem também
estar envolvidos porgue reconhecem aquele lugar como seu

A Forte apelo a um localismo pré-activo por parte do poder local

A Desenvolvimento de estratégias comunicacionais, tendo em conta
a configuracao altamente segmentada e complexa das populacoes
costeiras
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Figure 1: Proportion of the U.S. adult population in the Six Americas
Proportion represented by area

Alarmed Concerned Cautious Disengaged Doubtful Dismissive
18% 33% 19% 12% 11% 7%

<€ >

Highest Belief in Global Warming Lowest Belief in Global Warming

Most Concerned Least Concerned

Most Motivated Least Motivated

n=2,129

Roser-Renouf et al., 2009



alteracoes climaticas 20

A Estudar e segmentar a populacdo Portuguesa no que diz respeito a
forma como percepcionam as alteracoes climaticas

A Propor uma estratégia de intervencao dirigida que promova a
valorizacao ecologica e comportamentos salutogénicos

. s Mudanca
Adaptacao MllgEIgED comportamental
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