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Abstract

The emerging risks and impacts of climate change and extreme weather are an increasingly
important threat to human health. This poses many challenges and opportunities for individuals
and wider society on how to adapt. In response to the presently limited understanding of what
shapes human adaptation to extreme temperatures, this thesis critically reviews current
literature on vulnerability, resilience and adaptation. It does so, by drawing upon and bringing
together the health, environmental science, climate science and sociology literatures to develop a
framework for understanding the role of assets in shaping vulnerability, resilience and
adaptation, as well as the interactions between these concepts. This thesis contributes to these
emerging bodies of research by offering an interdisciplinary exploration and analysis of the
factors shaping both general (i.e. daily life circumstances) and specified (i.e. extremely hot and
cold temperatures) vulnerability (Brooks, 2003) and resilience (Folke et al.,, 2010; Miller et al.,

2010), as well as adaptation to extreme temperatures.

To address this, empirical data was collected at the individual level using a multimethodological
approach. Structured and semi-structured interviews were used to quantitatively and
qualitatively implement general and specified measures of vulnerability and resilience. An asset-
based approach is used to assess vulnerability and the ‘Sense of Coherence’ scale is used to explore
resilience. The findings derive from an inter-seasonal study (heat in summer, cold in winter) with

a diversity of older people living independently in the city of Lisbon (Portugal).

The results indicate that: (1) both general asset portfolio and general vulnerability are threatened
by extreme temperatures, which erode specified assets and increase specified vulnerability (older
people manifested slightly higher vulnerability to heat than cold); (2) resilience to extreme
temperatures was found to be lower than general resilience, with resilience to cold being lower
than resilience to heat; (3) adaptation to both heat and cold events is occurring to different
degrees, with inequalities, lack of agency and powerlessness constraining and limiting adaptation.
Overall, assets were found to be a key determinant of vulnerability, resilience and adaptation.
Vulnerability was found not to be a key determinant of resilience, and both vulnerability and
resilience were found to be key determinants of adaptation. These findings raise important policy
and practice implications, emphasizing opportunities for reducing the health impacts of

temperature extremes amongst older people.



Resumo

Introducao

A forma como respondemos as alteracdes climaticas e aos fendmenos de temperaturas extremas,
a escala global, nacional e local é de crucial importancia. Grande parte da investigacdo realizada
na area da sadde respeitante a este tépico tem-se restringido ao estudo da mortalidade e
morbilidade humana associada a ocorréncia de temperaturas extremas. No entanto, comeca a
existir um interesse crescente em perceber as razoes pelas quais estes impactos afetam certos
individuos mais do que outros. Esta investigacdo nasceu da constatacao dos efeitos nefastos das
temperaturas extremas para a saide humana em Portugal, e em especial para a populacdo idosa
do pafs. Este resumo apresenta conceitos, métodos, resultados e conclusdes de uma investigacdo
realizada em Portugal sobre os fatores de vulnerabilidade, resiliéncia e adaptacdo as
temperaturas extremas e examina oportunidades para a prevencao e reducdo dos efeitos nefastos

das temperaturas extremas para a sauide humana.
O desafio das temperaturas extremas para a saide humana

De acordo com o Painel Intergovernamental para as Alteragdes Climaticas (IPCC, sigla em inglés),
as alteragdOes climaticas estdo ja a ocorrer e apresentam riscos para os sistemas humanos e
naturais. A frequéncia, intensidade e duragdo destes eventos estd também a aumentar a nivel
mundial com diferentes regides do globo a serem afetadas de forma diferente. Estima-se que a
probabilidade de eventos extremos aumentara em cerca de 25% no caso de calor extremo e de
5% no caso de frio extremo, com a regido do Mediterraneo especialmente vulneravel a estas

mudangas.
As alteragdes climaticas, eventos extremos e temperaturas extremas

Nos ultimos anos, os impactos do clima e da temperatura na saide humana e no bem-estar tém
recebido crescente aten¢do. O Quinto Relatério de Avaliacdo (AR5, sigla em inglés) do IPCC e a
Organiza¢do Mundial da Saude (OMS) reafirmaram que o clima e a variabilidade climatica afetam
negativamente a saide humana. As temperaturas extremas (calor e frio) sdo exemplos de
alteracdes climaticas que tém impactos diretos sobre a saide humana, tanto em termos de
mortalidade como de morbilidade, assim como outros efeitos fisicos e mentais que afetam o bem-

estar geral.



Apesar do seu clima temperado, Portugal tem vindo a ser afetado nos ultimos anos por ondas de
calor e vagas de frio com elevados impactos para a saide da populacdo. No entanto, apesar dos
impactos de ambos os extremos de temperaturas verifica-se que as ondas de calor tem vindo a ser

mais documentadas e investigadas do que as vagas de frio.
Justificacdo e contribuicio desta investigacao

Alguns autores argumentam que uma visdo global da complexidade das intera¢des entre a
ocorréncia de temperaturas extremas e os seus efeitos na saude é fundamental para compreender
os conceitos de vulnerabilidade, resiliéncia e adaptagdo as alteragdes climaticas e temperaturas
extremas para proteger os individuos mais vulneraveis (por exemplo, os mais idosos), mas
somente uma abordagem interdisciplinar ira permitir explorar e compreender os varios fatores
(fisicos, psicolégicos, sociais, e ambientais) que contribuem para os seus efeitos na saide humana.
Como tal, entende-se que o papel da sociedade e comunidade nio estio ainda suficientemente
estudados e que as envolventes ambientais e sociais devem ser melhor investigadas. Neste
sentido, esta investigacdo vem colmatar esta falha e dedica-se a estudar os fatores que influenciam
a vulnerabilidade humana, resiliéncia e adaptacdo as temperaturas extremas usando uma
abordagem holistica e interdisciplinar (sadde publica, ciéncias do ambiente, sociologia do

ambiente, psicologia, entre outras).

Apesar do vasto conhecimento sobre os impactos das temperaturas extremas na saide humana,
pouco ainda se sabe sobre os fatores que influenciam a vulnerabilidade dos individuos. A
resiliéncia humana é também considerada crucial para compreender como os individuos sao
capazes de responder quando confrontados com temperaturas extremas, assim como a adaptagao
a estes eventos. A motivacdo inicial para esta investiga¢do surgiu da vontade de entender: ‘Porque
alguns individuos enfrentam temperaturas extremas e mantém os seus niveis de saide e outros
ndo?’. Assim sendo, este estudo explora os fatores e caracteristicas que tornam os individuos
vulneraveis e resilientes ao calor e frio extremos e os seus impactos sobre a adaptacdo aos
mesmos. Os objetivos desta investigacdo incluem, compreender os fatores que influenciam a
vulnerabilidade, resiliéncia e adaptagao, assim como ajudar na formulacdo politicas e a¢des para
reduzir a vulnerabilidade, aumentar a resiliéncia e melhorar a adaptacdo as temperaturas

extremas.
Métodos

Esta investigacdo usa uma abordagem multimetodolégica integrando métodos provenientes das
ciéncias naturais e humanas para uma melhor compreensido dos fatores que influenciam a

vulnerabilidade, resiliéncia e adaptacdo a temperaturas extremas. Trata-se de um projeto de



investigacdo exploratdria que combina uma perspetiva holistica, ecoldgica e social para explorar
as relacdes entre os trés conceitos (vulnerabilidade, resiliéncia e adaptacdo). A investigacao
decorreu em trés fases distintas onde se usaram entrevistas estruturadas e semiestruturadas com
adultos com 65 ou mais anos de idade a viverem de forma independente na cidade de Lisboa,
Portugal. Procedeu-se a recolha de informagao sobre os participantes que incluiu: Fase 1 -
informacdo sociodemografica, saide e qualidade de vida, habitacao, capital social, ambiente; Fases
2 e 3 - experiéncias, comportamentos quotidianos e as respostas ao calor/frio extremos,
obstaculos a adaptacao, percecdes de vulnerabilidade ao calor/frio extremos, conhecimento dos
grupos afetados, percecdo de riscos, perturbacdes didrias durante o calor/frio extremos, capital

social, caracteristicas das habitagdes durante o calor/frio extremos.

A andlise dos dados foi realizada em duas etapas. Durante a primeira etapa da analise, os dados
descritivos foram analisados para todas as variaveis incluidas nos protocolos de entrevista, e a
segunda etapa consistiu na elaboragio de dois indices: o Indice de Vulnerabilidade Geral (IVG) e
o Indice de Resiliéncia Geral (IRG) e na elaboracio de matrizes de vulnerabilidade e resiliéncia ao

calor e frio extremos.

Resultados

1) Vulnerabilidade humana a temperaturas extremas:

Niveis de vulnerabilidade geral moderados;

Niveis de vulnerabilidade ao frio superiores aos niveis de vulnerabilidade ao calor;

Reduzida percecdo de vulnerabilidade as temperaturas extremas;

Baixos rendimentos, baixa qualidade das habitacdes, falta de equipamentos para refrigeracdo ou
aquecimento, e falta de oportunidades para tirar proveito de acdes locais;

Problemas de saude, niveis de alfabetizacio baixos, capital social dependente de lagos familiares;
Ser parte de um determinado grupo (idosos) ndo é um fator determinante para a vulnerabilidade
ao calor e frio extremos;

O calor e frio extremos aumentam a vulnerabilidade geral dos individuos, pois aumentam a
pressdo sobre a disponibilidade e diversidade de recursos (humanos, financeiros, fisicos, de base

local e sociais) a disposi¢do dos individuos para responder a estes fendmenos extremos.

2) Resiliéncia humana e suas dimensoes:

Resiliéncia ao calor e frio extremos inferiores a resiliéncia geral;
Resiliéncia ao calor estd relacionada com a previsibilidade do calor, a percecdo de recursos
disponiveis prontos a serem utilizados para responder ao calor extremo investindo em ac¢des

disponiveis;



Resiliéncia ao frio estd associada a apatia e ansiedade relativas ao frio;

Os idosos acharam dificil estar motivado para lidar com o frio, principalmente devido a falta de
recursos disponiveis, nomeadamente financeiros (falta de refrigeracdo e aquecimento a pregos
acessiveis), fisicos (falta de isolamento térmico das habitacdes) e recursos sociais (falta de

relacdes e contatos sociais).

Adaptacido ao calor e frio extremos:

Os idosos revelaram diversidade nas estratégias de adaptacao implementadas para responder ao
calor e ao frio;

Foram também encontradas restricoes e limites a adaptacdo, bem como oportunidades para
melhorar a adaptacido dos idosos ao calor e ao frio;

Adaptar-se a ambos os eventos de calor e frio extremos foi considerado um desafio por parte dos
idosos;

Adaptacdo ao frio extremo foi considerada mais dificil que a adaptacdo ao calor extremo,
principalmente devido ao estado de satide dos individuos (por exemplo, doenga crénica), ou a sua
percecdo de incapacidade de se adaptar de forma eficaz através das opcbes que lhes estdo
disponiveis (acesso a recursos humanos, financeiros, fisicos, de base local e sociais);

Os idosos sentiram que ndo poderiam fazer mais do que aquilo ja faziam para lidar com o calor e
frio extremos - embora nio fosse suficiente para manté-los frescos ou quentes, respetivamente -
uma vez que existem limites a adaptacao;

A maioria das adaptacdes implementadas pelos participantes foram consideradas nao-
tecnoldgicas e ndo envolveram o uso de equipamentos elétricos (ventoinhas, aquecimentos). O
uso de adaptacdes tecnologicas nao foi generalizada, tanto devido a indisponibilidade de tais

equipamentos, como também devido aos custos associados a sua utilizagao.

Interacdes entre vulnerabilidade, resiliéncia e adaptacio:

Os participantes revelaram diversas combinag¢bes de vulnerabilidade, resiliéncia e adaptacdo;

Os participantes que revelam niveis relativamente mais baixos de vulnerabilidade e niveis mais
elevados de resiliéncia apresentaram melhores formas de responder ao calor e ao frio extremos
(adaptacao);

Os participantes que demonstraram niveis relativamente mais elevados de vulnerabilidade e
niveis mais baixos de resiliéncia eram mais propensos a revelar estratégias e respostas mais

limitadas para responder ao calor e frio extremos;



e Os participantes que revelaram maior vulnerabilidade e resiliéncia tinham esperanca de que
seriam capazes de responder ativamente ao calor e ao frio, apesar de ndo terem todos os recursos
necessarios para isso;

e Os participantes que demonstram relativamente baixa vulnerabilidade e resiliéncia foram
incomuns neste estudo, e eram mais propensos a ansiedade e ao mesmo tempo mostrar apatia
para agir;

o Constatou-se uma relagio entre vulnerabilidade, resiliéncia e adapta¢do com tdpicos como, justica

social, equidade e austeridade.
Discussao e conclusoes

Contribuicdoes para a compreensdo da vulnerabilidade, resiliéncia e adaptacio humanas as

temperaturas extremas

Esta investigacdo:

1) Faz conexdes entre os conceitos de vulnerabilidade, resiliéncia e adaptacio, e os fatores
que os influenciam;

2) Oferece uma perspetiva interdisciplinar, multimetodolégica e abrangente sobre a
vulnerabilidade para a compreensio de como a vulnerabilidade humana ¢ influenciada. A analise
realizada neste estudo demonstra que a vulnerabilidade geral é influenciada principalmente por
recursos financeiros, seguida de recursos fisicos, sociais, humanos e de base local em ordem
decrescente. Os principais fatores que influenciam a vulnerabilidade ao calor e ao frio extremos,
incluem os recursos financeiros e fisicos; e os recursos menos mencionados incluiram os recursos
sociais, humanos e de base local.

3) Implementacdo de uma abordagem para operacionalizar a resiliéncia humana com o
objetivo de compreender como esta é influenciada. A resiliéncia ao calor é mais frequente do que
a resiliéncia ao frio.

4) Esta investigacdo sugere que a adaptacdo a temperaturas extremas é fortemente
influenciada pelo contexto e diversidade dos recursos disponiveis e acessiveis aos individuos.
Adaptagdes baseadas em recursos humanos foram influenciadas, principalmente, pelo nivel de
escolaridade e estado de saude dos individuos, enquanto adaptacdes baseadas em recursos
financeiros foram determinadas pelo rendimento disponivel e os custos da utilizacdo de
equipamentos para refrigeracdo e aquecimento, bem como a situagdo financeira passada e atual.
Por outro lado, este estudo também revelou que as adaptacdes com base em recursos fisicos
traduzidos em melhorias na qualidade da habitacdo e isolamento térmico, influenciou a
capacidade e a habilidade de resposta dos individuos. Adaptac6es baseadas em recursos de base
local foram fortemente influenciados pela disponibilidade e vontade de participar nas atividades

disponibilizadas pelas Juntas de Freguesia, bem como o custo dos transportes e distancia até



infraestruturas publicas (por exemplo, piscinas, jardins, parques). E, adaptacées com base em
recursos sociais foram surpreendentemente baixas, principalmente devido a falta de amigos e
vizinhos proximos, bem como a falta de um sentimento de bairro e de comunidade.

5) A relacdo entre vulnerabilidade e resiliéncia ndo é simples, pois os resultados mostram
que os individuos podem apresentar alta vulnerabilidade e alta resiliéncia, assim como baixa
vulnerabilidade e baixa resiliéncia. A vulnerabilidade mostrou-se determinante na adaptagio, e
os resultados da influéncia da resiliéncia na adaptacdo a temperaturas extremas sugere que a
resiliéncia tem também um papel determinante na adaptacao.

6) Proporciona um quadro concetual e analitico, bem como uma abordagem metodolégica
que pode ser replicada a nivel nacional, regional e local, pelas autoridades locais, ONGs, entre
outras, para melhor compreender as necessidades, restricoes, limites e oportunidades que os
idosos possuem em responder a temperaturas extremas, de forma a reduzir a vulnerabilidade,

aumentar a resiliéncia e melhorar a adaptagido a temperaturas extremas.

- Contribuicdes para reduzir os impactos das temperaturas extremas na saide humana

Os resultados desta investigacdo, conforme discutido acima fornecem uma gama de contribui¢des
para o desenvolvimento e implementacdo de politicas e praticas com vista a reduzir os impactos
das temperaturas extremas na saude humana. Estes podem ser alcancados através do
planeamento, desenvolvimento e implementacdo de politicas e acdes destinadas a: a) reducdo da
vulnerabilidade; b) aumento da resiliéncia e; c) melhoria da adaptacdo. A fim de alcancgar estes
objetivos, o foco central deverd ser em aumentar os recursos (humanos, financeiros, fisicos, de
base local e sociais), tanto ao nivel do acesso e disponibilidade bem como da qualidade e
quantidade de cada tipo de recursos e portfélio de recursos. Uma implicacdo importante é que
estas politicas e agdes podem ser sobrepostas e implementadas simultaneamente, mas necessitam
de ser centradas em aumentar os recursos a disposicdo dos mais idosos para reduzir a sua

vulnerabilidade, aumentar a sua resiliéncia e melhorar a sua adaptacdo a temperaturas extremas.
Recomendacdes

Em suma, e apesar de se viver numa época de austeridade, o governo, 6rgdos e entidades de satide
publica e autoridades de assisténcia social devem trabalhar em conjunto com outras organizacoes
e instituicdes, incluindo organizagdes comunitarias e voluntarias para desenvolver prioridades
viaveis e garantir que um sistema integrado e uma abordagem centrada nas pessoas é posto em
pratica para o beneficio dos cidaddos mais velhos. Estas politicas e agdes devem visar um trabalho
conjunto na andlise de aspetos e caracteristicas da vida das pessoas mais velhas que sao cruciais
para responder a temperaturas extremas, tais como o estado de satude, a capacidade do individuo

para saber o que fazer no caso de temperaturas extremas e ser pro-ativo. O conhecimento dos



fatores de vulnerabilidade e resiliéncia pelas equipas médicas e redes sociais em torno dos
individuos idosos é fundamental neste exercicio. O papel dos recursos sociais (por exemplo, o
capital social) deve ser mais explorado como uma abordagem viavel, eficaz e sem custos para
reduzir a vulnerabilidade e aumentar a resiliéncia para uma melhor adaptacido das pessoas idosas
as temperaturas extremas. As pessoas idosas devem ser vistas como parte de uma série de redes
de: saude, assisténcia social, religiosa, vizinhos, familia, etc. Além disso, as instituicdes acima
devem também trabalhar em conjunto com o setor privado para enfrentar os desafios do aumento
dos custos de energia, falta de qualidade e isolamento das habitacdes, falta de transporte, entre
outros, que os idosos enfrentam nas suas vidas diarias com impactos para a sua saide, bem-estar
e qualidade de vida. Exemplos de recomendacdes especificas decorrentes dos dados empiricos,
com base em exemplos fornecidos pelos participantes nesta investigacdo sobre as oportunidades
para melhorar a sua adaptacdo a temperaturas extremas podem ser traduzidos para o
desenvolvimento de politicas e acdes voltadas para a reducio da vulnerabilidade, aumentando a

resiliéncia e melhorar a adaptacio, sdo apresentadas de seguida:

e Recursos Humanos:

Educagdo, competéncias, conhecimentos: oportunidades decorrentes de educagdo ao longo da vida,
da partilha de conhecimentos e de aprendizagem (por exemplo, Universidade da 3 2 Idade), da
comunicacdo através de diferentes meios de comunicagcdo para uma melhor compreensdo dos

riscos para a saude das temperaturas extremas.

Satde e estado nutricional: oportunidades decorrentes de cuidados de saude e medicamentos
gratuitos para idosos com baixos rendimentos. Desde 2011, com a implementacao de medidas de
austeridade a atribuicdo de cuidados de saude gratuitos a pessoas idosas em Portugal passou a
ser decidida tendo em conta ndo apenas o valor das pensdes, mas também das poupancas,
existéncia de casa propria, bem como os rendimentos de outros membros familia a viverem na
mesma morada que o idoso. Como tal, muitos idosos tém agora de pagar taxas moderadoras o que
de acordo com os participantes neste estudo tem levado muitos idosos a ir com menos frequéncia
ao seu médico de familia. Como consequéncia, em vez de servirem como recursos de promog¢ao da
saude e prevenc¢do de doencas, bem como uma forma de operacionalizar o aconselhamento
personalizado para os idosos sobre os impactos das temperaturas extremas na satde, os cuidados
de satude sdo agora somente usados quando estritamente necessarios, e muitas das vezes quando
o estado de saude dos idosos é ja bastante precario. Oportunidades adicionais podem também
advir de acordos com redes de supermercados para a entrega de alimentos a organizacdes e
instituicdes que trabalhem com idosos o que contribuiria para a redu¢do da vulnerabilidade

financeira dos mesmos.
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Trabalho e profissdo: oportunidades decorrentes de trabalho voluntario (por exemplo, com outros
idosos e intergeracional) na freguesia de residéncia e comunidade em geral; de cultivar os seus
préprios legumes, frutas e ervas em hortas da cidade para consumo préprio, troca ou venda, que

poderia aumentar os recursos humanos, financeiros e sociais dos idosos.

e Recursos financeiros:

Rendimentos e pensdes: oportunidades para o aumento das pensdes mais baixas (259,40

euros/més) e reduzir as medidas de austeridade para os idosos com pensdes baixas.

Despesas: oportunidades para aconselhamento sobre reducdo de despesas de habitacdo (por
exemplo, dgua, gas e eletricidade) e de reducdo dos custos com aquecimento e refrigeracio;
subsidios por parte de empresas fornecedoras de eletricidade para reduzir as faturas de
eletricidade (ou seja, refrigeracdo e aquecimento a pregos acessiveis para os idosos com

rendimentos mais baixos).

e Recursos fisicos:

Qualidade da habitagdo e isolamento térmico: oportunidades de incentivos ou subsidios para
melhorar a qualidade da habitagdo e isolamento térmico, instalar aparelhos de ar condicionado e
aquecimento. As pessoas idosas tém direito a uma habitacdo digna e segura, ndo muito quente ou
muito fria durante condi¢des de calor e frio extremos, respetivamente. Como tal, existe uma

necessidade de aumentar a qualidade das habitagdes.

Proprietdrio ou arrendatdrio: oportunidades para impor responsabilidades e obrigacdes aos
proprietarios para a renovacdo/reparacdo de habitacdes antigas; fazer cumprir as leis e
regulamentos de planeamento urbano para melhorar os padrdes de construgdo (por exemplo,

isolamento térmico).

Equipamentos e bens: oportunidades para aconselhamento por fontes fidedignas acerca de
refrigeracdo e aquecimento da habitacdo, para a aquisicdo e uso generalizado de equipamentos
de refrigeracdo e aquecimento, o que também aumentaria os recursos sociais e humanos dos

idosos.

e Recursos de base local:

Acesso a instalagées ptiblicas (transporte, infraestruturas publicas): oportunidades decorrentes de
transporte gratuito para idosos com baixos rendimentos aumentaria os recursos humanos e

sociais.
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Acesso a espagos verdes: oportunidades para criar e manter jardins limpos e seguros e parques
com sombra, bancos e casas de banho, como uma estratégia de adaptacdo as ondas de calor, e
forma de aumentar a socializacdo de idosos, garantindo também um aumento dos recursos

humanos e sociais.

Qualidade dos servicos e programas publicos: oportunidades decorrentes dos Planos de
Contingéncia para as Ondas de Calor e Vagas de Frio, sistemas de alerta e agdes locais para apoiar
as pessoas idosas, proporcionando atividades na Junta de Freguesia da area de residéncia e na
comunidade em geral, criando melhores redes de seguranca social e prote¢do social, bancos de
alimentos e distribuicdo de excedentes de alimentos com beneficios para o aumento recursos

humanos, financeiros e sociais da populacao idosa.

Acesso a terra para cultivo: oportunidades para incentivar os idosos a cultivar os seus préprios
vegetais, frutas, ervas e aves nos seus jardins e hortas da cidade para consumo préprio, troca ou

venda trara aumentos dos recursos humanos, financeiros, bem como dos recursos sociais.

e Recursos sociais:

Relagdes sociais, redes sociais e de suporte: oportunidades decorrentes do desenvolvimento e
fornecimento de sistemas de apoio ao nivel da vizinhan¢ca e comunidade na freguesia de
residéncia, de receber conselhos de profissionais de satide e assisténcia social e dar conselhos aos
familiares, vizinhos e amigos, com resultados positivos para os recursos humanos das pessoas

idosas.

Participagdo social e atividades: oportunidades decorrentes de atividades comunitarias durante
todo o ano (incluindo os meses mais quentes e meses mais frios) para pessoas idosas e

participacdo intergeracional, também oferecem oportunidades para aumentar os recursos fisicos.
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‘When the winds of change blow,

some people build walls and others build windmills’.

(Chinese proverb)



Chapter 1 - The challenge of extreme temperatures for
human health

1.1 Climate change, extreme events and extreme temperatures

According to the Intergovernmental Panel on Climate Change (IPCC, 2014a), climate change is
occurring and posing risks to both human and natural systems. Furthermore, the Royal Society
(2014) asserts that demographic changes such as an ageing population are likely to increase the
exposure to and impacts of extreme weather (i.e. heatwaves) on older people (aged 65 and over).
As a result, it calls for policies and actions focusing on protecting people and their assets from
extreme events (Royal Society, 2014). It has been estimated that the effect of increases in
temperature means and variability has impacts on the likelihood of extreme temperature events
(Keim, 2008; IPCC, 2014a) by nearly 25% increase in the case of extremely hot days and by 5%
increase in the case of extremly cold days (McMichael et al.,, 2006), with the Mediterranean region

being especially vulnerable to these changes (Giorgi and Lionello, 2008).

The IPCC defines a heatwave or extreme heat event as ‘a period of abnormally hot weather.” (IPCC,
2012: 560), for which the frequency, intensity and duration is increasing globally (Menne and Ebi,
2006; Santos and Miranda 2006; Goodess, 2013; IPCC, 2014a). Regions of the globe are affected
differently by extreme heat, but the Tropic and Mediterranean regions have been the most
affected by increases in the frequency and intensity of these events and more increases are
projected for the near future (Coumou and Robinson, 2013). The vulnerability of the European
Continent to the health impacts from heatwaves is high (WHO, 2004), with examples spanning the
prolonged heat of summer 2003 (Schar et al., 2004; Stott et al., 2004; Trigo et al., 2005; Trigo et
al, 2006), summer 2006 (Rebetez et al, 2009), summer 2007 in Greece (Founda and
Giannakopoulos, 2009) and summer 2010 in Russia (Trenberth and Fasullo, 2012). In addition,
Southern European and Mediterranean coastal regions are projected to be more severely affected
by the health impacts of extreme heat (Fischer and Schar, 2010). Furthermore, the western region
of the Mediterranean has witnessed more pronounced shifts since the middle of the 1970s
(Efthymiadis et al., 2011) with warming temperatures in the Mediterranean region of between
+1.1°C and +6.4°C (Magnan, et al.,, 2009). As such, Fischer and Schar (2010) projected an increase
of heatwave days in this region from around 2 days every summer between 1961-1990 to about

13 days between 2021-2050 and for the period 2071-2100 of 40 days.
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The IPCC (2012; 2014b) does not offer a definition of cold spell or extreme cold events. Despite
this, following the IPCC definition of heatwave or extreme heat event provided above (IPCC, 2012),
in this research cold spell or extreme cold event is defined as a period of abnormally cold weather.
Notwithstanding evidence of the increase of global and regional temperatures (Giannakopoulos
and McCarthy, 2008; IPCC, 2014a) cold spells still occur and constitute a particular issue in the
Northern Hemisphere (Confalonieri et al., 2007; Mori et al,, 2014). Even though cold spells are
usually more frequent in countries in higher latitudes, they also occur in countries in mid-latitudes
with milder winters, were the population is less acclimatised to cold weather (Eurowinter, 1997;
Healy, 2003; Gascoigne et al., 2010). As an example, high and mid-latitude countries experienced
cold spells during the 2003, 2006, 2010 and 2012 winters (Petoukhov and Semenov, 2010; Mazick
etal, 2012; Semenov, 2012) with increased mortality in the older adult population (Mazick et al.,
2012). Observational analysis undertaken by Francis and Vavrus (2012) on the recent heatwaves
and cold spells, found that an increase of frequency and intensity of both extremes (heat and cold)

could be due to Arctic amplification,

‘the observed enhanced warming in high northern latitudes relative to the northern
hemisphere’ (Francis and Vavrus, 2012: 1).

The relationship between the reduction of Arctic sea ice and these extremely cold winters was
found in Europe and other parts of the Northern Hemisphere (e.g. Asia), suggesting that according
to climate projections, additional reductions in Arctic sea ice may be linked to changes in the North
Atlantic circulation patterns, increasing the probability of more frequent extreme cold events in
the future (Liu et al., 2012; Mori et al., 2014). As such, projections of warming temperatures by
the IPCC (2014a) are thought to lead to decreased frequency of extreme cold events with

moderate decrease in both morbidity and mortality related to cold.

1.2 The health impacts of extreme temperatures

In recent years the impacts of climate and temperature on human health and wellbeing have been
receiving increased attention. Both the Fifth Assessment Report (AR5) of the IPCC and the World
Health Organization (WHO) have reaffirmed that weather, climate and climate variability
negatively affect human health (WHO, 2012a; [PCC, 2014a). Significant human vulnerability and
exposure to extreme events has thus resulted in increased impacts on mortality and morbidity, as
well as effects on mental health and well-being (WHO, 2012a; IPCC, 2014a). In Europe alone,
extreme temperatures are responsible for 94% of all deaths due to climatic, hydrologic and

meteorological extremes, despite not being the most frequent events (17%) (WMO, 2014).
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Extreme temperatures (extreme heat and cold) are an example of a changing climate that is
increasing risks to human health (Romero-Lankao et al., 2012) due to thermal stress (e.g. illness,
injury, death) (McMichael et al., 2006). Extreme temperatures have direct impacts on human
health both in terms of mortality and morbidity (WHO, 2004; Confalonieri et al., 2007; CSDH,
2008; Giannakopoulos et al., 2008; Falagas et al., 2009), as well as other physical and mental
effects, affecting overall wellbeing. Furthermore, human health is affected by the exposure (direct
and/or indirect) to climate change as well as through social and economic disturbances occurring
on environmental, social and health system characteristics (Confalonieri et al.,, 2007). Older
people, children, pregnant women, individuals with chronic diseases, individuals with low income
are those most vulnerable to climate change generally and extreme temperatures specifically
(Balbus and Malina, 2009; CCC, 2014). A study conducted in the UK by Hajat and colleagues
(2007) investigating the population groups most at risk from extreme temperatures (both heat
and cold) confirmed that individuals aged 65 years or older are the most at risk from suffering
health effects (morbidity and mortality). Within this age group, health status (chronic disease),
sex (menopause), marital status, living arrangements (nursing homes, care home, independent
living) and social factors are some of the key determinants of risk (Kovats and Ebi, 2006; Belmin

etal, 2007; Bouchama et al,, 2007; Hajat et al., 2007).

1.2.1 Extreme heat impacts on health

Extreme heat is posing increasing threats to human health (Kovats and Ebi, 2006; Menne and Ebi,
2006; Kovats and Hajat, 2008; Hajat et al., 2010; IPCC, 2012; WHO, 2012a). Heatwaves result in
excess of deaths (Calado et al., 2004; Yohe and Ebi 2005; VandenTorren et al.,, 2006) and changes
in the patterns of morbidity, often measured in terms of increased numbers of hospital admissions
especially in the older population (e.g. Nogueira et al., 2009), mainly related to heatstroke, heat
exhaustion, dehydration, cardiovascular diseases, respiratory diseases and cancer (Calado et al.,
2004; Nogueira et al., 2005a; Kjellstrom and McMichael, 2013; DoH, 2014a). Physiologically, when
faced with extreme heat the human body reacts by an increase blood circulation towards the skin
in order to keep to cool, resulting in more strain on the heart which can result in heart failure in
individuals such as older people and those with chronic illness (DoH, 2014a). An array of factors
have been linked to increased risk of illness and death during extreme heat, namely old age,
chronic illness, children, homelessness, people with alcohol and drug problems, among others
(DoH, 2014a). Itis important, however, to acknowledge that for example in the case of the older
population they do not constitute a homogeneous group, and individual and social factors

contribute differentially to their vulnerability (Hajat et al., 2007).
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Despite the impacts of heat being very well documented in the literature, Yardley and colleagues
(2011) argue that an overview of the complexity of the interactions of the effects on health from
extreme temperatures is needed through an interdisciplinary approach to allow the opportunity
to explore and understand the multiple factors (e.g. physical, psychological, social, environmental)
contributing to health outcomes. As such, these authors state that the role of society and
community is still inadequately understood and that individual and social environments should
be further researched as they can be both protective and harmful influences on health (Yardley et
al,, 2011). Additionally, the Royal Society (2014) has urged for more interdisciplinary research
aimed at better understanding how individuals are impacted by extremes in order to protect them
and their assets. This research addresses this issue by exploring the factors that shape human

vulnerability and resilience to extreme heat using an interdisciplinary and holistic approach.

Moreover, many authors have called for more research on the range of behavioural responses to
heat implemented by individuals to understand their effects in reducing the impacts of extreme
heat and support effective climate change interventions (Adger, 2001; Menne et al., 2006;
Vandentorren et al., 2006; Abrahamson et al., 2008; Wolf et al., 2010). Understanding the factors
shaping adaptation to extreme heat is also explored here. Taking into account projections of
warming temperatures, determining strategies and actions for reducing the risks and impacts
from heatwaves should be used as prevention and adaptation measures (Kjellstrom and
McMichael, 2013). This is crucial, as extreme heat impacts on health (i.e. morbidity and mortality)
are preventable and avoidable through actions aiming at reducing the most prominent health
risks (Conlon etal., 2011; DoH, 2014b). As an example, the Heatwave Plan for England 2014 (DoH,
2014b) considers three main heat-health key messages and corresponding actions to reduce
health risks. Such actions focus on the individual level and include staying out of the heat, cooling
oneself and keeping the indoor environment cool, through staying indoor during the hottest hours
of the day, walk in the shade, wear light clothing, drink cool water and eat cold food, have a shower,

close windows during the day if hotter outside, stay in a cool room, among others (DoH, 2014b).

Other authors have also considered other measures which could include warning systems,
improving indoor ventilation, education and information, and the use of air conditioning (O’Neill
et al,, 2009). In addition, Astrom and colleagues (2011) also suggest that research is needed to
address the underlying factors responsible for the effects of heat, such as the effects of housing
and the urban environment in heat associated illnesses and deaths in older adults which according
to them are not having the necessary attention, which this research aims to address. On the other
hand, authors like Wisner and colleagues (2004) consider that health at the individual level is very
much related to the capacity to deal with stresses in daily living and that is an essential measure

of individual resilience when facing disruptions like heat and cold stress. Thus, resilience in the
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face of disruptions and threats is then thought to be dependent on the availability of skills to deal
with that situation by using individual physical and psychological resources and attributes
(Bankoff et al.,, 2004) enabling individuals to adapt. As such, this research will also explore the
factors shaping heat-related vulnerability, resilience and adaptation, and the links between these

concepts.

This research makes contributions to theory, policy and practice. It offers a conceptual and
analytical framework for understanding the role assets play in shaping human vulnerability,
resilience and adaptation, as well as a broad range of opportunities for reducing the human
impacts of extreme temperatures through a focus on increasing assets, for reductions in

vulnerability, increases in resilience and improvements in adaptation to extreme temperatures.

1.2.2 Extreme cold impacts on health

In the past, extreme cold and its impacts on health had generally been lacking equal attention from
the scientific community when compared with those of extreme heat, as cold was not considered
to be an important risk factor for health impacts in terms of both mortality and morbidity (Mercer,
2003). This was due to the fact that heatwaves have become more frequent (Menne and Ebi, 2006;
Santos and Miranda, 2006; Goodess, 2013; IPCC, 2014a) and have thus received more attention
from both governments and scientists, but culturally in many countries extreme cold has been an
important issue (e.g. Healy, 2003; Analitis et al., 2008). As an example, in 2010 the Department of
Health in England started issuing cold weather guidance acknowledging that winter mortality in
England was much higher (45% higher) than in colder countries like Finland (DoH, 2010).
Evidence has also shown that extreme cold mortality is higher than extreme heat mortality, for
example, in the United States of all deaths caused by weather-related events between 2006 and
2010, about 31% were attributed to extreme heat and 63% were attributed to extreme cold
(Berko et al., 2014). Another example is a study from the Netherlands in which, excess mortality
between 1979 and 1997 due to extreme heat was 12.1% and excess mortality due to extreme cold
was 12.8% (Huynen et al., 2001). In Portugal, excess mortality due to extreme heat in the
aftermath of the 2003 heatwave reached 43% with older people being the most affected with
excess mortality of 89% (Calado et al., 2004). Despite this, researchers in Portugal have not yet
established the impacts of cold in excess deaths, making excess winter deaths (EWDs) a generally
ignored health problem (Casimiro et al., 2006; Vasconcelos et al,, 2011). As a result, this study
aims to combine research on human vulnerability, resilience and adaptation to both extreme heat

and extreme cold.

31



Furthermore, European countries with milder winters (e.g. Portugal, Spain, Malta, United
Kingdom and Ireland) are the ones with higher excess mortality compared with countries
experiencing colder winters (e.g. Germany and Finland) (Eurowinter, 1997; Healy, 2003; Falagas
etal.,, 2009; DoH, 2010; Gascoigne et al,, 2010; Fowler et al., 2014), suggesting that individuals are
less capable to adapt and less able to engage in protective behaviours when faced with extreme
cold (Mercer, 2003; Hajat et al,, 2007; DoH, 2011). The phenomenon of higher excess winter
mortality in countries with warmer winters is called the paradox of winter mortality (Healy, 2003)
and brings attention to the importance of other factors besides temperature in the excess of
deaths, such as cultural factors (DoH, 2010). Many factors are thus deemed to be related to an
increase of cold-related diseases and deaths. Population and individual characteristics, housing,
behavioural, inequalities, deprivation, income and health factors are presented as some of the
most important (Healy, 2003; Davie et al,, 2007; DoH, 2011; Hales et al,, 2013). It has also been
found that some regions and countries have specific housing characteristics (i.e. thermal
inefficiency, age of property, tenure) that provide poor protection against the cold, which is

associated with higher winter mortality (Eurowinter, 1997; Keatinge et al., 2000).

Moreover, thermally inefficient housing is considered to increase cold-related risks. In this matter,
the World Health Organization (2007) in a review report on housing, energy and thermal comfort
recommended a minimum indoor temperature of 21°C in living rooms and 18 °C in other rooms.
The most at risk from cold homes include older people aged 65 years or older but not all are
affected in the same way, given the differences in the determinants of risk within this
heterogeneous group (Hajat et al., 2007) and in their coping abilities and strategies (Hassi et al.
2005). According to the Cold Weather Plan for England 2013 extreme cold has a direct impact on
health translated into increased probability of respiratory and cardiovascular diseases, falls and
injuries, as well as hypothermia with older people, those chronically ill, children and homeless as

those more at risk from feeling the impacts of extreme cold (DoH, 2013).

In addition, beside individual factors, other characteristics influence how cold-health risks are
distributed for example, housing and economic factors (e.g. fuel poverty, lack of housing
insulation), as well as behavioural factors (e.g. inability to stay warm) (DoH, 2013). As a result, in
order to reduce the health impacts of extreme cold, actions focusing on improving the wider
determinants of health (e.g. fuel poverty, social isolation), making health improvements (e.g. diet,
well-being, fall and injuries in old age), and reducing premature deaths have been implemented
(DoH, 2013). Furthermore, Fowler and colleagues (2014) call for more research on the personal,
social and environmental factors deemed to contribute to such excess of winter deaths, and argue

that more research is needed in understanding the differences within and between countries.
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Indoor and outdoor temperatures have different effects on health and need to be dealt with in
different ways (Rudge and Gilchrist, 2005; Wilkinson et al., 2007). The relationship between
outdoor temperature conditions and excess winter deaths is broadly accepted (e.g. Rudge and
Gilchrist, 2005) and some authors have even advanced that cold-related mortality can be as or
more strongly related with indoor than with outdoor conditions (e.g. Wilkinson et al., 2007).
Despite this, there is still lack of acknowledgment of the relationship between morbidity and
mortality with cold homes and fuel poverty (Rudge and Gilchrist, 2005). According to the UK’s
Department of Health (2010) it is extremely important to stay warm both in outdoor and indoor
environments, as protective behaviours and the use of adequate clothing are known to reduce the
impacts of cold weather. Notwithstanding, there is a lack of research on how individuals most at
risk like older people protect themselves from very cold weather (Gascoigne et al., 2010). In
addition, Healy (2003) and Fowler et al. (2014) call for more research in countries with milder
winters but high excess winter mortality (EWM) to tackle the lack of awareness by individuals
and public authorities of the risks of cold weather associated with housing quality and insulation,

deprivation and fuel poverty (Healy, 2003).

As seen above, climate change, extreme events and extreme temperatures pose serious risks to
human health that need to be tackled in order to reduce its impacts to human health. Older people
are considered to be particularly vulnerable to extreme temperatures (Semenza et al.,, 1996;
Naughton et al., 2002; Haines et al,, 2006; Kovats and Kristie, 2006; Vandentorren et al., 2006;
Bouchamaetal, 2007; Hajatetal., 2007; Astrom etal.,, 2011; Mazick etal.,2012) but most research
on vulnerability has been mainly done by epidemiologists in the field of health through research
into morbidity and mortality (Astrom et al, 2011). On the other hand, in the climate change
literature, research on vulnerability has predominantly focused on exploring the factors that

contribute for the observed impacts of extreme temperatures (e.g. Kelly and Adger, 2000).

As a result, vulnerability assessments have since in some instances started to measure the
availability of assets and acknowledge access to assets as important factors in understanding
vulnerability (Birkmann et al, 2010). Notwithstanding, few have been interdisciplinary
approaches developed to understand the role of assets in shaping vulnerability (Fussel, 2007a),
despite the use of asset-based approaches in disciplines such as the health sciences, economics
and sociology (Alwang et al., 2001). As such, shortfalls of current approaches and disciplinary
boundaries (Astrom et al, 2011) need to be addressed through comprehensive and
interdisciplinary investigations in order to increase our understanding of what shapes

vulnerability to extreme temperatures, which is what this research aims to achieve.
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In addition, extreme temperatures change the resilience of individuals with impacts to their
capacity to adapt and consequences for their vulnerability (IPCC, 2012). Issues of human
resilience have been brought to light calling for an increase in the resilience of individuals as a
way of reducing the impacts of climate change (IPCC, 2012). A variety of tools and measures to
assess resilience have been developed (Leichenko, 2011; Martin-Breen and Anderies, 2011) in
various disciplinary fields, with the field of human health being particularly interested in the
resilience of individuals (Brown and Westaway, 2011). The salutogenic approach and the ‘Sense
of Coherence scale’ have been used within the public health arena as quantitative measures of
resilience in contexts other than climate change and extreme temperatures (Almedom, 2008;
Glandon et al, 2008; Kimhi et al, 2010). Again, disciplinary boundaries result in different
conceptualizations of resilience with few attempts to provide interdisciplinary insights on how
human resilience is shaped (IPCC, 2014c) which correspond to a great opportunity for improving

current knowledge which this research also embraces.

Furthermore, knowledge on older people’s adaptation to extreme temperatures is also incomplete
regarding the factors shaping adaptation behaviours and strategies (Fuller and Bulkeley, 2013)
which links with shortcomings mentioned above regarding vulnerability and resilience.
Additionally, the concepts of vulnerability, resilience and adaptation have emerged and evolved
from different disciplinary perspectives with a growing number of studies having explored the
theoretical linkages between these concepts (Nelson et al., 2007; Vogel et al., 2007; Miller et al.,
2010; Turner, 2010). Despite this, studies investigating the operational and analytical relationship
between vulnerability, resilience and adaptation are still few. Through this thesis it becomes clear
that there is a need for better understanding how vulnerability, resilience and adaptation are
shaped. It is thus argued here that an opportunity exists for empirical research exploring the role
of assets in shaping vulnerability, resilience and adaptation, as well as the interactions between
these concepts through a novel theoretical and analytical multiconceptual framework rooted in

an interdisciplinary perspective, which this research undertakes.

1.3 Thesis justification and contribution

Research focusing on understanding the concepts of human vulnerability, resilience and
adaptation to climate change and extreme temperatures has seen a growing interest in recent
decades with the aim of reducing its health impacts on individuals, especially regarding the most
vulnerable (e.g. older people). Even though broad knowledge on impacts exists, less is known
about the factors that shape individual vulnerability to extreme temperatures (e.g. Astrom et al.,

2011). Resilience is also deemed important in understanding how individuals are able to act when
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faced with extreme temperatures (e.g. Kjellstrom and McMichael, 2013), and adaptation to such
events will be essential for individuals to reduce impacts and keep healthy (e.g. IPCC, 2014d).
Despite this, research on the factors involved in adaptation, its constraints and limits, as well as
opportunities is scarce (e.g. IPCC, 2014d). As such, exploring human vulnerability, resilience and
adaptation is key in shaping individual responses to extreme temperatures and may help develop
and implement policies and actions to reduce vulnerability, increase resilience and improve

adaptation, which are aims of this research.

The aim of this thesis is thus to offer an interdisciplinary approach and advance knowledge on
what shapes individual vulnerability, resilience and adaptation to extreme temperatures (heat
and cold). This thesis also aims to contribute to improve understanding of human general and
specified (extreme heat and cold) vulnerability and resilience, as well as adaptation to extreme
temperatures, the factors that help shape them and the linkages between these three concepts. It
examines the factors and characteristics that make individuals vulnerable and resilient to both
extreme heat and cold temperatures and the impacts on adaptation by drawing upon and bringing

together different literatures.

1.4 Research themes and research questions

The overall aim of this thesis is to offer an interdisciplinary approach for exploring what shapes
general and specified (i.e. extreme heat and extreme cold) vulnerability and resilience, as well as
adaptation to extreme temperatures and understand the linkages between these concepts. It does
so, by exploring four research themes (vulnerability, resilience, adaptation and the interactions
between the three concepts) expressed through respective research questions, which are detailed

below:

e Research Theme 1 and research questions: Vulnerability

The first research theme relates to general and specified (i.e. heat- and cold-related) vulnerability.
This theme focuses on the factors that shape vulnerability (whole sample and individual
participants) by considering different types of assets (i.e. human, financial, physical, place-based
and social assets). It also considers ways in which human vulnerability can be reduced to mitigate

the health impacts of extreme temperatures.

1. Do different assets affect general, extreme heat and extreme cold vulnerability of older people?

If so, what are their effects and how do they occur?
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1a) How and why do levels of vulnerability differ between older people?
1b) How is vulnerability expressed?
1c) What types of assets are available to older people? How diverse are the assets?

1d) Why and how do assets contribute to and shape vulnerability?

e Research Theme 2 and research questions: Resilience

The second research theme focuses on general and specified (i.e. heat- and cold-related)
resilience. It seeks to develop a framework for understanding what shapes human resilience and

for considering ways to increase the resilience of individuals to extreme temperatures.
2. How are general, extreme heat and extreme cold resilience of older people shaped?

2a) To what extent do cognitive, instrumental or behavioural and motivational
dimensions of resilience contribute to the resilience of older people?

2b) Do levels of resilience differ between older people, and if so who is resilient, and why?

e Research Theme 3 and research questions: Adaptation

The third research theme assesses the adaptation strategies and behaviours implemented by
individuals in responding to extreme temperatures. It also considers constraints and limits as well
as opportunities to increase adaptation to extreme temperatures by exploring older people’s

views on what can be done to improve how they deal with extreme heat and extreme cold.
3. What does adaptation to extreme heat and extreme cold look like in practice?

3a) What strategies do older people use to respond to extreme temperatures, and what
can be done to help older people respond better to them?

3b) How do older people use assets for adaptation to extreme temperatures? What types
of assets are important?

3c) What is the role of vulnerability and resilience in responding to extreme
temperatures?

3d) How do adaptations differ between older people?
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e Research Theme 4 and research questions: Interactions between vulnerability, resilience and

adaptation

The fourth and final research theme offers a framework for exploring the linkages between
vulnerability, resilience and adaptation. It assesses the relationships between these three

concepts and the overall role of assets.

4. How do vulnerability and resilience interplay with adaptation to extreme temperatures and

what is the nature of these relationships?

4a) How and why do levels of combined vulnerability and resilience differ between older
people?
4b) To what extent do lower vulnerability and higher resilience contribute to increasing

adaptation?

1.5 Methodological approach

The research questions above are answered through an interdisciplinary and
multimethodological case study with older people in the city of Lisbon, Portugal. The first research
question is investigated through the exploration of assets, the second through the implementation
of the ‘Sense of Coherence’ approach, the third question is answered by exploring the actions and
responses individuals implement during extreme heat and cold temperatures, while the fourth
question is answered by integrating the findings regarding general and specified (extreme heat

and cold) vulnerability and resilience, as well as adaptation to extreme temperatures.
This thesis’ originality and contribution to knowledge and research lie at three levels:

1) at the theoretical level it rests in the interdisciplinary links regarding the concepts of
vulnerability, resilience and adaptation; it offers a novel perspective in terms of the literature it
draws upon and combines (i.e. health sciences, environmental sciences, sociology and
development);

2) at the methodological level its interdisciplinarity allows the development and
implementation of a novel multimethodological approach for assessing human general and
specified (i.e. extreme heat and extreme cold) vulnerability and resilience; it offers a novel
approach in terms of the methods used to assess vulnerability and resilience through the
development of indices, which in the case of resilience has been attempted for the first time using
the Sense of Coherence scale, and;

3) atthe empirical level it explores human vulnerability, resilience and adaptation in the city

of Lisbon, Portugal, where impacts of extreme temperatures on older people are widespread yet
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there is a lack of research regarding these aspects; it offers novel empirical findings and ability for
comparing and contrasting general, extreme heat and extreme cold vulnerability and resilience
findings, and adaptation to both extreme heat and extreme cold. This thesis also explores
opportunities for the design of health and social strategies arising from older people’s views that
if implemented could reduce vulnerability, increase their resilience and improve their adaptation

to extreme temperatures.

The subsequent section defines the structure and content of the thesis.

1.6 Thesis overview

An overview of the remaining seven chapters that comprise this thesis is provided here. Chapter
2 provides details on the theoretical component of the thesis by focusing on the conceptualisation
and meaning of the key concepts relevant to this thesis (i.e. assets, vulnerability, resilience and
adaptation), explores and critically reviews the human health, climate and sociology literatures
regarding such concepts. The rationale for the use of an interdisciplinary and multimethodological
approach to assets, vulnerability, resilience and adaptation to extreme temperatures in then
justified. The concept of vulnerability is explored through an asset-based approach, were assets
are introduced as ways to measure vulnerability. The concept of resilience is discussed and the
Sense of Coherence approach is introduced to assess resilience. Adaptation to extreme heat and
cold temperatures is investigated through the strategies and behaviours individuals implement in
response to temperature extremes. In addition, constraints, limits, as well as opportunities for
improving adaptation are uncovered by exploring older people’s perspectives. From the literature
review, four key research questions are advanced. This chapter especially focuses on laying the
foundations for the development of a conceptual and analytical framework linking assets,

vulnerability, resilience and adaptation in this research (Figure 1.1).

Constraints
& Limits

Assets Vulnerability Resilience

Opportunities

1
1
1
1
1
1
1
1
1
1
Adaptation i
1
1
1
1
1
1
1
1
1
1

Figure 1.1 Chapter structure linking assets, vulnerability, resilience and adaptation in this thesis.
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Chapter 3 introduces and outlines the development of the research design and methods
implemented in this study. It presents the rationale for the multimethodological approach used,
providing details on the practical aspects of the implementation of the research context, location,
sample, as well as data collection and analysis procedures. The chapter finishes by providing a

reflection on ethical considerations of doing research with older people, and research limitations.

Chapter 4 presents the results regarding the first research question. In this chapter, the
characteristics of older people and their surrounding environments are explored to better
understand what shapes their vulnerability, both general and specified (extreme heat and cold).
It does so by investigating overall sample and individual participants’ vulnerability. Assets are
used to assess vulnerability and understand the specificities and links between general and
specified vulnerability. Vulnerability assessments include the development of a quantitative
General Vulnerability Index (GVI) and of qualitative Heat- and Cold-Related Vulnerability (HRV
and CRV, respectively).

Chapter 5 addresses the second research question and explores general and specified (extreme
heat and cold) resilience by investigating overall sample and individual participants’ resilience. It
does so through the use of the ‘Sense of Coherence’ approach to assess resilience. The Sense of
Coherence scale is used to quantitatively assess general resilience (GRI) and a qualitative
approach is used to assess specified (extreme heat and cold) resilience (HRR and CRR,

respectively).

Chapter 6 presents the findings related to the third research question through the identification
of adaptation responses older people use to deal with both extreme heat and extreme cold,
exploring the dynamics of these adaptations and the factors that constrain and limit their actions.
A focus is given to the determinants of adaptation and opportunities for enhancing adaptation
through the eyes of older people. Parallels between adaptations to extreme heat and cold
temperatures are also presented through overall sample and individual participants’

perspectives.

As the penultimate chapter of this thesis, Chapter 7 draws on the data from Chapters 4 to 6 to
integrate and present a synthesis of the thesis findings on general and specified (extreme heat and
cold) vulnerability, resilience and adaptation to extreme temperatures through a combined
outlook looking at the interactions between the three concepts both at the overall sample and

individual participants’ levels.

Finally in Chapter 8 the main findings presented in Chapters 4 to 7 are discussed as four key

findings of this research. The limitations and implications to theory and research, future research
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directions and implications for policy and practice are also drawn. This chapter also presents final

concluding remarks advanced by this thesis.
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Chapter 2 - A conceptual framework for vulnerability,
resilience and adaptation

2.1 Introduction

This chapter reviews the research carried out to date on human vulnerability, resilience and
adaptation to extreme temperatures. Section 2.2 investigates the vulnerability literature
exploring the relevance of assets and the livelihoods approach for assessing vulnerability. Section
2.3 then reviews the literature on resilience and examines the sense of coherence approach for
assessing human resilience. This is followed in Section 2.4 by a review of the concept of adaptation
and in Section 2.5 by the relationships between vulnerability, resilience and adaptation, with
regard to the strategies and actions individuals use to respond to extreme temperatures. In
Section 2.5 a conceptual framework linking vulnerability, resilience and adaptation is developed

and presented, which will be the thread that binds this thesis together.

Throughout this chapter knowledge gaps are identified as it lays the foundations for developing a
multiconceptual and multimethodological approach for combining the concepts of vulnerability,

resilience and adaptation in a novel way. This approach is outlined in Chapter 3.

2.2 Vulnerability

This section first examines different uses of the concept of vulnerability (Section 2.2.1), followed
by a review and critique of existing literature on vulnerability to extreme temperatures amongst
older people (Section 2.2.2). Tools and measures to assess vulnerability are examined in Section
2.2.3. Then the concept of assets is documented as a framework that brings together different
perspectives on, and bridges the gaps found in this review in vulnerability assessment (see Section

2.2.4).

2.2.1 Definitions and interpretations of vulnerability

The origins of the word vulnerability can be traced to Latin, firstly to the word vulnus (wound),

then to the word vulnerabilis (to be wounded) (Kelly and Adger, 2000) and later in 1767 to the
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word vulnerable (Online Etymology Dictionary, 2014). Since then, the concept of vulnerability has
been widely used across different disciplines: in psychology, economics, engineering, sociology,
anthropology, disaster management, environment and health/nutrition literatures, among others
(Alwang et al., 2001; Adger, 2006; Gaillard, 2010). Unsurprisingly, there are many ways in which
vulnerability is understood and used. This multiplicity of considerations has allowed vulnerability
to become a highly contested concept where no single definition exists, leading it to mean different
things when used in a variety of contexts. As a result, different meanings of vulnerability have
implications for the interpretation of the resulting outputs or outcomes of vulnerability
assessments (discussed in Section 2.2.3). The purpose of this section is thus to explore the various

conceptualisations of vulnerability in order to define how and why it will be used in this thesis.

In the climate change literature, vulnerability is viewed either as the extent of (potential) damage
a system faces due to a particular event, or as an inherent state of a system before any given event
(i.e. Brooks, 2003; Adger, 2006; IPCC, 2014a). Recently, the concept of vulnerability has been

defined as

‘the propensity or predisposition to be adversely affected. Vulnerability encompasses a
variety of concepts including sensitivity or susceptibility to harm and lack of capacity to
cope and adapt’ (IPCC, 2014a: 28).

On the other hand, in the disaster literature, the concept of vulnerability has been defined as

‘the conditions determined by physical, social, economic, and environmental factors or
processes, which increase the susceptibility of a community to the impact of hazards.’
(UNISDR, 2004: 16).

In their review paper, Alwang and colleagues (2001) explore the different conceptualisations of
vulnerability in a number of disciplines. According to these authors, in the economics literature
vulnerability is conceptualised as the outcome of a process of responses, measured as the
variability in outcomes helped by insights from poverty dynamics, asset-based approaches,
sustainable livelihoods and food security literatures (Alwang et al., 2001). On the other hand,
Alwang et al. (2001) assert that the sociology/anthropology literature on vulnerability argues that
factors such as capabilities are involved in poverty and thus they are mostly interested in
identifying the poor, understanding the causes of social vulnerability and identifying vulnerable
groups (Alwang et al,, 2001). Table 2.1 presents selected definitions of vulnerability according to
disciplinary fields. A critical insight in this matter is given by Chambers (2006). He argues that the
use of the concept of vulnerability is in many cases equivocal; the term is used as a substitute for
other concepts such as poverty, but asserts that vulnerability ‘is not the same as poverty’ and
additionally makes links between vulnerability and assets (Chambers, 2006: 33). Asset

approaches are those that consider assets as resources or capital that individuals have available
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to them in responding to daily life circumstances (see Section 2.2.4.1 for further details) In the
health literature, the concept of vulnerability has been mostly used in epidemiology as an outcome
of climate change and extreme temperatures, measured through mortality and morbidity rates
(e.g. Hajat et al., 2007). The WHO has taken a very similar approach to the IPCC’s and defined

vulnerability as

‘the susceptibility of a population or region to harm’ (WHO, 2011: 2) and as ‘the degree to
which individuals and systems are susceptible to or unable to cope with the adverse effects
of climate change.” (WHO, 2003: 28).

Additionally, according to the WHO vulnerability

‘results from exclusionary processes related to inequities in power, money and resources,
and the opportunities of life’ (WHO, 2012a: 11).

Table 2.1 Selected definitions of vulnerabi