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Abstract

The emerging risksand 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 ofhat
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 scienceand sodology 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 offeringan interdisciplinary exploration and analysis of the
factors shaping both general (i.e. daily life circumstances) and specified (i.e. extrespnéot 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 semistructured interviews were used to quantitatively and
qualitatively implement general and specified measures of vulnerability and resilience. An asset
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resilience. The findings derive from an interseasonal study (heat in summer, cdlin winter) with

a diversity of older peopleliving 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 asse&d 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 hat; (3) adaptation to both heat and cold events is occurring to different
degrees, with inequalities, lack of agency and powerlessness constri@igand limiting adaptation.
Overall, assets were found to be a key determinant of vulnerability, resilience aradiaptation.
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 opportunitis for reducing the health impacts of

temperature extremes amongst older people.



Resumo

Introducéo

A forma como respondemos as alteracdes climéticas e aos fendmenos de temperaturas extremas,
a escala global, nacional e local é de crucial importancia. Grande parte da investigacdo realizada
na area da saude respeitante a este tdpico tese restringido ao estudo da mortalidade e
morbilidade humana associada ocorréncia de temperaturas extremas. No entanto, comeca a
existir um interesse crescente em perceber as razdes pelas quais estes impactos afetam certos
individuos mais do que outros. Esta investigacamasceu da constatacao dos efeitos nefastos das
temperaturas extremas para a saude humana em Portugal, e em especial para a populagéo idosa
do pais. Este resumo apresenta conceitos, métodos, resultados e conclusdes de uma investigacéo
realizada em Portugal sobre os fatores de vulnerabilidade, resiliéncia e adaptacdo as
temperaturas extremas e examina oportunidades para a prevencao e reducédo dos efeitos nefastos

das temperaturas extremas para a saude humana.
O desafio das temperaturas extremas para a saude hu mana

De acordo com o Painel Intergovernamental para as Alteracdes Climaticas (IPCC, sigla em inglés),
as alteracdes climaticas estdo ja a ocorrer e apresentam riscos para os sistemas humanos e
naturais. A frequéncia, intensidade e durac@o destes eventosté&sambém a aumentar anivel
mundial com diferentes regides do globo a serem afetadas de forma diferente. Estiseaque 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 ddlediterraneo especialmente vulneravel a estas

mudancas.
As alteragBes climaticas, eventos extremos e temperaturas extremas

Nos ultimos anos, os impactosgo clima e da temperatura a saide humana @o bem-estar tém
recebido crescente atengdo. O Quinto Rédaio de Avaliagdo (AR5, sigla em inglés) do IPCC e a
Organizagdo Mundial da Saude (OMS) reafirmaram que o clima e a variabilidade climéatica afetam
negativamente a salde humana. As temperaturas extremas (calor e frio) sdo exemplos de
alteracdes climaticasque tém impactos diretos sobre a saude 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 dltimos anas pndas de
calor e vagas de frio com elevados impactos para a saude da populagédo. No entanto, apesar dos
impactos de ambos 0s extremos de temperaturas verifiese que as ondas de calor tem vindo a ser

mais documentadas e investigadas do que as vagas de.fr
Justificacdo e contribuicdo desta investigacao

Alguns autores argumentam que uma visdo global da complexidade das interacbes entre a
ocorréncia de temperaturas extremas e 0s seus efeitos na salde é fundamental para compreender
os conceitos de vulneralbidade, resiliéncia e adaptacao as altera¢des 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, psicoldgicos, sociais, e ambientais) que contribuem para os seus efeitos na satde humana.
Como tal, entendese que o papel da sociedade e comunidade néo estinda suficientemente
estudados e que as envolventes ambientais e sociais devem ser melinvestigadas. Neste
sentido, esta investigacao vem colmatar esta falha e dedisa a estudar os fatores que influenciam

a vulnerabilidade humana, resiliéncia e adaptacdo as temperaturas extremas usando uma
abordagem holistica e interdisciplinar (saude pblica, ciéncias do ambiente, sociologia do

ambiente, psicologia, entre outras).

Apesar do vasto conhecimento sobre os impactos das temperaturas extremas na saude humana,
pouco ainda se sabe sobre os fatores que influenciam a vulnerabilidade dos individud
resiliéncia humana é também considerada crucial para compreender como os individuos séo
capazes de responder quando confrontados com temperaturas extremas, assim como a adaptacao

a estes eventos. A motivacao inicial para esta investigacéo surgiu dhbVOA AA AA AT OAT AAC
alguns individuos enfrentam temperaturas extremas e mantém o0s seus niveis de salide e outros
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vulneraveis e resilientes ao calor e frio xtremos e os seus impactos sobre a adaptacdo aos
mesmos. Os objetivos desta investigacao incluem, compreender os fatores que influenciam a
vulnerabilidade, resiliéncia e adaptacao, assim como ajudar na formulacéo politicas e aces 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 compreensdo dos fatores que uaficiam a

vulnerabilidade, resiliéncia e adaptacdo a temperaturas extremas. Tras® deum projeto de
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investigacao exploratéria que combina uma perspetiva holistica, ecolégica e social para explorar
as relacbes entre os trés conceitos (vulnerabilidade, ridi€ncia e adaptacdo). A investigacéo
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 Lisbhoa,
Portugal. Procedeuse a recolhade informacéo sobre os participantes que incluiu: Fase 1
informacéo sociodemografica, salde e qualidade de vida, habitacdo, capital social, ambiente;dase
2 e 3 - experiéncias, comportamentos quotidianos e as respostas ao calor/frio extremos,
obstaculos a adaptacéao, percecdes de vulnerabilidade ao calor/frio extremos, conhecimento dos
grupos afetados, percecao de riscos, perturbacfes diarias durante o calor/frio extremos, capital

social, caracteristicas das habita¢cdes durante o calor/frio extremos.

A andlise dos dados foi realizada em duastapas. Durante a primeira etapaa analise, os dados
descritivos foram analisados para todas as variaveiscluidas nos protocolos de entrevista, e a
segunda etapa consistiu na elaboracéo de dois indices: o indiee\dulnerabilidade 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 geramoderados;

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

Reduzda percecédo de vulnerabilidade sittemperaturas extremas;

Baixos rendimentos, baixa qualidade das habita¢des, falta de equipamentos para refrigeragéo ou
aguecimento, e falta de oportunidades para tirar proveito de a¢des locais;

Problemas de saude, niveis de alfabetizag&o baixos, capital social dependente de lacos familiares;

9 Ser parte de um determinado grupo (idosos) ndao é um fator determinante para a vuliadilidade

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

local e sociais) a disposicdo dasdividuos para responder a estes fenébmenos extremos.

2) Resiliéncia humana e suas dimensdes:

1 Resiliéncia ao calor e frio extremos inferiores a resiliéncia geral,

1 Resiliéncia ao calor esta relacionada com a previsibilidade do calor, a percecdo de regsirs

disponiveis prontos a serem utilizados para responder ao calor extremo investindo em acdes

disponiveis;



1 Resiliéncia ao frio esta associadaapatia e ansiedade relativas ao frio;

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

relagdes e contatos sociais).

Adaptacao ao alor e frio extremos:

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

1 Foram também encontradas restricdes e limites a adaptacdo, bem como oportunidades para
melhorar a adaptacéo dos idosos aalor e ao frio;

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

1 Adaptacédo ao frio extremo foi considerada mais dificil que a adaptacdo ao calor extremo,
principalmente devido ao estado de saude dasdividuos (por exemplo, doenca crénica), ou a sua
percecdo de incapacidade de se adaptar de forma eficaz através das opg¢bes que lhes estédo
disponiveis (acesso a recursos humaspfinanceiros, fisicos, de base local e sociais);

1 Os idosos sentiram que naogeriam fazer mais do que aquilo ja faziam para lidar com o calor e
frio extremos - embora nao fosse suficiente para mantébs frescos ou quentes, respetivamente
uma vez que existem limites adaptacgéao;

1 A maioria das adaptacbes implementadas pelos parantes foram consideradas née
tecnolégicas e ndo envolveram o usoedequipamentos elétricos (ventaihas, aquecimentos). O
uso de adaptagfes tecnoldgicas ndo foi generalizada, tanto devido a indisponibilidade de tais

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

Interacdes entre vulnerabilidade, resiliéncia e adaptacao:

1 Os participantes revelaram diversagombinacdes de vulnerabilidaderesiliéncia e adaptacgao;

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

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

limitadas para responder ao calor e frio extremos;



9 Os participantes que revelaram maior vulnerabilidade e resiliécia tinham esperanca de que
seriam capazes de responder ativamente ao calor e aimf apesar de ndo terem todos 0s recursos
necessarios para isso;

9 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;

9 Costatou-se uma relacao entre vulnerabilidade, resiliéncia e adaptacao com tépicos como, justica

social, equidade e austeridade.
Discussao e conclusdes

Contribuicoes para a compreensdo da vulnerabilidadeesili€ncia e adaptacdo humanassa

temperaturas extremas

Esta investigagao:

1) Faz conexfes entre os conceitos de vulnerabilidade, resiliéncia e adaptacao, e os fatores
gue os influenciam;

2) Oferece uma perspetiva interdisciplinar, multimetodologica e abrangente sobre a
vulnerabilidade para a compreensdo de como a vulnerabilidade humana é influenciada. A andlise
realizada neste estudo demonstra que a vulnerabilidade geral é influenciada pripaimente 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 0s remms 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.
Adaptacbes baseadas em recursos humanos foram influenciagdasincipalmente, 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 utilizacdao de
equipamentos para refrigeracdo e aquecimento, benomo a situacao financeira passada e atual.
Por outro lado, este estudo também revelou que as adaptagBes com base em recursos fisicos
traduzidos em melhorias na qualidade da habitacdo e isolamento térmico, influenciou a
capacidade e a habilidade de resptsdos individuos. Adaptacfes baseadas em recursos de base
local foram fortemente influenciados pela disponibdidade e vontade de participar nas atividades

disponibilizadas pelas Juntas de Freguesia, beoomo 0 custo dos transportes alistancia até



infraestruturas publicas (por exemplo, piscinas, jardins, parques). E, adaptacbes 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 demsonidade.

5) A relacdo entre vulnerabilidade e resiliéncia ndo é simples, pois 0s resultados mostram
que os individuos podem aprsentar alta vulnerabilidade ealta resiliéncia, assim como baixa
vulnerabilidade e baixa resiliéncia. A vulnerabilidadanostrou-se determinante na adaptacao, e
os resultados da influéncia da resiliéncia na adaptacdo a temperaturas extremas sugere que a
resiliéncia tem também um papel determinante na adaptacéo.

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

aumentar a resiliéncia e melhorar a adaptagcéo a temperaturas extremas.

- Contribuicdes para reduzi 0os impactos dagemperaturas extremasna saude humana

Os resultados desta investigacdo, conforme discutido acima fornecemna gama de contribuicbes
para o desenvolvimento e implementacéo de politicas e praticas com vista a reduzs impactos
das temperaturas extremas na saude humana Eses podem ser alcangados atravésio
planeamento, desenvolvimento e implementacaoedpoliticas e acfes destinadas a) reducdoda
vulnerabilidade; b) aumentoda resiliéncia e; c) melhoria da adaptacéo. A fim de alcancar estes
objetivos, o foco central devera ser em aumentar os recursos (humanos, financeiros, fisicos, de
base local e sociais),anto ao nivel do acesso e disponibilidade bem comi#a qualidade e
guantidade de cada tipo de recursos e portfélio de recursos. Uma implicacdo importante é que
estas politicas e ac6es podem ser sobrepostas e implementadas simultaneate, 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 adaptacao a temperaturas extremas.
Recomendagdes

Em suma, e apesar de se viver numa época de austeridade, o governo, 6rgaos e entidades de saude
publica e autoridades de assisténcia social devem trabalhar em conjunto com outras organizacoes

e instituicdes, incluindo organizagbes comunitarias e voluntarepara desenvolver prioridades
viaveis e garantir que um sistema integrado @ma abordagem centrada nas pessoas € posto em
pratica para o beneficio dos cidaddos mais velhos. Estas politicas e agcdes devem visar um trabalho
conjunto na analise de aspetos earacteristicas da vida das pessoas mais velhas que sao cruciais
para responder a temperaturas extremas, tais como o estado de saude, a capacidade do individuo

para saber o que fazer no caso de temperaturas extremas e ser4atdvo. O conhecimento dos
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fatores de vulnerabilidade e resiliéncia pelas equipas médicas e redes sociaim torno dos
individuos idosos éfundamental neste exercicio. O papel dos recursos sociais (por exemplo, 0
capital social) deve ser mais explorado como uma abordagem viavel, efieazem custos para
reduzir a vulnerabilidade e aumentar a resiliéncia para uma melhor adaptacéo das pessoas idosas
as temperaturas extremas. As pessoas idosas devem ser vistas como parte de uma série de redes
de: saulde, assisténcia social, religiosa, vikias, 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 habitacGes, falta de transporte, entre
outros, queos idosos enfrentam nas suas vidas didrias com impactos para a sua saude,-bstar

e qualidade de vida. Exemplos de recomendacdes especificas decorrentes dos dados empiricos,
com base em exemplos fornecidos pelos participantes nesta investigagcao sobrepsrtunidades

para melhorar a sua adaptacdo a temperaturas extremas podem ser traduzidos para o
desenvolvimento de politicas e a¢des voltadas para a reducéo da vulnerabilidade, aumentando a

resiliéncia e melhorar a adaptacdmséo apresentadas de seguida:

FRecursos Humanos:

Educacéo, competéncias, conhecimentmsortunidades decorrentes de educac¢éo ao longo da vida,
da partilha de conhecimentos e de aprendizagem (por exemplo, Universidade da 3 2 Idade), da
comunicacao através de diferentes meios de comugicdo para uma melhor compreenséo dos

riscos para a salde das temperaturas extremas.

Saude e estado nutricionabportunidades decorrentes de cuidados de salude e medicamentos
gratuitos para idosos com baixos rendimentos. Desde 2011, com a implementacaordslidas 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 pensfes, mas também das poupancas,
existéncia de casa propria, bem como os rendimentos de outros mbros familia a viverem na
mesma morada que idoso. Como tal, muitos idosos t& 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 consequéacem vez de servirem como recursos de promocao da
saude e prevencdo de doengas, bem como uma forma de operacionalizar o aconselhamento
personalizado para os idoss sobre os impactos daemperaturas extremasna saude os cuidados

de saude sédo agora somém usados quando estritamente necessarios, e muitas das vezes quando
o estado de saude dos idosos é j& bastante precério. Oportunidades adicionais podem também
advir de acordos com redes de supermercados para a entrega de alimentos a organizacfes e
instituicbes que trabalhem com idosos o que contribuiria para a reducdo da vulnerabilidade

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

poderia aumentar 0s recursos humanos, financeiros e sociais dos idosos.

FRecursos financeiros:

Rendimentos e pens8: oportunidades para o aumento das pensdes mais baixas (259,40

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

Despesasoportunidades para aconselhamento sobre reducdo de despesas de habitagéo (por
exemplo, agua, gas e eletricidade) e de reducdo dos custos com aquecimento e refrigeracéo;
subsidios por parte de empresas fornecedoras de eletricidade para reduzir as faturag d

eletricidade (ou seja, refrigeracdo e aquecimento a pregos acessiveis para os idosos com

rendimentos mais baixos).

FRecursos fisicos:

Qualidade da habitacdo e isolamento térmicoportunidades de incentivos ou subsidios para
melhorar a qualidade da haitacéo e isolamento térmico, instalar aparelhos de ar condicionado e
aguecimento. As pessoas idosas tém direito a uma habitagcéo digna e segura, ndo muito quente ou
muito fria durante condi¢cdes de calor e frio extrerns, respetivamente. Como tal, existama

necessidade de aumentar a qualidade das habitacdes.

Proprietario ou arrendatario: oportunidades para impor responsabilidades e obrigagcdes aos
proprietarios para a renovacdo/reparacao de habitacdes antigas; fazer cumprir as leis e
regulamentos de planeameto urbano para melhorar os padrées de construgdo (por exemplo,

isolamento térmico).

Equipamentos e bensoportunidades para aconselhamento por fontes fidedignas acerca de
refrigeracdo e aquecimento da habitacdo, para a aquisicdo e uso generalizado de pauentos
de refrigeracdo e agquecimento, o que também aumentaria 0s recursos sociais e humanos dos

idosos.

FRecursos de base local:

Acesso a instalagBes publicas (transporte, infraestruturas publicagprtunidades decorrentes de
transporte gratuito para idosos com baixos rendimentos aumentaria 0s recursos humanos e

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

humanos e sociais.

Qualidade dos servicos e programas publicagportunidades decorrentes dos Planos de
Contingéncia para as Ondas de Calor e Vagas de Frio, sistetieaslerta e acdes locais para apoiar

as pessoas idosas, proporcionando atividades na Junta de Freguesia da &rea de residéncia e na
comunidade em geral, criando melhores redes de seguranca social e protecdo social, bancos de
alimentos e distribuicdo de excdentes de alimentos com beneficios para 0 aumento recursos

humanos, financeiros e sociais da populacédo idosa.

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

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

FRecursos sociais:

Relagbes sociais, redes sociais e de supapertunidades decorrentes do desenvolvimento e
fornecimento de sistemas de apoio ao nivel da vizinhanca e comunidade na freguesia de
residéncia, de receber conselhos de profissionais de sald assisténcia social e dar conselhos aos
familiares, vizinhos e amigos, com resultados positivos para 0s recursos humanos das pessoas

idosas.

Participacao social e atividadesportunidades decorrentes de atividades comunitarias durante
todo o ano (inclindo os meses mais quentes e meses mais frios) para pessoas idosas e

participacado intergeracional, também oferecem oportunidades para aumentar os recursos fisicos.
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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 ChangéPCC, 2014a), climate change is
occurring and posing risks to both human and natural systemsurthermore, the Royal Society
(2014) assets that demographic changesuch 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 forpolicies and actionsfocusing on protecting peopke and their assetsfrom
extreme events (Royal Society, 2014).lt has been estimated that theeffect of increases in
temperature mears and variability has impacts on thelikelihood of extreme temperature events
(Keim, 2008; IPCC, 2019aby nearly 25%increasein the case of extremby hot daysand by 5%
increasein the case of extremlycold days(McMichael et al., 2006), with the Mediterranean region

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

The IPCC defines a heatwave extreme heateventa®d DPAOET A 1T £ AAT T(®CAIT 1 U E
2012: 560), for which the frequency, intensity and duration is increasing globallyMenne and Ebij
2006; Santos and Miranda 2006Goodess, 2013; IPCC, 2014dRegions of the globe araffected
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 \ndrability of the European
Continent to the health impacts from heatwaves is high (WHO, 2004), with examples spanning the
prolonged heat of summer 2003 §char et al., 2004Stott et al., 2004; Trigo et al., 2005; Trigo et
al., 2006), summer 2006 (Rebetez teal., 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 impactsof 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 +6.4C (Magnan, et al., 2009). As such, Fischer and Schar (2010) projected an increase
of heatwavedays in this region from around 2 days every summer between 1961990 to about

13 days between 20212050 and for the period 20712100 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 definesib a period of abnormally cold weather.
Notwithstanding evidence of the increase of global and regional temperatures§s{annakopoulos
and McCarthy, 2008; IPCC, 2013a&old 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 mithtitudes
with milder winters, were the population is less acclimatised to cold weatherEurowinter, 1997;
Healy, 2003;Gascoigne et al., 2ID). As an example, high and mithtitude countries experienced
cold spells during the 2003, 2006, 2010 and 2012 winters (Petoukhov and Semenov, 20M3zick

et al., 2012; Semenov, 20)2vith increased mortality in the older adult population (Mazick et al.,
2012). Observational analysis undertaken by Francis and Vavrus (2012) on the recdmatwaves
and cold spells, found that an increase of frequency and intensity of both extremes (heat and cold)

could be due to Arctic amplification,

@e observed enhanced warming in high northern latitudes relative to the northern

hemisphered j & OAT AE @01&11)A 6 AOOOON
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 Artic 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., 2019. 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 hunmehealth and wellbeing have been
receiving increased attentionBoth 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, 2@ 2a; IPCC, 2014 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 welbeing (WHO, 2012a; IPCC, 2013aln 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 (RomereLankao 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; Confnieri et al., 2007; CSDH,
2008; Giannakopoulos et al., 2008; Falagas et al., 200@s 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 tempgatures (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 arangements (nursing homes, care home, independent
living) and social factors are some of the key determinants of riskkKpvats and Ebi, 2006; Belmin
et al., 2007; Bouchama et al., 2007; Hajat et al., 2007

1.2.1 Extreme heat impacts on health

Extreme heatis posing increasing threats to human healthKovats and Ebj2006; Menne and Ehi
2006; Kovats and Hajat2008; Hajat et al., 2010JPCC, 2012WHO, 20123. Heatwaves result in
excess of deaths (Calado et.aP004;Yohe and Ebi 2005YandenTorren 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 a]2009), mainly related to heatstroke, heat
exhaustion, dehydration,cardiovascular diseases, respiratory diseases and canceZdlado et al.,
2004; Nogueira et al., 2005a; Kjellstrom and McMichael, 2013; DoH, 20}4Rhysiologically, when
faced with extreme heat the human body reacts by an increase blood circulation towarthe 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 illnes@&nd death during extreme heat, namely old age,
chronic iliness, children, homelessness, people with alcohol and drug problems, among others
(DoH, 2014a). It is 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 €.g.physical, psychological, scial, 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 proteate and harmful influences on health (Yardley et
al., 2011).Additionally, the Royal Society (2014)has urged br more interdisciplinary research
aimed at better understanding how individuals are impacted by extremeis order to protect them
and their asses. 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 behaviourasponses to
heat implemented by individuals to understand their effects in reducing the impacts of extreme
heat and support effective climate change interventions (Adger2001; 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 her@.aking into account projections of
warming temperatures, determining strategies and actions for reducing the risks and impacts
from heatwaves should be usedas prevention and adaptation measures (Kjellstrom and
McMichael, 2013). This is crucial, as&reme heat impacts on health (i.e. morbidity and mortality)
are preventable and avoidable through actions aiming at reducing the most prominent health
risks (Conbn et al., 2011; DoH, 2014b As an example, the Heatwave Plan for England 2014 (DoH,
2014b) considers three main heathealth key messages and corresponding actions to reduce
health risks. Such actions focus on the individual level and include staying amftthe 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 hoter outside, stay in a cool room, among others (DoH, 2014b).

Other authors have also considered other measures which could include warning systems,
Ei POT OET ¢ ETATT O OAT OEI AGET T h AAOAAQGETT ATA
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 deatimsolder adults which according

to them are not having the necessary attention, which this research aims to addre€s the other
hand, authors like Wisner and colleagues (2004) consider that health at the individual level is very
much related to the capaity to deal with stresses in daily living andthat is an essentiameasure

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 availalyiof 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 heatrelated vulnerability, resilience and adaptation, and the links betweethese

concepts

This research makescontributions to theory, policy and practice. It offers a conceptual and
analytical framework for understanding the role assets play in shapindiuman vulnerability,
resilience and adaptation, as well as broad range of opportunitiesfor reducing the human
impacts of extreme temperaturesthrough a focus on increasing assets, foreductions in

vulnerability, increases in resilience and improvements in adaptation to extrem&emperatures.

1.2.2 Extreme cold impacts on health

In the past, etreme cold andits impacts on health hal generally been lacking equal attention from
the scientific community when compared with those of extreme heat, aold was not considered

to bean important risk factor for healthimpactsin terms of both mortality and morbidity (Mercer,
2003). Thiswasdue to the fact that heatwaves have become more freque¥lénne and Ebi, 2006;
Santos and Miranda, 2006; Goodess, 2013; IPCC, 201dad have thus eceived 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)\s an example,ri 2010 the Department of
Health in Englandstarted issuing cotl weather guidance acknowledging that winter mortality in
England was much higher (45% higher) than in colder countries like Finland (DoH, 2010).
Evidence hasalso shown that extreme cold mortality is higher than extreme heammortality , for
example, in the United States of all deaths caused by weatfretated 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 Netherlasdn 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% vith older people beng 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 deathsiakingexcess winter deaths EWDSg a generally
ignored health problem (Casimiro et al., 2006; Vasconcelos et al., 201B8s a result, this study
aims to combine research on human vulnerability, resilience and adaptation to both extreme heat

and extreme cold.
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Furthermore, European countries with milder winters (e.g.Portugal, Spin, Malta, United
Kingdom and lIreland) are the ones with higher excess mortality compared with countries
experiencing colder winters (e.g. Germany and FinlandE{rowinter, 1997; Healy, 2003; Falagas
et al., 2009; DoH, 2010; Gascoigne et &010; 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, 20L1The 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 deemedbe related to an
increase ofcold-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 al2007; DoH, 2011; Hales et al., 2013} has also been
found that some regions and countries have specific housing characteristiqggée. thermal
inefficiency, age of property, tenure)that provide poor protection against the cold, which is

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

Moreover,thermally inefficient housing is considered to increaseold-related risks. In this matter,
the World Health Organization (2007) in a review report on housing, energy and therrhaomfort
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 deternants 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 coldd®direct impact on
health translated into increased pobability 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 coléhealth 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)s 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), andeducing 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 reseach 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 relationshipetween
outdoor temperature conditions and excess winter deaths is broadly acceptee.g.Rudge and
Gilchrist, 2005) and some authors have even advanced thapld-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
iTOOAI EOU xEOE ATIT A ETTAO AT A £EOAI DI OGAOOU j 20
Department of Health (2010) it is extremely important to stay warm both in outdoor and indoor
environments, asprotective 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) andFowler et al. (2014) call for more research in countries with milder
winters but high excess winter mortality (EWM) to tackle thelack of avareness 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 seria@ksrio
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 §emenza et al., 1996;
Naughton et al., 2002; Haines et al., 2006; Kovats and Kies 2006; Vandentorren et al., 2006;
Bouchama et al., 2007; Hajat et al., 2007; Astrom et al., 2011; Mazick et al., 20L2 mostresearch

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 ben interdisciplinary
approaches developed to understand the role of assets in shaping vulnerability (Fussel, 2007a),
despite the use of assebased approaches irdisciplines such asthe health sciences economics
and sociology (Alwang et al., 2001). As sh¢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 broght 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; MarBneen and Anderies, 201) in

various disciplinary fields, with the field of human health being particularly interested in the

OAOGEIT EATAA 1T £ ET AEOGEAOAT O j"0O1I x1 AT A 7A00AxAUR ¢m
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resilience in contexts other than climate change and extreme temperature®\lmedom, 2008;

Glandon et al., 2008Kimhi et al., 201Q. 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.

&OOOEAOI T OAR ETT x1 AACA 11 11 AAO PAI Pl A0 AAAPOAOGE]
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 conceptd\elson et al., 2007; Vogel et al., 200Killer et al.,
2010; Turner, 2010). Despite this, studies investigating the operational and analytical relationship
between vulnerability, resilience and adaptation are stilfew. Through this thesis it becomes clear
that there is a need for better understanding how vulnerability, resilience and adaptation are
shaped.lt is thus argued here that an opportunity exists for empirical research exploring the role
of assets in shamg 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 temperature®as seen a growing interest in recent
decadeswith the aim of reducing its heath 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 hehl (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 iividual 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 interdisciiinary 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 andcold) 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 tmoth
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 his thesis is to offer aninterdisciplinary 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, byexploring four research themes yulnerability, resilience, adaptation and the interactiors
between the three concepts) expressed through respective research questions, which are detailed

below:

1 Research Theme 1 and research questions: Vulnerability

The first research theme relates to general and specified (i.e. heand 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. hurmm financial, physical, placéased
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 vulnaiigy of older people?

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

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

i Research Theme 2 and research questions: Resilience

The second research theme focuses on general and specified (i.e. hemid coldrelated)
resilience. It seeks to develop a framework for understanding what shapes human resilienard

for considering ways to increase the resilience of individuals to extremtemperatures.
2. How are generalextreme heat and extreme coldesilience ofolder peopleshaped?

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

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

 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
AO 1T pPpbPT OO0OT EOEAO O1 ETAOAAOA AAADPOAOGEIT Ol
views on what can be done to improve how they deal with extreme heat and extremeld.

3. What does adaptation t@xtreme heat and extreme coldook like in practice?

3a) What strategies doolder people use to respond to extreme temperatures, and what
can be done to helmlder peoplerespond better to them?

3b) How doolder peopleuse 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 betweemolder people?
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f Research Theme 4 angsearch 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 treesthree

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 dfer betweenolder
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 throughet implementation

I £ OEA O3ATOA T £ #1 EAOAT AAS APDPOI AAEh OEA OEEO/
responses individuals implement during extreme heat and cold temperatures, while the fourth

question is answered by integrating the findinggegarding general and specified (extreme heat

and cold) vulnerability and resilience, as well as adaptation to extreme temperatures.
4EEO OEAOE O d&conirituiod © kndwleBge bnd fegedrchiie at three levels:

1) at the theoretical level it regs 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 offe 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 lewel 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 regaing these aspects; it offersmovel empirical findingsand ability for

comparing and contrasting general, extreme heat and extreme cold vulnerability and resilience

findings, and adaptation to both extreme heat and extreme coldlhis thesis also explores

opportunities for the design of health and social strat€ EAO AOEOET C /A@bsithatl | AAO DA
if implemented could reduce vulnerability, increase their resilience and improve their adaptation

to extreme temperatures.

The subsequentsection 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 he@hapter

2 provides details on the theoretical component of the thesiBy focusing on the conceptualisation
and meaning of the key concepts relevant to this tis&s (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 assdbased approach, were assets
are introduced as ways to measure vulnerability. The concept of resilience @éscussed 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 additiongonstraints, limits, as well as opportunities for

Ei POT OET ¢ AAADPOAOGEIT AOA O1 AT OAOAA Au Agpi 1 OEIC T
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).
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Figure 1.1Chapter structure linking assets, vulnerability, resilience and adaptatiom 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 uskg
providing details on the practical aspects of the implementation of the resmrch context, location,
sample, as well as data collection and analysis procedures. The chapter finishes by providing a

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

Chapter 4 presents the results regading 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 byinvestigating overall sanple and individual participantsGvulnerability. 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 qu#ative Heat- and ColdRelated Vulnerability (HRV
and CRYV, respectively).

Chapter 5 addresses the second research question and explores general and specified (extreme

heat and cold) resilience by investigating overall saple and individual participantséresilience. It

AT AO O1 OEOI OCE OEA OOA 1 &£ OEA O3ATOA T &£ #1 EAC
Coherence scale is used to quantitatively assess general resilience (GRI) and a qualitative
approach is used to assess specified (extreme heat darcold) 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 heatdagold
temperatures are also presented through overall sample and individual participans

perspectives.

As the penultimate chapter of this thesisChapter 7 draws on the data from Chapters 4 to 6 to
integrate and present a synthesis of the thesis findgs 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 devels.

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 arealso 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 humanulnerability, 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 esilience 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 vulnerabilityresilience and adaptationwith
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 togker.

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 @itlined 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 congat of assets is documented as ilamework that brings together different
perspectives on, and bridgestte gaps found in this review invulnerability 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 wordvulnus (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, sauijy,
anthropology, disaster management, environment and health/nutrition literatures, among others
(Alwang et al., 2001; Adger, 2006; Gaillard, 2010Unsurprisingly, there are many ways in which
vulnerability is understood and usedThis 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 usedn 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; IPCR014a). Recently, the concept of vulnerability has been

defined as
OOEA DOl PAT OEOU 1 O POAAEODPI OEOEIT O1 AA AAOAOC
variety of concepts including sensitivity or susceptibility to harm and lack of capacity to
cope alA A A(IROQ) Z014a: 28).

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

OOEA AT TAEOEITO AAOAOIi ETAA AU DPEUOEAAIh O
processes, which increase the susceptibit | £/ A Al 11 Ol EOU Ol OE
(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 literate
vulnerability is conceptualised as the outcome of a process of responses, measured as the
variability in outcomes helped by insights from poverty dynamics, assdbased approaches,
sustainable livelihoods and food security literatures (Alwang et al., 200. 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 @uses 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 thise

use of the concept of vulnerability is in many cases equivocal; the term is used as a substitute for
I OEAO Ai T AAPOO OOAE AO bPi 6A0OOuUh AOO AOOAOOO OEAO
additionally makes links between vulnerability and assts (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 detailB) 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 simifaD D OT AAE O1T OEA ) 0##

vulnerability as
OOEA OOOAADOEAEIEOU T &£ A PIiPOI AGETT 10O OACEI
which individuals and systems are susceptible to or unable to cope with the adverse effects
ofclimatechanged § 7(/ h ¢mmod ¢Yds8

Additionally, according to the WHO vulnerability
O0OAOOI 0O &EOT I AgAl OGOEI 1T AOU POI AAOGOAO OAI AOGAA
AT A OEA 1 ppil (vrol 0R&E XD T £ 1 EEAG

Table 2.1 Selected definitions of vulnerabity and disciplines

Selected definitions Disciplines
O4EA DPOI PAT OEOU 1 O POAAEODI OEOEIT| Interdisciplinary
encompasses a variety of congés including sensitivity or susceptibility
Ol EAOI AT A 1 AAE 1 £ APRCB20AM5E:Q8 Ol
06011 AOAAEI EOU EO OEA OOAOA 1T £ § Environmental
stresses associated with environmental and sodizhange and from the science
AAOGAT AA T £ AAPAAEOU O AAADO8G i
O4EA AT TAEOEI T O AAOAOI ET AA AU DE Disasterscience
environmental factors or processes, which increase the susceptibility of

communitytotheETl PAAO T £ EAUAOAO868 | 5.)
031 AEAT OOI1 1 AOA AE ItHe éedsitiéityof spopuldtiar(id) Disasterscience
natural hazards and its ability to respond to and recover from the
impacts of hazards. It is a multidimensional constructone not easily
AADOOOAA xEOE A OEIT CI A OAOEAAI A8
031 AEAT 0OO0O1I 1 AOCAAEI EOU ¢ 8Y EO OEA Sociology

AAEAGCET 60 A0 xAili AO Au AOiT AAAO
06 01 1T AOAAEI EOUq OEA OOOA}DOEAE]E Environmental
to perturbations, sensOEOEOU OI DHDAOOOOAAOQEI 1T science

(Nelson et al., 2007: 396)
031 AEAT OOI1 1 A OA AthdseépfpertidsiofAlsyistenrA O O Al Climatescience
independent of the hazard(s) to which it is exposed, that mediate the_

I OOAT T A T &£ A EAUAOA AOAT 688 | " Ol
06011 AOAAEI EOQOU EO A AOI AA Al T AAPB Economics
vulnerability but also such risks as those related to health, those
resulting from violence, and those resulting from social exclusionall of
xEEAE AAT EAOA AOAI AOGEA AEEAAQO
Hentschel, 2000: 34, in Alwang et al., 2001)

O4EA OOOAAPOEADI BOBIT A O OACEIT I Health sciences
02A001 00 AOI i AgAl OOEI 1 AOU DOI AA Healthsciences
iTTAU AT A OAOT OOAAONK A({WHO QEZ: 11)D B
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Table 2.1 presented selectedefinitions of vulnerability according to disciplinary fields, gathered
from the literature. These are complex definitions that contain other concepts within them that
also need to be understood. The analysis allowed the identification of common basic stiures
and elements to all the vulnerability definitions presented and related to different levels of
specificity, focus and factor of interest. This translates into some definitions being more general
or specific than others. In addition to this, differeces resulting from disciplinary focus were also

found.

These different and often competing conceptualisations of vulnerability have begged the question:
xEU EAO OEEO EAPDPAT AAe &1 O ET OOAT AAh /6" OEAI
concepualising vulnerability as a starting point (e.g.an inherent characteristic impacted by
climate change) or an end poin{e.g.an outcome of climate change Following these concerns,
Adger (2006) argues that current conceptualisations of vulnerability have stemmed from two
main different disciplinary traditions, one that is based on entitlements failure (i.e. assets) aiming

at understanding the causes of imacts, and another based on hazards/disasters aiming at
uncovering commonalities between hazards. The entitlements approach is one that recognises

the role of assets in shaping vulnerability (see Section 2.2.4).

Most of the conceptualisations and uses ofulnerability refer to a general, rather than to a
specified, event or situation, but Books (2003) emphasisdhat
OEO EO AOOAT OEAI O1 OOOAOGO OEAO xA Adh 111

specified system to a specified hazard or range Bf A U A (BAo6ks, 8003: 3).

On the other hand, Cutter and colleagues (2008) outline three conceptualisations that may help
explain these differences, stemming from disciplinary differences: (1) vulnerability resulting from
rooted social characteristics where research focuses on aceet® assets and different levels of
susceptibility, as exposure is always assumed; (2) vulnerability viewed as resulting from different
levels of exposure, and; (3) vulnerability as placedependent and dependent on both biophysical

and social components.

As a result of such diverse conceptualisations, Wisner and colleagues (2004) have expressed
apprehension regarding the indiscriminate use of the concept of vulnerability, whilst Adger
(2006) and Moser (2011) state that one of the advantages of these merous conceptualizations

is that vulnerability can be used in many different ways, settings and fields. Nevertheless, these
examples have helped advance current understandings of vulnerability and explain the reasons
why vulnerability conceptualisations vary so much. In addition, Susan Cutter has also on several

occasions asserted that there is also a lack of attempt to bring together these different
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perspectives, both conceptually and analytically Qutter et al., 2003; Cutter et al., 2008 As a
result, some authors have even called for improvement and agreement on both definitions and
assessments €.g.! 1 xAT ¢ AO Al 8h ¢ nmnp Rith tidar Sefehént oA the Al 8h

approach(es) aiming at reducing the misuse of the concept,

Ol £ OOAAOQEIG TOEAGIUIAXANAEI EOU ET OOAAA T £ EOO

2.2.2 Human vulnerability to extreme temperatures

As mentioned in Chapter 1, older peopldi.e. aged 65 years or morejare consideredto be
particularly vulnerable to temperature extremes (Semenza et al., 1996; Naughton et al., 2002;
Haines et al., 2006Kovats and Kristie, 2006; Vandentorren et al., 2006; Bouchama et al., 2007,
Hajat et al., 2007Astrom et al., 2011; Mazick et al., 2032In addition, it is crucial to note that loth
extreme heat and cold temperature impacts on human health (i.e. mortality and morbidity) are
preventable and avoidable in this age group (e.g. Conlon et al., 2011) through vulnerability
reduction actions. Despite this, most research on vulnerability s been mainly done by
epidemiologists in the field of health where vulnerability is seen as an outcome, translated into
the quantification of increased mortality and morbidity. Moreover, the impacts of extreme heat
and cold temperatures on mortality have lkeen more frequently investigated than the impacts on
morbidity (Astrom et al., 2011). Epidemiological research in the field of human health into
vulnerability represents a very different way of conceptualising vulnerability when compared to
other literatur e in the field of climate change, where vulnerability is investigated to understand
the factors contributing to the impacts observed (e.g. Kelly and Adger, 2000). This highlights that
in different disciplinary fields the research on the vulnerability of otler people has advanced in
different ways. As such, this represents a gap in knowledge that this thesis aims to tackle through

the implementation of an interdisciplinary approach to vulnerability.

In recent years several authors outside the field of humahealth have become interested in
investigating the root causes of vulnerability as a result of extreme heat events resulting in excess
mortality and morbidity. For example, the work by Klinenberg (2002) on the 1995 Chicago
heatwaveis one of the first togo beyond the identification of vulnerable groups, the approach
taken by epidemiologists, and implement a qualitative study to understand and identify several
factors (e.g.living alone, health status, owning an air conditioning, access to transport, eduica,
public infrastructure) as contributing to vulnerability. In his endeavour, Klinenberg (2002)
enquired how other approaches beside epidemiology in the health sciences, such as interviewing
and ethnography in sociology could help in identifying how vulerability is constructed. Since

then, other studies on extreme heat and cold have identified further factors influencing
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vulnerability. These factors and sources referring to these are presented in Tables 2.2 and 2.3 to
illustrate the advance in knowledgeon the factors contributing to heat and cold vulnerabilityand
summarises the diversity of factors as well as shows where this factors have been mentioned in

the literature, respectively.

In their work, Vandertorren and colleagues (2006) conducted a case control study with older

people in France after the August 2003eatwave focusing on both individual (e.g. behaviours,

health status) and environmental (e.g. housing insulation) risk fact@ associated with health

impacts.For examplejn the case of older adultdiving independently, lack of mobility, poor health

and housing characteristics (i.e. lack of thermal insulation, living on the top floor) were found to

be factors contributing to hgher heatrelated risks (Vandentorren et al., 2006)Findings of a

recent study in Portugal have highlighted the reduced housing quality as one of the factors

increasing vulnerability to heat,as housesx AOA AT T OEAAOAA AO OO1 atDEOAA OI
et al., 2014: 185)with older people being those living in houses with lower quality levels

(Villaverde Cabral et al., 2011)

-1 OAT OAOR +1 ET AT AAOCEO jgmmgqQ x1 OE Al felRdEUAA OE
mortality. In a study with older adults living independently in the UK by Wolf and colleagues

(2010) social capital and social support were also found to reduce sgderception of vulnerability

to heat. Additionally, older people did not perceive extreme heat as a risk to their health ¥ et

al., 2010). Wistow and colleagues (2013) also found that informal (e.g. family, neighbours) and

formal (e.g. care providers) networks play a crucial role in supporing older people during extreme

weather events, such as extreme temperatures.

In North America, a study found that older people were aware of the Heatwave Plan in their city
mainly due to the media and asserted they avoided the hot temperatures outdoors (Sheridan,
2007). Despite this, the ownership of air conditioning was found to only raegce exposure to heat

if older people felt able to afford usingité.g3 EAOEAAT h ¢mnmnx g8 01 O AAAOA AT A
research also found that the combination of both natural and social factors had implications
regarding heatrisks and impacts on mortdity and morbidity. Furthermore, the combination of
both socioeconomic factors i(e. poverty, social isolation) and physiological factorsi(e.age and
poor health) were found to be linked with rise in mortality due to heat in the aftermath of the
2003 heawave in France (Poumadere et al., 2005p5uch issues have also been considered critical
in Portugal, where the economic crisis has lead to changes in electricity consumption (Schmidt, et
al., 2014).
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Table 2.2 Factors increasing vulnerability to heatrad sources referring to these

Factors Sources referring to these
A Benzie, 2014; Wilhelmi and Hayden, 2010; 6 . A E 12D09;A
.ge Balbus and Malina, 2009; Fouillet et al., 2008heridan, 2007;
(i.e.65+) Cutter et al., 2003; Basu and Samet, 2002; Keatinge et al., 2(
Sex Female Fouillet et al., 2008;Hajat et al., 2007; Michelozzi et al2004

Chronic health conditions
(e.g.asthma,; diabetes;
cardiovascular, respiratory
and cardiovascular diseass)

Benzie et al., 2011; Wilhelmi and Hayden, 2010; 6 . AE 1 |
2009; Bouchama et al., 2007; McGregor et &007;
Vandentorren et al., 2006 Schwartz, 2005;Cutter et al., 2003;
Basu and Samet, 2002

Lack of mobility and being

Bouchama et al., 2007; Vandentorren et al2006; Klinenberg,

confined to bed 2002; Semenza et al., 1996

Benzie et al., 2011; Wilhelmi and Hayden, 2010; Huisman et

Low level of education al., 2005; Cutter et al2003: Curriero et al., 2002

Wilhelmi and Hayden, 20D; Balbus and Malina, 2009;
Confalonieri et al.2007; Cutter et al., 2003Curriero et al.,
2002; Klinenberg, 2002

Benzie et al., 2011Confalonieri et al. 2007; Vandentorren et
al., 2006; Semenza et all996; Kalkstein, 1993

Low income

Poor housing €.g.lack of
insulation)

Living on the top floor of a

. Vandentorren et al., 2006; Semenza et al996
building

Benzie et al., 2011; Huisman et al., 2005
Vandentorren et al., 2006; Semenza et al996

Wilhelmi and Hayden,2010; Bouchama et al., 2007; Cutter et
al., 2003

Benzie et al., 2011

Klinenberg, 2002;Semenza et al., 1996
Bouchama et al., 2007; Semenza et 41996
Semenza et al., 1996

Benzie et al., 2011/ & . A E 12D09;Méjat ét hl.32007

Tenant

No air conditioning

Living alone

Social capital and networks
Social isolation

Not leaving home daily

No accesgo transport

Urban location and
characteristics

Lack of green spaces

Benzie et al., 2011; Vandentorren et aR006

In the case of extreme colda cold and damp house with poor thermal efficiency, lack of insulation
and lack of heating can increase the risk of death, when associated with factors such as health
status, age and socioeconomic factors (e.g. fygoverty) (DoH, 2010; Mercer, 2003; Healy2003).

A report by the Marmot Review Team has estimated that in the UK betwe&886-1996, EWDsin

the coldesthomeswere approximately three times higher than in the warmeshomes(Geddes et

al., 2011). As a result, cold homes are one of the foci wheritrg to understand excess winter
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deaths. Regarding the health impacts of cold homes and fuel poverty, Geddes and colleagues state
that regarding direct health impacts of cold housing and fuel poverty,

OOEAOA EO A OAI AOGEI 1 OEED AAOxAAT %7$0h 11 x OEA

OAI PAOAOOOAS j' AAAAO AO Al 8h cmppd wgs
In terms of indirect health impacts, associations with diet, accidents and injuries are also
important contributors to vulnerability (Geddes et al., 2011). Furthermore, improvements in
housing conditions and poverty alleviation have also been mentioned &sctors that would reduce
winter mortality (Healy, 2003). As an example, Portugal is the EU country with the highest
prevalence of inability to keep the home warm by relative poverty level and by household type
(WHO, 2012b). Moreover, the inability to keephe home warm in Portugal is much higher among
households with one adult older than 65 years, which constitutes an exception among the other
EU15 countries.More recently, theeconomic crisis and theausterity measures imposed to the
population in Portugal have meantgreater restrictions in the use ofelectricity to keep warm
(Schmidt et al., 2014) This shows that older people in Portugal are at most risk of living in cold

homes.

Older adults are thus put at increased risk of being vulnerable to extrememperatures due to
their asset portfolio (e.g. housing, income, health status). The notion of asset portfolio has been
used in the literature to define the access, availability and accumulation of a diverse and complex
range of assets individuals manageitheir daily lives (Moser, 1998; Bebbington, 1999Alwang et

al., 2001). As a result of higher excess winter mortality among older people than in other age
groups, understanding how older people cope with extreme colds needed and of great
importance when addressing policies and actions aiming at addressing issues such as fuel poverty
(Hitchings and Day, 2011).
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Table 2.3 Factors increasing vulnerability to cold and sources referring to these

Factors Sources
Geddes et al., 2011; Conlon et al., 2011; Monacelli et al., 2010
Age Analitis et al.,2008; Hajat et al., 2007; Rudge and Gilchrist,
(i.e. 65+) 2005; Hassi et al., 2005; Curriero et al., 2002; Danet et al., 199
Eurowinter, 1997
Sex Female Davie et al., 2007Schwartz, 2005; Rudge and Gilchrist, 2005;

Wilkinson et al., 2001; Eurowinter, 1997

Chronic health conditions
(e.g.asthma; diabetes;
cardiovascular, respiratory
and cardiovascular diseaes)

Ebi and Mills, 2013; Geddes et al., 2011; Analitis et al., 2008;
Davie et al., 2007; Hajat et al., 2007; Schwartz, 2005; Hassi et
2005; Mercer, 2003; Curriero et al.2002; Wilkinson et al.,
2001; Aylin et al., 2001;Eurowinter, 1997

Low level of education

Curriero et al., 2002

Low income

(AT A0 AO A1l 8h ¢mnpcn [/ 63Curierg O

et al., 2002;Wilkinson et al., 2001

Fuel poverty

El Ansari and EISilimy, 2008 Rudge and Gilchrist, 2005; Healy,
2003

Poor housing €.g.lackof
insulation)

Geddes et al., 2011; Hajat et a2007; El Ansari and EISilimy,
2008; Rudge and Gilchrist, 2005; Healy, 2003ylin et al., 2001

Tenant(i.e. living in rented
accommodation)

Hales et al., 2012

Urban location and
characteristics

Gerbe et al., 2006; Barnett et al., 2005; Curriero et al., 2002;

Eurowinter, 1997

OOEA ET AAEI EOU Ol

Another important factor contributing to the vulnerability of older people to extreme cold is the

evidence that older people do not perceive themselves at risk or vulnerable (eWolf et al., 2009;

Tod et al., 2013. In addition, each factor presented in @ble 2.3 may act independently or together

with other factors, both resulting in increases in inequalities and aggravated vulnerability. An

example is a study on older people and extreme weather events.§.extreme temperatures) by

Dominelli (2013) where she argues that factors increasing vulnerability, such as low income and
I'TARAO b,

I AAE 1T &£ O1 AEAI

AOOGAOO EAOA EI PAAOO 11

physical assetsln relation to climate change, the IPCC (2014b) asserts that populati growth

and the age structure of the population (ageing) have impacts on vulnerability, but other broader

factors such as individual characteristics €.g.sex income, health status, education) and the

physical environment (e.g.geographic location, heah and other public infrastructure) also play

an important role. Furthermore, in the Special Report on Managing the Risks of Extreme Events

and Disasters to Advanc€limate Change AdaptatioQSREX Repojt environmental (e.g.physical

dimensions, geography location, place, urban/rural), socal (e.g.demography, education health
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and well-being, cultural dimensions) and economic dimensions (IPCC, 2012) were also

considered as vulnerability factors.

The factors contributing to vulnerability presented here are crucial to understanding
vulnerability (Romero-Lankao et al., 2012) and, it is the combination of such factors and not only
their isolated occurrence that can further exacerbate vulnerability (Wker and Messias, 2012).
Notwithstanding the advances in the understanding of factors contributing to vulnerability,
Astrom and colleagues (2011) assert that there is still a lack of studies investigating social, health
and environmental factors associatedvith vulnerability and call for more research. These gaps in

knowledge will be addressed in this study.

In summary, deeper exploration and understanding of a broader range of factors and interactions
between factors is needed, coupled with an understandgnof the linkages between such factors in
shaping human vulnerability to extreme temperatures. This thesis will address this gap by
implementing an interdisciplinary and holistic approach to identify different types of factors and
categories of factors cofributing to both general and specified (extreme heat and cold)

vulnerability at the individual level in order to measure vulnerability.

2.2.3 Vulnerability assessments

The different conceptualisations of vulnerability discussed in Section 2.2.1 have abled the
development of various methods to measure vulnerabilityAlwang et al., 2001; Adger, 2006; Hahn
et al., 2009; Gaillard, 2010)For instance, in reflecting on the climate change literature, Kelly and
Adger (2000) distinguish between three types ofiulnerability assessments: end point (i.e. where
vulnerability is assessed as an outcomefocal point (i.e. vulnerability is used as an overarching
concept for the assessment) such as applied by the food insecurity and natural hazards, and;
starting point (i.e. vulnerability is used for identifying the sensitivity of the system) adopted by

some authors in the hazards/disasters literature (e.g. Wisner et al., 2004).

According to Gaillard (2010) some examples of vulnerability assessments have been developed

from different literatures. These include, the Pressure and Release (PAR) model in which Wisner

and colleagues (2004) show that different factors contribute to inequitable levels of vulnerability,

the Space of Vulnerability model by Watts and Bohle (1998 T A OEA O( AUAOAT 601 AOGO
approach by Hewitt and Burton (1971). Additionally, several authors have identified Amartya

3AT60 AT OEOI AT AT O APDPOI AAE A ORIiOWIEKelly &BH Adged O1 T AOAA
2000). In his approach, Sen @81) highlights inequitable access to education, health, food and

services as sources of vulnerability. What is notable about this approach is that it incorporates
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access to assets into vulnerability assessments. In doing so, Sen (1981) has linked the eptscof
assets and vulnerability which has been used by other authors in the development of vulnerability

assessments, an approach that is also taken in this thesis (e.g. Hahn et al., 2009).

Alwang and colleagues (2001) found a growing interest in the delopment of quantitative
measures of vulnerability in different literatures. Indeed, both the economics and sociological
literatures have used the sustainable livelihoods and assétased approaches to achieve this
measurement (Alwang et al., 2001). Interdiciplinary approaches have also been developed, such
as the Social Vulnerability Index by Susan Cuttee..Cutter et al., 2003) in the disaster literature
which according to Fussel (2007a) is also widely applied in the context of climate change. A
development since thenhas been for vulnerability assessments to measure the availability of

assets aiming at mininizing the impact of threats(Birkmann et al., 2010).

Vulnerability assessments are thus varied: some are mainly actaentred (Nelson et al., 2007);

context and purpose dependent Fussel, 2007a; Romero-Lankao et al., 2012 and
methodologically/output qu antitative to enable the findings to be translated into indices and GIS

maps (Kelly and Adger, 2000; Cutter et al.,, 2003). In addition, according to Brooks (2003)
vulnerability assessments should also take into account timescale issuet specified eventsto

develop adequate vulnerability assessments. This is crucial to understand specified vulnerability

for the implementation of adequate adaptation measures and strategies. As a result, he identified
OEOAA AAOACT OEAO 1T £ EAUADOA] AdORD OALOAMO OORDODO0 A
ET AOAAOGAOG ET 1 AAT OAiI PAOAOOOAOQh AT An OAEOAOAOD.
2003:9). Furthermore, Brooks (2003) has also considered an additional way of taking into account
timescale in vulnegability assessments which include distinguishing current from future
vulnerability (Brooks, 2003). Current vulnerability represents a snapshot of the baseline degree

of susceptibility a human systemé.g.individual) exhibits, which can therefore influerce its future
vulnerability (Brooks, 2003). Most of these measures take into account timescale issues and

assess current vulnerability but others assess future vulnerability to climate change, which is
considered to be a very difficult task as it deals wit high levels of uncertainties (Benzie, 2014).

The assessments of future vulnerability mainly usguantitative approaches focusing on climate

scenario projections and relying on secondary dataHahn et al., 2009; Zaidi and Pelling, 2013n

a top-down approach (Dessai and Hulme, 2004Benzie, 2014).

One of the approaches to quantitatively measure current vulnerability is the development of
indices using a composite index approach. These are based on the collection of quantitative
multidimensional indicators from either primary or secondary data,incorporating for example

the sustainable livelihoods approach (SLA) and investigating different types of assets to which

51



individuals or communities have access to (Hahn et al., 2009; Shah et al., 20¥&)cording to
Morse and colleagues (2009), the SLA constitutes a collective approach on assets in which
sustainability is defined as availability of assets in a vulnerability frameworkMost compaosite
indices use secondary data at the national and regional leveks.¢.Census data) instead of primary
data at the household or individual levels but there are many limitations (Hahn et al., 2009). The
use of primary data is considered an advantage as indices based on primary data do not rely on
available data from other souces overcoming the disadvantages of missing data, as well as issues
with data collection procedures (Hahn et al., 2009). In addition to the use of quantitative data for
the development of vulnerability indices, qualitative data has also been used to asses
vulnerability. Qualitative assessments of current vulnerability have mainly focused on the
dimensions contributing to vulnerability (social, physical, cultural and institutional) which impact

on the adaptation options available to individuals (Brown and/Nalker, 2008) (see Section 2.4).
These are considered to be bottorup approaches Dessai and Hulme, 2004; Benzie, 2014
aiming to understand the root causes of current vulnerability and the impacts caused by climate
events. Despite thisthey are not exempt of limitations. As such, they can only be applied to small
areas (e.g. neighbourhood, city and regional levels) and require large resourcd3eésai and
Hulme, 2004; Benzie, 2014

Moreover, Dominelli (2013) asserts that assessing theulnerability of older people to extreme
weather events should comprise more than the usual approaches on exposure and also include
the formal and informal characteristics of the places where individuals live (e.g. physical and
social infrastructures for care and support). In addition, Balbus and Malina (2009) go even further
and call for vulnerability assessments that combine both epidemiological data and context
specific dimensions. As most of the assessments of older people vulnerability to extreme westh
to date have been mainly qualitative, there also needs to be an increase interest in developing
guantitative indices. These indices with a focus on primary data collection would allow a better
understanding of the causes of vulnerability at the individal level and could help the
development of public health and social measures to be implemented to reduce vulnerability
(Balbus and Malina, 2009).

In summary, the focus of this thesis will be on current vulnerability, assessethrough the use of
primary data and both quantitative (.e.index development) and qualitative approaches to assess
general and specified (heat and cold) vulnerability, respectively. In order to achieve this,

strategies for operationalising vulnerability are considered below.
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2.2.4 Umg assets to assess human vulnerability

This section explores the concept of assets and its use in a rangelistiplines for understanding
how they relate to vulnerability, bringing together different insights using assets to assess

vulnerability.

2.24.1 Defining assets

The notion of assets has been used in the sociology literature as means to understand livelihood
strategies in poverty and deprivation contexts in the Global South (Rakodi, 1999). Furthermore,
the use of assets has also been associateith the concept of capabilities (Sen, 1999) in both the
sociology and health literatures which represents an additional argument of the particularly

significant role of assets for understanding vulnerability. Accordingly, Ellis (2000) sees them as

O O Kyiot&apital that can be utilised directly, or indirectly, to generate the means of survival
of the household or to sustain its material welbeing at differing levels above survivab j %l | E O
2000: 31).

In addition, Ellis (2000) asserts that assets aressential for understanding livelihoods but outlines
disagreement on the types of capitals that are part of assets. As such, within the literature, there
are many ways in which assets can be defined and interpreted. According to Bebbington (1999)
assets orcapitals
OAOA 11 6 OEiIi PI U OAOI OOAAOG OEAO PATPI A OOA EI
OEAI OEA AAPAAEI EOU OI AA AT A OF AAOG86 " AAA
Others likethe Ford Foundation (2002) define assets as

OA AOT AA AOOAU 1T &£ OAOI OOAAO OEAO AT AAIT A b
I EOAO AT A O DPAOOEAEDPAOA ET OEAEO Ol AEAOE
Foundation, 2002: 4).
These different interpretations of the concept of assetsave thus operationalised assets in various
ways (Ellis, 2000).For example,Bebbington (1999) operationalises assets as human, produced,
social, natural, and cultural. Additionally, afive-capitalsd model has been developed that
differentiates financial, human, social, natural and manufactured or physical capitalf@kodi and
Lloyd-Jones, 2002; Porritt, 2005; Manzi et al.,, 20)0Owhich can be applied in an array of
perspectives, such as social and economic (Manzi et al., 201D the other hand, one of ta oldest
and most used categorisatios of assets are the ones by authors such as Chambers and Conway
(1992) and Scoones (1998) which have identified five types of capital assets, which include

human, financial, physical, natural and social capital.
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Nonetheless these different categorisations of assets have many commonalities. The five types of
assets can according to Ellis (2000) supplement and substitute each other, allowing for
transformation of one type of asset into another which is considered to be @mmon strategy
used by individuals and households to compensate the lack of one type of asset (e.g. financial
assets can be transformed into human assets if investment is made in education). Despite its
broad use, critics of the five assets model are felwut generally point out feasibility issues and lack

of ability to change livelihoods (Morse et al., 2009). Additionally, Morse and colleagues (2009)
outline particular issues related to the fact that individuals or households are absent from the
livelihoods approach as it focuses on different types of assets and not on individuals, and that it is
not made clear how to empirically assess and measure assets. Others like Rakodi (1999) argue for
the inclusion of political capital that despite being similar tosocial capital is grounded on the
access to decisiormaking networks and institutions. Notwithstanding the previous criticisms,
Gutierrez-Montes and colleagues (2009) assert that the assets focus in the sustainable livelihoods
approach is an analytical tob that focuses on individuals, their resources and capacities.
According to the livelihoods approach researchersfocus on assets is one that allows a better
understanding of the relationships between individuals and their environment, as well as the
interactions between different types of assets in order to increase opportunities to improve the
capabilities of individuals, which has been neglected in othedisciplines (e.g. Rakodi, 1999;
Rakodi and LloydJones, 2002Porritt, 2005; Manzi, 2010

Despite not being as widely considered or used, assaiee defined in the health literatureas

@ny factor (or resource) which enhances the ability of individuals, groups, communities,
populations, social systems and/or institutions to maintain and sustain health and
wellbeing and to help to reduce health inequities. These assets can operate at the level of
the individual, group, community, and/or population as protective (promoting) factors to )
AOEEAO ACAET OO 1 EEABO OOOAOOAOGGE j-1TOCAT AT A : EC
Moreover, Harrison and colleagues (2004) assert that assets can be divided into physical,
financial, human, social and erivonmental (in Morgan and Ziglio, 2007), which portrays many
commonalities with the categorisations of assets within the sociology literature. The links
between assets as used in the health, sociological and anthropology literatures are explored
further in the research undertaken in this thesis. Table 2.4 presents exgles of types of assets in
different literatures with relevant sources.In this thesis, assets are defined as human, financial,
physical, social, placéased factors, or characteristicsdirectly or indirectly available to
individuals in anticipating or responding to threats. This definition was developed for this

research taking into account theevarious definitions and the context of this research.
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Table 2.4 Summary o€ategories of asets,types of assets, relevant sources ardisciplines

Assets Examples Relevant sources Disciplines
IPCC, 2012; IPPR North, 2011
Education level, skills,| May et al., 2009;Moser and
knowledge, good health| Dani, 2008; Dahlgren and Sociology:Health:
H ability to labour, living | Whitehead, 2007; Wisner, 2006; . ’ '
uman . ) Environmental
arrangements, occupation, OECD, 2006; Barton and Gran science Economics
nutrition  status, marital | 2006; Vatsa, 2004;Ellis, 2000;
status DFID, 1999; Rakodi, 1999
Scoones, 1998; Carney, 1998
Ford and BerrangFord, 2011,
IPPR, North, 2011;Moss et al.,
_ 2010; May et al., 2009;Moser | gqciology: Health;
_ _ | Income, savings, access t and Dani, 2008;Dahigren and|  Enviromental
Financial | credit, pensions, informal| whitehead, 2007: OED, 2006: science ECOnomics:
economy, expenses Barton and Grant, 2006;vatsa,|  pyplic Policy
2004; Ellis, 2000; DFID, 1999;
Rakodi, 1999; Scoones, 1998
Carney, 1998
Buildings, type of housing, |ppRr, Norh, 2011; May et al.
housing tenure, roads, tools; 2009: Moser and Dani, 2008]
appliances, ~ ~ machines| cyiter and  Finch, 2008; Sociology; Health;
Physical | races, Irmgation canals,| pahigren and Whitehead2007; | Enviromental
y power lines, affordable| parton and Grant, 2006:vatsa,|  science Public
energy,  water supply,| 2004; Ellis, 2000; DFID, 1999 Policy
sanitation, .| Rakodi, 1999; Scoones, 199¢
telecommunication facilities, | carney, 1998
transport
Land, atmosphere, water, IPCC, 2012; IPPR Nd’ﬂt 2011;
Natural tre.es’ Wild-veg.etab|e’ wild Riva et a|2010, Mayet al., 2009 Sociology' Health:
Public (;r a!"m.a's’. fisheries S.‘tOCkS Moser and Dan|,2008Df31hIgren Envirom’ental 1
Place biodiversity, metals, oil and and .Whltehead, 2007, OECI.: science Economics;
based | ONer environmental | 2006; Barton and Grant, 2006;] =5, |1, To e T
resources, access to publi Vatsa, 2004 Ellis, 2000; Rakodi, y
amenities and services 1999; DFID, 1999; Scooneg
1998; Carney, 1998
IPPR North, 2011; May et al
Networks,_ connectedness 2009; Moser and Dani, 2008] Sociology: Health:
, membership of groups and| papigren and Whitehead, 2007]  Enviromental
Social associations, relationships 6

trust, support,
and exchanges

reciprocity

OECD, 2006; Barton and Gran
2006; Vatsa, 2004;Ellis, 2000;
1999

DFID, 1999; Rakodi,
Scoones, 1998; Carney, 1998

science Economics;
Public Policy

Table 2.4 presented examples of types of assets in different literatures with relevant sources,

gathered from the literature. The fivetypes of assets were found to be broadly used within

different research fields and only one type of assets was found to have different designations (i.e.

natural, public or placebased assets). Several elements are common to the types of assets and the
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examples considering the wide range of research fields. As a result, assets are used broadly in

diverse disciplines.

As seen so far, the concept of assets and the five asset modievalinkages between both the
health and sociology literatures andplay animportant role in the process of operationalising
human vulnerability. Access to assets can thus be seen as the root causes of vulneral{ilitgser,
2011). Moreover, Moser (2011) argues that vulnerability is associated to lack of assets in the sense
that the bigger andthe more diverse the asset portfolio the less vulnerable individuals and
households are. Despite this, the role of assets in reducing vulnerability still needs to be further
understood (Alwang et al., 2001) through exploring the relationshipsvith resilience (Romero-
Lankao et al., 2012) and adaptationBrooks, 2003; RomereLankao et al., 2012 (see Sections 2.3
and 2.4).

In summary, the use of assets and asset approaches offer a framework that can be considered
through the combination of both health and sociology perspectives for operationalising
vulnerability. The approach taken in this thesis is one that integrates the need to undgand the
root causes of vulnerability by looking at the different types of assets individuals have access to,
which is developed byusing the concepts of human, physical, financial, social and plaoased

assets.

2.2.4.2 The relationship between assatsd vulnerability to climate change

'if AOOUA 3AT1 60 OAIETAI x1 OE jpwwwq T1T OEA EOAAATI O
them to live a meaningful life has also called for thO A P AbfOEAADAAE]I EQEAOCSE 1T £ DA
lead the kind of life they valueAT A EAOA OA sén| 1999:(8). Aécartir® fo&en (1999)
©@apability is thus a kind of freedom: the substantive freedom to achieve alternative
£O0T AOETTEIT ¢ AT i AETAGETT O j10h 1AOO & Oi ATT U PO
(Sen, 1999: 75).
10 A OAOOI 6h OEAU AOA ET & OAT AAA Au AO 1 AAOGO £EEO
physical aspects such as agsexh  EI 11T AOON OAT OEOIT1 AT 6A1 AEOAOQOI
OAI PAOAOOOA AT A OAET AAITHINA OBRGA OEGRMOET AO KR OOA GEIAT
Al ATEGEAOG AT A OI AEA1T AAPEOAI N OAEEEAOAT AAG ET OA
OPAAEEZEAON AT A ET AT I A OAEOOOE Ar))(Hadh bfthese &leinEnisT OEA A&
and/or combinations of elements create different conditions for individuals and will determine
what capabilities are used. In the health literature, Mel Bartley (2006) makes connections
between the concepts of capability, assets and resilience. The concept of capabilitiates to the

concept of assets in the sense that capabilities and functionings can only exist if there are available
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assets. This has also connections with some of the literature on vulnerability to disasters through
exploring how assets help understand th construction of risk and inequalities and its impacts on

individual health and wellbeing (e.g.Weber and Messias, 2012)The emphasis on assets in this
OAOAAOAE OEOO OAI AGAO OI 3A1T60 APDPOI AAE AO AOO

resilience (see Section 2.3) and adaptation (see Section 2.4).

Furthermore, Carney (1998) asserts that when addressing the concept of assets one should also
take into account associated dimensions,
OEFEOOOR OEAOA EO A 1 AAA coftéxt irDihithA=e%6td dxistAtheOE A ¢
trends, shocks and local cultural practices which affect livelihoods). Second, it is vital to
understand the structures (organisations, from layers of government through to the private
sector in all its guises) and proceses (policies, laws, rules of the game and incentives) which
AARAEET A DPAT Pl AGO(Chrie@ANEH. T A 1 DOET 1 086
Access to assets is a critical issue to achieve better outcomes in life, according to Ellis (2000). In
assisting the argument for using arasset approach, Moser (2009) assts that the empowerment
and agency of individuals to achieve better lives is only accomplished through access, availability
and accumulation of assets (e.g. financial, plat®sed) and argues that assets are the roots of

empowerment and agency.

The five assets approach by Chambers and Conway (1992) and Scoones (1998) was used by the
Department for International Development (DFID) for the development of the sustainable
livelihoods framework (DFID, 1999) whichhas since ben widely used by agencies and NGOs in
developing countries (DFID, 1999; Allison, 2004)it has been useddr assessing poverty levels
and designing interventions for poverty reduction @llison, 2004; Moser and Dani, 2008focusing

on the assets individua and households possess that enables them to sustain their livelihoods
(Gutierrez-Montes et al., 2009; Allison, 2004).

Despite being widely used in the development context, there have been few attempts to
implement the assets approach in the developed wla having only been applied to the context of

poverty (e.g# AT AAEAT 711 AT 80 &1 O1T AAOETTh ¢mmpn [/ @AAI h
To illustrate, in developed countries, such as Canada and the UK the five assets model has been
implemented with some changes comprising the classification of assets, shaped to better reflect

the different challenges individuals face in developed countries. As such, natural assets were
renamed to placebased assets (IPPR North, 2011), public assets (Oxfam, 2009; Oxfabi3), and
PDAOOI T Al AOOAOO j#Al AAEAT 7dadeddr Bullic asdet® aré\rdldddd 1 T h
to the geographic location where people live and work and include public infrastructures and
services (i.e. medical centre, library, community centrggarks) (IPPR North, 2011; Oxfam, 2009;

| AT h ¢mpoqh xEEI OO0 PAOOI T Al AOOAOO AOA OAI AO
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beliefs, selfA OOAAT h OAI OAOGQ j #A1T AAEAT 711 AT180 &1 O1 AAGET 1
in developed counties has been scarce but useful to test its applicability to a different
development context. The cases mentioned above represent examples of howissue crosses

disciplinary boundaries (i.e. international development) allowing interdisciplinarity , but there is

still reticence in applying an assets approach to the developed world.

The occurrence of extreme temperatures is onef many factors affecting human health (IPCC,
2012) and according to Moser (2011) health related impacts of climate changeurban areas are
more pronounced in more deprived populations and individuals as they generate pressure and
loss on different types of assets, such as health and wellbeing (human assets), housing (physical
assets), income (financial assets), social relatigships (social assets) angdhealth and care
infrastructures (place-based assets). The IPCC (2014c) considers the characteristics of
individuals, populations and their surrounding environment (.e. health status, age,sex
socioeconomic status, public healt and other infrastructure, geographic location) to be generic
causes of vulnerability to the health effects of climate change and variability. Despite each of the
causes occurring and being assessed separately, in practical terms yhenostly occur in
combination. In the case of extreme temperatures, the geographic location is an important factor
influencing the impacts individuals may suffer and those living in cities are most at risk due to
exposure to urban heat islands associated with socioeconomic v@rability and characteristicsof

the city and neighbourhood (Uejio et al., 2011).

2.2.4.3 Exploring the links between assets and determinants of health

The health literature has addressedthe operationalisation of assetsthrough the use of

determinants of health. This is mainly a difference in language, which has in turn framed the

concepts that are most frequently used. One of the reasons for thisay be due to the loose
understanding of the different types of assets shaping health and contributing toutnerability

(Morgan and Ziglio, 20038 3 AT 80 x1 OE jpwwwq 11 AADéduattdEOU EAO
as crucial for health in addressing assets (Marmot, 2013As such, there has been increasing

interest in the notion of assets and asset approach&s health focusing on positive characteristics

and capacities of individuals (Morgan and Ziglio, 2007) which according to Huber and colleagues

(2011) has resulted from an evolution of the definition and conceptualization of health within a
positive/optimis tic perspective. The concept of assets has been associated witmat of

determinants of health which are

OAT CA 1T £ PAOOITAIh OI AEAT R AATTTIEA ATA
E OOAOOO 1T & EI AEOEAOGAINO 10 Pi DOl ACGEI T 0856
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The WHO (2013a) argues that the determinants of health comprise the social, economic and
physical environments, and the characteristics and behaviours of each individual, with additional
factors playing a crucial role. As such, there is a gap in und&sding the links between assets and
determinants of health. Despite this, some authors have focused their work in understanding the
social determinants of health and have asserted thaealth inequalities and disadvantages include
reduced or lack of asset (e.g. family assets, education, income, housing quality) (e.g. Wilkinson
and Marmot, 2003; Marmot and Wilkinson, 2005)In this research both assets and determinants
of health are considered to have connections with the factors increasing vulnerabilityistussed

in Section 2.2.2, regarding extreme temperatures, and are thus used to assess vulnerability. This
constitutes a novel approach and there is strong justification for making connections between

assets and determinants of health with the factors in&asing vulnerability based on the literature.

Unequal distributions of the determinants of health found among individuals, communities,
regions and countries has led to the development of the concept of health inequality. The WHO
has defined it as differ@ces in the distribution of the determinants of health and the health status
of individuals (WHO, 2013b). Additionally, Marmot (2010) asserts that health inequalities result
from wider societal inequalities and due to the characteristics of the places wheindividuals live
(CSDH, 2008; Marmot, 2010 which in turn are determined by the social, political and economic
spheres of society (CSDH, 2008). Ultimately, Marmot (2010) argues that

OOAAOGAET ¢ EAAI OE ET ANOAI EOQEAAABO A- AHDODODAD LA
)y OOOAO 1T &£ OI AEAT EOOOEAA EAOA Al 01 AAAT AOOT AE,
their quality of life and the probabilities for morbidity and mortality (CSDH, 2008). The debate on
individual freedoms from AmaOOUA 3 AT 80 OAI ET Al x1 OE jpwww EA

with the debates of health as a human right and with the determinants of health (Marmot, 2013).

In addition, according to Steimann (2005) the sustainable livelihoods approach offers a
salutogenic (i.e. origins of health) perspective within the development literatureThis link
between assets and salutogenesis has been identified in both the healthdadevelopment
literatures (Steimann, 2005; Marmot, 2013(more details in Section 2.3.4)There is a requirement
for protecting health by reducing the risks and impacts from threats/disturbances through assets
(Marmot, 2013). As a result, Curtis and Over2Q12)

érgug for research that considers complex processes operating at various geographical
OAAT AOGh TETEETC AOCOi AT OO AAT 6O Oci i1 AAT EAAI

A N L A ~ A

which is developed in this thesis.
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In summary, this section has discussed the vulnerability literature and identified several gaps in
knowledge presented throughout the section. These knowledge gaps will be addressed by the first
research question: 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?.

2.3 Resilience

The concept of resilience will be explored in four subsections. First, definitions dn
understandings of resilience are reviewed, in Section 2.3.1. Second, the concept of resilience is
discussed in the context of extreme temperatures in Section 2.3.2. Third, different types of
resilience assessments and measurements are outlined, in Seati@.3.3. Fourth, the use of the

sense of coherence to operationalize human resilience is examined in Section 2.3.4.

2.3.1 Definitions and interpretations of resilience

Defining resilience is not a simple or straightforward undertaking. It is thought that it was first

OOAA ET OEA pogmO AT A AARAOEOAO &EOI T OEA |, AOGET x10

AOT 1 OET C O OAI AOGOEAEOUS /&Gy, 2014p Quprentlyj réslidndelisA %O U i

broadly defined as
CBR AAEI EOU T £ A OOAOGOATAA 10 T AEAAO O OPOEIT C
recover quickly from difficulties; 0T OCET AOO6 j / @@\HOA $EAOEIT T AOU

In the last four decades tle concept of resilience has been vastly applied and researchada

breath of disciplines, such as climate, disaster, child psychology, ecology, engineering, health and

sociology literatures, among others (Gaillard, 2010)Resilience has a prominent histoy in both

ecology and psychology, but imost well developed in the systems and ecosystems arenddefkes

and Ross, 2013Doring et al., 2013. In addition, a controversy on the origins of the use of the term

is also disputed, e.g. introduced in ecology by Holling in 1973 (e.g. Cutter et al., 2008; Berkes et al.,

2012), while authors like Norris and colleagues (2008) suggest resilience had its gims in physics

and mathematics. Others such as Gaillard (2010) assert it emerged in the climate and disaster

literatures, and Lorenz (2010) argues it was firstly used in medical science by Pfeiffer in 1929 and

afterwards by Werner in 1971 in the field ofpsychology.

These diverse disciplinary roots of resilience have resulted in many different definitions, which
can be categorised based on four main questions: (1) what does resilience refer to?; (2) resilience
of what?; (3) resilience to what?, and; (4) wat is the ultimate goal of resilience? (Table 2.5.1 to

2.5.3, respectively). This helps exhibit and highlight the commonalities and differences between
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definitions. However, for the purpose of this thesis special attention will be given to the health
and psychology literatures as they are the ones that better help to understand human resilience
as they focus on the individual and have attempted to measure it, which is alsoeoof the aims of

this thesis.

Table 2.5.1 Selected definitions avhat resilience refers to§ sources andlisciplines

Definitions Sources Disciplines

@ measurd Holling, 1973 Ecology
Rockefeller Foundation, 2014; Dominelli, 2013; Sociology; Human
WHO, 2011; Edwards, 2009; Keim, 2008; Almedorr] development;

@ capacityd and Tumwine, 2008; Gunderson et al2006; Health; Disaster
Manyena, 2006; Walker et al., 2004; UNISDR, 2004 Science
Bonanno, 2004; Glantz and Sloboda, 1999; Enviromental
Cederblad et al., 1994 science
Resilience Alliance, 2014; Marmot, 2013PCC,
2012; Resnick and Inguito, 2011; WHO, 2011; Enviromental

&n abilityd Lamond et al., 2009; Cutter et al., 2008; IPCC, 200] Science Ecology;

Jackson et al., 2007; Bartley, 2006; Tompkins and Disasterscience
Adger, 2004; Bonnano, 2004; UKCIP, 2004; Fribord Health; Psychology
et al., 2003; Pelling, 2003; Adger et al., 2002

@n internal Davydov et al., 2010; Gallopin, 2006 Environmental
property 0 science Psychology
@ characteristiod | Wagnild and Young, 1993 Psychology
& processd Windle, 2011; Almedom, 2008Norris et al., 2008; Human
P Luthar et al., 2000; Masten et al., 1990 development;
Psychology; Health
@n outcomed . _ Human
@ood outcomes Netuveli et al., 2008; Masten et al., 1990 development:
Health
@ productd Pelling, 2003 Disasterscience
®elationshipsd | Folke, 2006; Luthar, 2006 Ecology; Human
development
@n amount of Nelson et al., 2007 Environmental
changed science
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Table 2.5.2 Selected definitions dvhat is resilientd sources andlisciplines

Definitions Sources Disciplines
Rockefeller Foundation, 2014; IPCC, 2012; Ecol
Edwards, 2009; Almedom and Tumwine, 2008; D(i:soaggeyr'
@ systemb Nelson et al., 2007; Gallopin, 2006; Folke, 2006; science

Gunderson et al. 2006; Manyena, 2008Yalker et
al., 2004; UNISDR, 2004JKCIP, 2004; IPCC, 2001
Holling, 1973

Enviromental
science Health

@ social or ecological Climate
System:)@ocial- IPCC, 2014b; IPCC, 200UNISDR, 2004 science
ecological systend Disaster
_ _ science
@ social systeng Cutter et al., 2008 Disaster
Bocietyd science
g]zﬂnljggn al§ and Dominelli, 2013; WHO, 2011; Almedom, 2008 S';if(‘)'fg‘éy
(:écologigal systems

(95roup56. o Rockefeller Foundation, 2014Marmot, 2013: Climate
@ommunltlesé Edwards, 2009;Almedom and Tumwine, 2008; science
nstitutions Gand Almedom and Tumwine, 2008 UNISDR, 2004; Disaster

©ther social entities§
familiesd

Adger et al., 2002Adger, 2000

science Health

®eopled dividuals
Qctorsd

Rockefeller Foundation, 2014Marmot, 2013;
Windle, 2011; Davydov et al., 2010; Edwards,
2009; Almedom and Tumwine, 2008; Jackson et
al., 2007;Bartley, 2006;Pelling, 2003

Psychology;
Health;
Disaster
science
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Table 2.5.3 Selected definitions dfesilience to whath sources andlisciplines

Definitions Sources Disciplines

@hangé @Gxternal changd | IPCC, 2014b; WHO, 201Resilience
@uture uncertain changdé | Alliance, 2014; Almedom, 2008; Norris et al.;  Interdisciplinary;
@listurbanced 2008; Nelson et al.2007; Gallopin, 2006; Ecology;
(erturbation §@dverse | Gunderson et al., 2006; IPCC, 2007; Eg‘é'r:ggmg?r']
and/or turbulent changesd | Tompkins and Adger, 2004Walker et al.,

2004; Adger et al., 2002Holling, 1973

Marmot, 2013; Davydov et al., 2010; Lamon(¢ Psychology; Human

®lardshipd dversityd et al., 2009\Netuveli et al., 2008;Jackson et deVHeloFl)rr:l_ent;
al., 2007;Masten and Obradovic, 2006; Healtn;
Luthar et al., 2000; Glantz and Sloboda, 199  Environmental
- — _ science
Stres) @xternal stresse® | Rockefeller Foundation, 2014Windle, 2011; Environmental
Gignificant sources of WHO, 2011;Manyena, 2006; Adger et al., SCi(_-l'nCe Disaster
stress or trf;\umeﬁ 2002; Adger, 2000 science Health
Disaster; Gazardg IPCC, 2014b: IPCC, 2012; Cutter et al., 200§ nterdisciplinary;

Disasterscience
Environmental
science Health

(Potential hazardg@azard | yaim 2008: UNISDR, 2004: Pelling, 2003
stress) @azardous evend

@&xtreme loadd UKCIP, 2004 Climatescience
Jhreatsd Ghockd Rockefeller Foundation, 2014Marmot, Disasterscience
©hallenging or threatening | 2013; Dominelli, 2013; Manyena, 2006; Health; Human
circumstanced Masten et al., 1990 development;
Sociology
@atastrophig event_s Almedom and Tumwine 2008 Health
and/or experiencesd
@Iness or losd Resnick and Inguito, 2011 Health
Qrisisd Marmot, 2013 Health
®iskd Netuveli et al., 2008 Health

Definitions of resilience vary according to focus (system, individual) rad scale (temporal and
spatial). The ecology, climate change and disaster fields are more prone to consider a temporal
scale (present, future) (e.g. Nelson et al., 2007; Pelling, 2003) and to consider resilience to external
events (e.g. Adger, 2000; Adger et al., 2002). In the climate obe literature, resilience is system
oriented (Nelson et al., 2007) whilst the psychology and public health fields are generally
interested in internal (individual) responses to either internal or external events (e.g. Masten et
al., 1990; Bartley, 2006; Amedom and Tumwine, 2008).

Another perspectivesees individual resilience as a

OAUT AT EA DPOT AAOO xEAOAET ET AEOEAOAI O AEODI Al
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has been found to be associated with individuals and the characteristics where they live (Brown
and Westaway, 2011). This includes assets (i.e. skills, educations, access and quality of public

amenities) which are considered to influence the impacts of tleats and stressors.

Recurrent elements in the definitions of resilience can be identified as all definitions follow a basic
structure (see Table 2.5.942.5.3). Despite this, levels of specificity ranging from more general to
more specific definitions werealso found among the definitions of resilience. The one element
that is common to all definitions is the different attribute resilience refers to (i.e. capacity, ability),
factor of interest (i.e. change, stress, threat) and focus (i.e. system, peopldje definitions found
from this review (Tables 2.51 - 2.5.3) are not conflicting but present some notable differences, as
was found regarding the concept of vulnerability (see Section 2.2.1). Nonetheless, within related
disciplines such as human health, hun development and psychology, approaches resilience
present a great diversity.

All these various meanings mentioned above suggest that resilience is considered to be mainly an
ability, capacity, characteristic or process a system uses to positively respond or adapt to threats,
stresses or events. As such, resilience exists in everysteem and is put to test in certain

circumstances (e.g. disaster, shock). Additionally, according to Dominelli (2013)

OOAOGEI EATAA EAO TT1T1ETAAO AT A EOAAOOOAA AEAOAA(
resilient along one dimension, but not in anther. And resilience can vary over time as the
AT 1T OA @0 (Domidelli, QL8 808).
This is a significant development in how resilience can be conceptualised and consequently
AOOAOGOAA8 4EA AT OxAOO O1 OEA RO Aeéactoiing to FoReAeOET EAT AA
al. (2010) allows the distinction between general resiliencde.g. to a wide range of disturbances,
shocks or threats)and specified resilience(e.g. to individual disturbances, shocks or threats)
Therefore, Folke and colleagues (2L0) define general resilience and specified resilience,

respectively as

O4EA OAOGCEIEATAA T &£ ATU ATA Al1l DPAOOO T &£ A OUOGO
(Folke et al., 2010: 3)
E x EAOR ulddpart of B dy@einrelaed GET EAT A A

i
oi1l OAOEAAIT AR O TTA T0O i1 OA

A PAOOEAOI AO AT
3)

O04EA OAOEI EATAA O
0
The Royal Society (2014) has also conceptualised resilience as general resilience and specific

resilience, following Folkeet al. (2010) definitions.

These distinctions, have been coined with a focus on systems by Folke et al. (2010), similarly to
what was found with many of the definitions provided in Table 2.5.2. Despite this, they can also

be applied to the individual. Forinstance, two of these examples include the Rockefeller
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Foundation (2014) and Edwards (2009) that incorporate the resilience of individuals,
communities and systems in their definition. Such a link is thus possible as many academics
consider that individuals are actors within systems (e.gBrown and Westaway, 2011; Simonsen
et al., 2019 and components of systems (e.g. Simonsen et al., 2014; Brown and Westaway, 2011).
Furthermore, many definitions of resilience include references to systems, individuals,alies,
groups, communities, institutions and even nations (see T#d 2.5.2). Here, the interest i®n the
resilience of individuals, which is the focus of this research. Distinctions between general
resilience and specified resilience have also been addressed by Miller and colleagues (2010) who
call for a better understanding of both types of resiliene. Following this, both Folke eal. (2010)

and Miller etal. (2010) have raised a particular concern when the aim is to increase resilience, as
in their view increasing specified resilience may have implications for general resilience, as
focusing on certin types of threats threaters the general resilience to unknown or unspecified

threats.

A concern raised by Leichenko (2011) resulting from the array of conceptualisations are the

difficulties in finding

OOEA ADPDOI DPOEAOGA AT Al ADBARAKE QROSKERDAMEA | AA
(see Section 2.3.3, for more details on resilience assessments), but despite this the concept of
resilience has been increasingly gaining attention for better understand adaptatioithis supports
. AT O1T 1 (2007) velv 8héat Gdsilience includes the capacity to adapt and thus call for a

resilience approach focused on enhancing the sources of resilience to assess adaptation with the

ultimate goal of reducing vulnerability which is further discussed in Section.3.

2.3.2 Human resilience to extreme temperatures

The resilience of individuals and societies is modified by events such as extreme temperatures
(IPCC, 2012). As a result the IPCC (2012) has called for improvements regarding planning and
policy in order to increase resilience in the short, medium and longer terms. Opportunities to
increase human resilience have been proposed and include the development and implementation
of programmes aiming at reducing vulnerability (Keim, 2008). Additionally, public hegh
approaches were identified as being the most appropriate to increase the resilience of individuals

and societies (Keim, 2008).

For example, most of the emphasis on resilience to climate change and extreme temperatures in
the health literature has focised on the health systemd&.g.WHO, 2011) and built infrastructure
(e.g.0Oven et al., 2012) to deliver individual resilience. The WHO (2009) and the IPCC (2012) offer
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a similar argument to increase the resilience of individuals and communities aiming atdecing

the impacts of climate change with a focus on service delivery by health planning (e.g. early

warning systems) and health professionals. Furthermore, according to the WHO (2011)
OZAx EAAI OE bDPi1EAEAO AT A bDPOI COAiafioA GeatheOA OAEIT |1
ATTAEOETT O AT A OAAOITAI OOAT AOGh AOOOAT O Al EI A
(WHO, 2011: 28).

In this sense, the focus has been on the resilience of the heattéwre facilities and services for the

provision of care to the most vuherable populations, such as older people aiming at reducing

vulnerability and increasing resilience to extreme temperatures. Despite this, authors

acknowledge that other sectors besides health can also contribute to resilience building efforts,

which include for example the transport and energy sectors (Haines et al., 2010), and urban

planning (Bulkeley, 2010). In addition, Marmot (2013) from a health perspective also argues for

increasing individual resilience through assets in addressing the threats indiduals face,

including extreme temperatures.

In a study ofheatwaves and climate change adaptation in the UK, Wolf and colleagues (2010)

Aobpil 1 OAA OEA OI 1T A T &£ O1 AEAIl AAPEOAI ET ET &£ OAT AET
that social networks enhanced resilience. Despite this, their findings indicate that there is a

narrative of resilience among older people and their social contacts that is only changed due to

negative changes in health status (e.g. illness, lack of mobility) which rtoasts with the

epidemiological narrative of vulnerability of older people to climate change (Wolf et al., 2010).

Another study by Hansen and colleagues on perceptions of heaated vulnerability and barriers

to adaptation in Australiarevealed thatoldd O BDAT B1 A8 O 1 EEA A@PAOEAT AAO DI
their resilience to heatwave® | ( AT OAT AO Al 8h ¢mppQ8 ! AAEOGEI T AI I
found to be an enabler for adaptation (Hansen et al., 2011). Furthermore, Lowe and colleagues

(2011) in a study on adaptation advice and heatwave early warning systems call for more research

on the factors that increase resilience for improvements in existing action plans.

On the other hand, regarding resilience to cold, the Department of Health in Hagd has called

for programmes and actions to increase the resilience of individuals and communities to reduce
the health effects of extreme cold (DoH, 2013). Furthermore, it is acknowledged that a
comprehensive approach is needed to address resiliencerielation to other health issues such as
inequalities and fuel poverty (DoH, 2013). Improving the resilience of most at risk and vulnerable
individuals such as older people has also been advocated (DoH, 2013). In a review paper by
Conlon and colleagues (2D1) regarding the prevention of coldrelated health effects, these
authors suggest resilience building strategies at the individual, infrastructure and neighbourhood

levels to improve adaptation to extreme cold based on policies and programmes aiming at
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increasing protection against the cold, energy efficient homes and buildings, as well as shelters,

respectively.

As a result of lack of evidence on human resilience to climate change in general and extreme

temperatures in particular, the IPCC argues that

OOAOAAOAE EO TAAAAA 11T OEA OAOGEI EATAA i £ EOI
ET AGAAOA OAOEI EAT AA Q theatiwdvelrisid. AitebuglitieOzA«dd howOA O ¢
AAAPOAOGEIT T bDPi1EAEAO | AU ET AwdADMc:B)O OAAOAA O

Furthermore, Curtis and Oven (2012) call for a better understanding of the social factors and
processes contributing to human resilience as research has shown that reducing individual and
household vulnerability (e.g. increase access to assets) magiease their resilience. In summary,
the lack of evidence on the determinants of human resilience to extreme temperatures is
considered a major gap in knowledge, which is addressed in this thesis by assessing both general

and specified resilience to extrere heat and cold temperatures.

2.3.3 Resilience assessments

As a result of the diverse disciplinary roots of the concept of resilience many approachieave
beentaken to measure it (Leichenko, 201} These have in the words of Werner (2012) allowed
the concept of resilience to become

Ol OAOOOAA AOOh EOITEAAI T UR O 1 AxEAO O1 AAOOGOE
The panarchy approach from Gunderson and Holling (2001) is possibly the most widely used for
assessing resilience in ecology (Cutter et al., 2008). In the hazards literature, Cutter and colleagues
have in 2008 developed the DROP (DisasteeRilience Of Pace) model to assess the resilience of
communities to threats. In their model, six resilience indiators are proposed comprising
ecological, social, economic, institutional, infrastructure and community competence dimensions
with respective candidate variables that still had to be tested, as the model had not been
operationalised so far (Cutter et al.2008). Later on, following on previous work (Cutter et al.,
2008), Cutter and colleagues developed a methodology farquantitative method to measure
community resilience using a set of indicators (Cutter et al., 2010). This later work, constitutes an
improvement on their earlier work and highlights the need to understand thea@ncept of resilience
for then developing an analytical approach to assess resilience. Other examples are still scarce.
AEEO OODPDI OO0 " AOEAO AT A 21 0r@eh op compunity] redlidnicd &£l O
through looking at the similarities between ecosystems (which deals with systems) and health
literatures (which deals with the individual) as they both focus on the capacity to adapt.

Opportunities for interdisciplinary research into novel theoretical and analytical approaches to
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resilience integrating the health, psychology and climate fields are thus considered crucial to
understand what shapes human resilience (Berkes and Ross, 2013). In their model of community
resilience they include a series of characteristics (e.g. social networks, knowledge, values and
beliefs, peopleplacerelationships) leading to agency and selbrganization, resilience being a
function of these two (Berkes and Ross, 2013). According to Berkes andsR¢2013) the health
literature brings agency to the forefront of the resilience debate which has been neglected in other
sciences, such as natural sciences. Despite this, in the natural sciences, Walker and colleagues
(2004) emphasize the importance of acess to assets, institutions and governance within the
many factors shaping resilience, which can impact on the empowerment and agency of individuals

(further discussed in Section 2.5).

The health and human development literatures have a tradition in measing resilience both at

the community and individual levels through the development of quantitative measures (Brown

and Westaway, 2011). As an example, in a systematic review of the literature on the use of the

concept of resilience in public health, Cakden etal. (2011) found nine related key concepts:

community, disaster, socialecological, infrastructure, individual (psychological), organisational,

network, urban, and system resilience. This again shows that resilience thinking is a good

framework to understand the ability of systems to deal with threats and as such the concept of

human resilience is to be further discussed as it allows exploring what Castleden and colleagues

i cmppa EAOA AAI T AA OET AEOEAOAI j POUAEI I T CEAAI q OA

In the health literature, Castleden etal. (2011) mention that there are many ways to assess
resilience, but there is no agreement on which approach or indicators to use. As a result of
difficulties in reaching a welldefined tool to measure resilience (i.e. due to place and context
specificities), Castleden et al. (2011) call for quantitative and qualitative approaches for
measuring resilience. Following these concerns, Engle and colleagues (2013) acknowledge the
challenges and difficulties in achieving a set of appropriate indicators for assessingsilience,
reiterating its criticality to human resilience studies worldwide. Despite a quantitative approach
being considered as most desirable for policymakers, a qualitative approach on resilience is
considered to be an alternative to overcome the chiainges for compiling resilience indicators and
can even be a more suitable way of measuring resilience through the implementation of case
studies (Engle et al., 2013). An example of such an approach in the health literature is a study by
Glandon and collagues (2008) who assessed human resilience after Hurricane Katrina through
the Sense of Coherence scale by gathering both quantitative and qualitative data. This is an
approach to human resilience that takes a health and salutogenic outlook on the charattécs

individuals possess to be able to respond to threats (Almedom, 2008).
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2.3.4 Using the Sense of Coherence to operationalise human resilience

Lorenz (2013) makes direct links betweerthe construct ofresilience and health by giving special
attentiol OT OA1 OO01T CAT AGEO AT A 1710111 O00EU8O 3AT OA
factors (e.g. general resistance resources, resources, assets) that make someone resilient
(Wilkinson, 2005). Others have also seen the links between health and resilieneed focused on
evidence that the concept of resilience is starting to be more related to human health and used in
combination (Doring et al., 2013). According to Berkes edl. (2012) this is only possible if the
concept of health is used in its more holtic form as both resilience and salutogenesis focus on
the characteristics that allow individuals and communities to withstand threats. Alimedom (2008)
asserts that these changes represent a significant development that allows connections between
resilience and the sense of coherence which is the central construct of salutogenesis (Wiesmann
et al., 2009). Almedom and Glandon (2007) in a systematic literature review of resilience
definitions and assessments in the fields of public health and psychology higitit a study by
111 AAT T AO Al8 jcmmxq OEAO OOAO OEA O3AT OA i
measurement for individual resilience. Since this first use of the sense of coherence scale to assess
resilience, Astier Almedom and her team have systertiaally used the SOC scale to measure
individual resilience to the effects of war in Eritrea (Almedom et al., 2007) and Hurricane Katrina
(Glandon et al., 2008). More recently, work by Kimhi and colleagues (2010) has also used the SOC
scale to measure indridual resilience after the Second Lebanon War (Kimhi et al., 2010). In
addition, the use of the Sense of Coherence scale to assess human resilience is gaining more
interest from researchers and is considered to be an accepted measure of individual resilce

(e.g. Kimhi, 2014).

The Sense of Coherence approach to resilience is grounded in the theory of salutogenesis
(Antonovsky, 1978, 1987, 1993). Antonovsky defined the SOC as:
OA CITAAl 1 OEAI OAOGEIT OEAO A@POAOQAGUIQEA Ag
OET OCE AUT Ai EA HAAIETC 1 & Ail EEAAT AR OEAO | ¢
external environments in the course of living are structured, predictable, and explicable; (2)

the resources are available to one to meet the demands pabley these stimuli; and (3) these
demands are challenges, worthy of investment and engagememt. § ! | Ol I | OOEUh po

The three components presented above are called comprehensibility, manageability and
meaningfulness, respectively (Antonovsky, 1993). First, the comprehensibility component refers
to the cognitive dimension defined as the skill to make sense, assess ordstructure and

understand the stressor. Second, the manageability component represents the instrumental or
behavioural dimension and is defined as the perception of availability of assets to face the threat

and the power to do so. Third, the meaningfulnessomponent refers to the motivational
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dimension and expresses the degree of incentive and aspiration to deal with the stressor. Hence,
the components reflect cognitions, capacities and motivations, respectivelAlmedom, 2005;
Lindstrom and Eriksson, 2005;Lindstrom and Eriksson, 2006;Lezwijn et al.2011a). Within the
Sense of Coherence approach individuals mobilize generalized resistance resources (GRRs) (
assets) to cope with stresses and threats (Almedom, 2005), which indicates a relationship
between individuals and their environment (Eriksson and Lindstrom, 2008). These assets can be
psychosocial (e.g. social support, tradition, knowledge, experience), economic (e.g. money) and
biological elements (Billings and Hashem, 2009). According to Antonovsk¥996) an individual

with a strong SOC facing an adversity or threat will:

@ish to, be motivated to,cope (meaningfulness);believe that the challenge is understood
i ATi DOAEAT OEAEI EOUQqn AAI EAOGA OEAO OAOI GOAAO O
(Antonovsky, 1996: 15).
Since Antonovsky and his research with survivors of the Holocaust (Antonovsky, 1978; Eriksson
and Lindstrom, 2005; Almedom, 2005), many have implemented the Sense of Coherence s¢ae (
Orientation to Life Questionnaire). It has been ged in more than 458 academic papers, in more
than 33 languages and has more than 15 versions (Eriksson and Lindstrom, 2005). It has been
implemented in different age samples, including older peoplavith good reliability and validity
(e.g. Forbes, 2001; $meider et al., 2004; Borglin et al., 2006; Drageset et al., 2008; Wiesmann and
Hannich, 2010; Naaldenberg et al., 2011).

The SOC is considered a universally meaningful construct that cuts acresx, social class, region

and culture differences, in additon it does not relate to a particular type of coping strategy but to

factors allowing specific coping with stresses (Antonovsky, 1993). As a result, an individual with

A 6000ITC 3/# EO AQGPAAOAA OF EAAT OEAUOAADAOLCAD®2HB0
at their disposal (Antonovsky, 1993; Eriksson and Lindstrom, 2005; Eriksson and Lindstrom,

2008) and adopts attitudes and behaviours fundamental focoping with adverse situations;thus

when the need emerges the resources are triggered. Theoe&, a high/strong SOC individual is

found to have a positive influence on perceived health and is more often related to healthy choices

(Lezwijn et al. 2011a).

However, some critics of the sense of coherence argue thadlisregards the relationship between

the individual and the environment they livein (e.g.society) (Lazarus and Folkman, 1984). Others

like Geyer (1997) stated that rational thinking as well as emotions play a role in the way

ET AEOEAOAT O AAAT xEOE OEOAAOO AOO '!''10i1T1 OOEUBO Ag
which can be seen as weakness (Lazarus and Folkman, 1984). In addition, criticisms to the

wording of questions of the SOC scale were also mentioned (Flensbdvigzdsen et al., 2005). As

the SOC scale has been very popular and widely used to measure the sense of coherence dpncep
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AT TAAOT O AOT OA OEAO '1O1T11 OOEUS8O A& Oi OI AGET T I/
range of translations and versions of the SOC scale (Flensbdvig@dsen et al., 2005)Despite this,

the sense of coherence is widely used in the health literatur@.g. Lindstrom & Eriksson, 2005;
Lindstrom & Eriksson, 2006) and used to measure human resilienceéAlfmedom et al., 2007;

Glandon et al., 2008; Kimhi, 2014 According to some of the latest literature, the SOC scale
continues to be a common measure of inddual resilience and the empirical findings of such

research continue to show benefits in its implementation, such as its validity (e.g. Kimhi, 2014).

The sense of coherence approach can help in explaining human adaptation and response to
stressors forOEA 1 1 AET EUAQGETT T &£ AOOAOO 1T O OCAT AOAI EU
2007). These resources are assets available to an individual or community to facilitate the process

of coping effectively. The GRRs can be biological (e.g. genes, intelligerimmune system),

material (e.g. money, wealth, housing) and psychological (strength, knowledge, values and beliefs,

level of education, sense of control, cultural stability, ego, life experiences social networks, social

support, capacities) (Antonovsky,1993; Alimedom, 2005; Eriksson and Lindstrom, 2005; Eriksson

and Lindstrom, 2008; Lezwijn et al. 20118 ! 1 I AAT 160 jc¢cnmwq x1 OE 1
advanced the view that
OET AEOEADOAI Oh AAI E1 EAOh AT A ATi1 O EGitAé OEAC

material resources needed to maintain health and social stability are likely to build

OA OE | (KRdddmAZ09: 3),
which thus relates to the concept of agency (Brown and Westaway, 2011). According to Almedom
(2009), the sense of coherence isonsidered a general orientationthat individuals, families and
communities take onwith respect to the internal and external environment and is hypothesized
to be an important determinant of health, dealing also with issues of wellbeing. Within the
salutogenic and health promotion frameworks, the concept of empowerment is considered to be
ITA T &£ OEA 1100 Ei pi OOATOh AO EO AAAI O xEOE |
capacities and coping skills and the ability to be critical about the decisiorikat have to be made
(Eriksson and Lindstrom, 2008).
AsOOEA DAOAAECI 1T &£ O1 AEAT OAOGEI EATAA EO A xAU I
i AATET C jAI PET C AADPAAEOUQ AT A AOAT /EOAlodnz,OEAI
2013: 19), similarly the sense of coherence defines perceptions of the environment based on
comprehensibility, manageability and meaningfulness (Antonovsky, 1993; Eriksson and
Lindstrom, 2008), thus reflecting the synergy between the individual and the environment.
Furthermore, Adger and colleagues (2011)

OAAZET A OEA PAOAI AOGAOO T &# A OAOGEI EAT AA ADPDPOI

by the ability to absorb perturbations without changing overall system function, the ability
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to adapt within the resources of the system itself, and the ability to learn, innovate, and

AE AT (6dies 6t al., 2011: 757). 3
4EEO EO OI OAU OEAO ET 1TETA xEOE OAOEI EAT AAnh
stresses (Eriksson and Lindstrom, 2005), and highlightthhe means by which individuals use the

assets available to preserve their health (Lezwijn et al. 2011a).

In summary, the Sense of Coherence has links with assets and resilience having been used to
guantitatively measure resilience (Almedom et al., 2007; Glandon et al., 2008) and accompanied
with qualitative assessmentsAs such it has been used to better undstand general and specified
resilience to different threats (i.e. war, natural disasters) (e.g. Almedom et al., 2007; Glandon et

al., 2008) being thought to be useful to understand general, heand coldrelated resilience.

In this thesis, resilience iglefined as the ability or capacity of individuals to respond to life events
or threats through actively access, mobilise and use the available assets to positively adapt. Itis a
function of: 1) ability to make sense of threats; 2) the availability and aess to assets; 3) the
motivation to respond to threats. This definition draws upon the human health and psychology
literatures on resilience presented in Tables 2.5. General resilience is defined as the resilience of
individuals to all daily life circumstances and specified resilience is defined as the resilience of
individuals to a particular type of threat, stress or event, which in the case of this study are
extreme heat and extreme cold. This definition draws upon Folke and colleagues (2010) definition
provided earlier but applied to the individual. Similarly to Berkes and Ross (2013), the approach
taken here on these two types of resilience is one that considers they are related but independent,

thus needing to be conceptualised and assessed separately.

In summary, a second research question emerges from the gaps identified from the literature
discussed in this section2. How are generalgextreme heat and extreme coldesilience of older

people shaped?.

2.4 Adaptation

The concept of adaptation is exmgred here in three subsections. First, definitions and
understandings of adaptation are discussed, in Section 2.4.1. Second, adaptation is reviewed in
the context of extreme temperatures (Section 2.4.2). Third, adaptation assessments are explored,
in Secton 2.4.3.
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2.4.1 Definitions and understandings of adaptation

Toadapt, isto@Q AAT T A AAEOOOAA (Ovford Didtisnan, 2014) BEnd Bdagdtaoh is

OOEA AAOGEITT 10 PO AAOO (Oxfdged Dichoh@®yOi4CThérearediviitel C A A
definitions of adaptation which have also been linkedto other concefs already discussed above,

namely vulnerability and resilience (Davoudi et al., 2012). In the context of climate change, the

IPCC (2014a) defines adaptation as,

OOEA b Gilljsthéntro dctdal or expected climate and its effects. In human systems,
AAAPOAOGET T OAAEO O1I 11T AAOAOA EA@WCC, toddalpbl 1T EO
In addition, adaptation has been defined in many ways (Table 2.6.1), who adapts can alsoy

(adaptation of what) (Table 2.6.2) and adaptation can also be defined as a response to (adaptation
to what) (Table 2.6.3).

Table 2.6.1 Selected definitions avhat adaptation refers to§ sources andlisciplines

Definitions Sources Disciplines

3 process IPCC, 2014a; Moser and Ekstrom, 2010; Smi| Interdisciplinary;

P and Wandel, 2006; Burton, 1992 Environmental
_ science
@ process of deliberate | Nelson et al.. 2007 Environmental
change science
@ dynamic social Adger, 2003 Environmental
proces science
@ decisionmaking Nelson et al., 2007 Environmental
procesD science
. i IPCC, 2007; Janssen and Ostrom, 2006; Ad¢ Interdisciplinary;
@n adjustmen® et al., 2005; Pielke, 1998; Smit et al., 199¢  Environmental

Watson et al.1996; Smit, 1993; Stakhiv, 1993 science Sociology

@ continuous stream of -

decisionsdand attitudes

®esponses or actiond | Scheraga and Grambsch, 1998 Environmental
science

@.ctionsd Nelson et al., 2007; Smit and Wandel, 2006; Environmental

Adger et al. 2005 science

@n outcomed Smit and Wandel, 2006 Environmental
science

@hanges Moser and Ekstrom, 2010 Sociology
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Table 2.6.2 Selected definitions divhat adapts§ sources andlisciplines

Definitions Sources Disciplines
@ system (household, community, | smit and Wandel, 2006 Environmental science
group, sector, egion, country)d
®ulnerable system$ Scheraga and Grambsch, Environmental science
1998; Watson et al., 1996
& d natural svstems IPCC, 2014a; IPCC, 2007; Interdisciplinary;
tmanand hattiral systems Scheraga and Grambsch, Environmental science
_ 1998
@&cological, social or economic Adger et al., 2005 Environmental science
systems
Bociakecological system8 Moser and Ekstrom ,2010; Sociology;
Janssen and Ostrom, 2006 Environmental science
Baietyd Adger et al., 2005; Adger, Environmental science
2003
@ behaviour or economic structurd| Smit et al., 1996 Environmental science
@n individual, group and Pielke, 1998 Sociology
institution 0
Ondividuals, groups and Adger et al., 2005 Environmental science
governmentsd
®eopled Burton, 1992 Environmental science
@rganisnmd Engle, 2011 Environmental science

Table 2.6.3 Selected definitions dBdaptation to what§ sources andlisciplines

Definitions Sources Disciplines

Q@limate changé Scheraga and Grambsch, Environmental science
1998; Smit et al., 1996;
Stakhiv, 1993; Burton, 1992

QClimated Pielke, 1998; Smit, 1993 Environmental science
Sociology
@hanges of climatd Watson et al., 1996 Environmental science
Q@limate variabilityd Scheraga and Grambsch, Environmental science
1998
@bserved or expected changes in | IPCC, 2007Adger et al., Interdisciplinary;
climatic stimuli 6 2005 Environmental science
@hangingcondition, stress, hazard, | Smit and Wandel, 2006 Environmental science

risk or opportunity 0

&nvironmental changes and their Janssen and Ostrom, 2006 Environmental science

impactso

External stimuli and stressd Nelson et al., 2007 Environmental science
Q@urrent or future predicted chang® | Nelson et al., 2007 Environmental science
@ctual and expected impacts of Moser and Ekstrom, 2010 Sociology
climate chang®

dhe surrounding environmentd Engle, 2011 Environmental science
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Similarly to what was found regarding the resilience definitions, here the adaptation definitions
(Tables 2.6.22.6.3) also follow a basic structure, with different levels of specificity. Additionally,
recurrent elements in the definitions can also be iddified with definitions presenting a common
ground. Despite this, there are also differences to the definitions presented which result from

research fields.

Human adaptation has been taking plce ever since individuals evolved to deal with their
environments (Smithers and Smit, 1997Beall et al., 2012 by implementing adaptation strategies

(Pelling, 2003); human adaptation toboth extreme heat and cold temperatures are just two of
such examples. Additionallyclimate change is expected to increasthe need for individuals to

adapt (Parry et al, 2007).

In the health literature, Kjellstrom and McMichael (2013) argue that climate change adaptation is
about prevention, entailing measures and actions public authorities and individuals put in place
to reduce the direct and indirect effects of threats. Preveidn and adaptation are thus used
interchangeably and may include the use of aiconditioning, heatingand insulate the housefor
dealing with extreme temperatures (see below in Section 2.4.2). Furthermore, Oven and
colleagues (2011) assert that adaptatiorio climate change and health promotion have various
related challenges, such as the time needed to evaluate the impacts of interventions. In this sense,
according to John Last (1998: In WHO, 2003) there are a humber of so called prerequisites for

prevention or adaptation to happen:

i AOOAoOoOon OEA AAPAAEOU Oi
(Last, 1998: INWHO, 2003: 18).

OAxAOAT AOO OEAO OEA DOT Al A EOOON O
E DOAT A 10O

m >
—_—) >°
O
O

In the context of this thesis, adaptation is defined asaction, response, strategy, or behaviour

individuals implement in pre-emption or response to threats.

In some of the adaptation literatures, adaptation to climate change comprises the modifications
undertaken by individuals, communities and other systems (Gallopin, 2006; Nelson et al., 2007)
aiming at increasing agency and reducing vulnerabilityNelson etal., 2007).In the environmental
change literature adaptive capacity has according to Brown and Westaway (2011) made links
between resources or assets, structure and agenayijth assets and access to assetteing what
determines adaptation (Grothmann andPatt, 2005). Research within climate change adaptation
often takes into account an assets approadh vulnerability by focusing on the range of strategies
individuals and households in the developing world adopt to respond to a threat through the use

of assets (Birkmann et al., 2010).
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&OOOEAOI T OAR ' ACAO j¢nmoq AOOAOOO OEAO AAAAOGO Ol
In reflecting on agency itself McLaughlin and Dietz (2008) offer the argument that individuals
play a crucial role in how theydeal with threats and should not be seen as passive or powerless

victims of such events.Brown and Westaway (2011) captured agency as

OOEA AAPAAEOU 1 &£ Al ETAEOEAOAI OI AAO ET AAPAT ¢
(Brown and Westaway, 2011: 325)

and is a function of both cognitive (i.e. experience, perception) and social spheres (i.e. society,

individual, institutions). Manyl £ OEAOA EAAAO EAOA O00ITC T ETEO xE

(Sen, 1999) and its connection with resource and assets Additionally, the concept of assets

relates to justice in adaptation to climate change. For instance, adaptation to climate change is

currently posing challenges to justice in access to assets (Thomas and Twyman, 2005). Despite

most of the work on equity and justice related to adaptation having been done through a

development lens (e.g. Thomas and Twyman, 2005; Paavola and Adger, 2006; Adger et al., 2009b),

a common ground was found, as climate change impacts most on the utmost vulnerable groups of

society. Issues of equality, social justice and fairness as well as agency were found to be the biggest

concerns involved in climate change adaptation (Paavola and Adger, 2006). In his book, Pelling

(2010) argues that

(=Do‘V\/_¢_sr’Iievs at the heart of this conceptusation of adaptation. Power asymmetries for o
xEl I h xEAOA AT A xEAT OEA EIi PAAOO 1T &£ Al EIi ACA AE.
(Pelling, 2010: 5).

In response to the issues mentioned abov8enzie (2014) calls for®1 AEAT EOOOEAA AO A

for adaptation.

Successful adaptation is thus considered to be shaped by three main factors:

OOEIi Al U OAATCIEOEIT 1 &£ OEA 1TAAMAGI EABADOh AARE
(Fankhauser et al, 1999: 6&9).

The first factor is dependent on the iformation available but also on its reliability and level of

detail; the second takes into consideration an environment that facilitates adjustments; and the

last on the capacity to access and use the information to act (Fankhauser et al, 199%e need b

assess what, how and to what level human adaptation is occurring (see studies in Section 2.4.2)

and how it can be enhanced in the future due to changes in extreme weather events (Deschenes,

2013) are of crucial importance.
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2.4.2 Adaptation to extremeeimperatures in older people

Research on extreme temperatures has been mostly limited to the impact$ &iuman health
through mortality and morbidity studies (see Section 2.2.2). Deschenes (2013) has argued that

OOACAOAET ¢ OEA ailightikg the Afedtsfoferti®meddmperature bn health,

the available knowledge is limited, in part due to the few realvorld data sets on adaptation

A A E A O Eesol@es, 2013: 1),
resulting in an incomplete understanding of how individuals adapt andhe factors influencing
adaptation (Fuller and Bulkeley, 2013). Wolf and colleagues (2010) were the first to explore how
older people adapt to bothheatwaves and cold spells and how they feel about the challenges
posed. Generally, older people regarded tireadaptation strategies as common sense actions that
did not involve much preparation and consisted mainly in adjusting their clothes, food and drink
choices (Wolf et al., 2010). As a result there was a feeling that they just had to endure both heat
and mld the best way they could with the assets they had and felt they could not do much more
than what they were already doing.Other research also shows that older people do not see
themselves as old or frail Abrahamson et al., 2008; Hichings and Day, 201Tod et al., 2013, do
not perceive themselves at risk from extreme heatWolf et al., 2009; Bittner et al., 2012; Loughnan
et al., 2013; Nitschke et al., 2013; Hansen et al., 204 extreme cold (Tod et al., 2012). There are
exceptions such as a studyyKosatsky et al. (2009) on heat awareness. In addition, regarding
climate change, Wolf et al. (2013) add that

OOA1l OAOG AOA AOOAEAI ET OEADPEI C DPAOAADPOEII

(Wolf et al., 2013: 548),

where tradition, safety,freedom and harmony play major roles.

Other studies in Europe, the US and Australia have since added to this evidence on how older
adults respond to extreme temperatures. The use of cooling and heating technologies, clothing
adjustments and changes in d&i routines are just some examples of a broader variety of
adaptation strategies used (see summary in Tables 2.7 and 2.8ne study in Portugal, has found
that most individuals take a shower, drink more liquids wear lighter clothes and eat lighter food
during extremely high temperatures (Nogueira et al., 2006). On the other hand, the use of air
conditioning as a cooling strategy is widely cited in the U.S. and Australian literatures regarding
both access and constraints (e.g. Loughnan et al., 2013; Nitschke et al., 2013), whilst in the
European literature accesdo air conditioning was found not to be as wide among older people
(e.g. Fuller and Bulkeley, 2013).

According to Hansen et al. (2011) enablers of heat adaptation strategies in old people include past

adaptation strategies, measures and behaviours, sociebntacts and networks, whilst barriers
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include: problems using air conditioning; costs associated with using cooling technologies; lack of
housing insulation; social isolation; low income; experience of extreme heat; clothing, not wanting
to bother social contacts; culture; lack of mobility; lack of transport; poor health, and; lack of
awareness and knowledge (Hansen et al., 2011). Moreover, knowledge and awareness of heat
warnings was mainly obtained through TV and radioNogueira et al., 2005b; Kosatskgt al., 2009;
Hayden et al., 2011; Bittner et al., 2012; Nitschke et al., 20F8ansen et al., 2013 resulting in poor
knowledge of health nessages which in some studiedid not warrant increased engagement in
heat adaptation strategies €.g.Nitschke et d., 2013). It was also found that only a small number

of older people asked for help or support from their social contacts, which puts them at higher
risk if they are socially isolated Klinenberg, 2002; Hayden et al., 2011; Nitschke et al., 2018ack

of transportation was also found to limit older people going to cooler places and increasing their
risk (Hayden et al., 2011; Sampsonetal., 2003 )1 AAAEOEI 1T O Ail OEEOh 1

participation in their local areas was also found to be barrier to adaptation (Hayden et al., 2011).
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Table 2.7 Extreme heat adaptation strategies or measures used by older people

Indoors

Sources

- Open windows or dors when it is
cool

Sampson et al., 2013; Loughnan et al., 2013; Nitschke
al., 2013;White-Newsome et al., 2011; Wolf et al., 200

- Close blinds, curtains and shutters

Fuller and Bulkeley, 2013; Sampson et al.,, 201
Nitschke et al., 2013; Loughnan edl., 2013; Bittner et
al., 2012

- Use an electric fan

Fuller and Bulkeley, 2013; Sampsonet al., 2013;
Loughnan et al., 2013; Bittner et al., 2012; White
Newsome et al., 2011

- Use of a self fan

Sampson et al., 2013

- Use airconditioning

Hansen et al., 2014;Fuller and Bulkeley, 2013;
Loughnan et al., 2013; Nitschke et al., 2013; Whitg
Newsome et al., 2011; Hayden et al., 2011; Kosatsky
al.. 2009

- Wear loose and fewer

clothes

light,

Hansen et al., 2014; Fuller and Bulkeley, 2013; Samps
et al., 2013; Nitghke et al., 2013; Bittner et al., 2012
White-Newsome et al., 2011; Wolf et al., 2010; Noguei
et al., 2005b

- Moving to a cooler room

Sampson et al.,, 2013; Loughnan et al., 2013; Whit
Newsome et al., 2011

- Leave the house

White-Newsome et al., 2011

- Change daily routines and
rhythms, reduce physical activity

Hansen et al., 2014; Fuller and Bulkeley, 2013; Samps
et al., 2013; Loughnan et al., 2013; Nitschke et al., 201
Kosatsky et al., 2009

- Change food and increase drink
intake (cool)

Hansen et al.2014; Fuller and Bulkeley, 2013; Sampso
et al., 2013; Nitschke et al., 2013; Bittner et al., 201]
Hayden et al., 2011; Wolf et al., 2010; Kosatsky et g
2009; Nogueira et al., 2005b

- Take a shower, splash water o
face and arms

Sampson et al., 2013;oughnan et al., 2013; Nitschke e
al., 2013; Bittner et al., 2012; WhitédNewsome et al.,
2011; Wolf et al., 2009; Nogueira et al., 2005b

Outdoors

- Go to cooler places

Hansen et al., 2014; Sampson et al., 2013; Nitschke et
2013; Loughnan et al., 203; Newsome et al.2011

- Use airconditioning in the car

Fuller and Bulkeley, 2013; Loughnan et al., 2013

- Go to a swimming pool

Sampson et al., 2013

rhythms, reduce physical activity

- Wear light, loose and fewer Fuller and Bulkeley, 2013; WhiteNewsome et al., 2011
clothes
-Change da¥ routines and | Fuller and Bulkeley, 2013; Sampson et al., 2013; Bittne

et al., 2012; Hayden et al., 2011

- Staying in the shade

Sampson et al., 2013; Loughnan et al., 2013; Wolf et
2009; Nogueira et al., 2005b

- Avoid the hottest parts of the day

Loughnan et al., 2013; Hayden et al., 2011;Wolf et g
2009

- Reduce outdoor activities

Nitschke et al., 2013; Hayden et al., 201Mpgueira et al.,
2005b

- Wear a hat, carry an umbrella

Sampson et al., 2013
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Regarding extreme old, evidence on adaptation strategies is less abundant. Wolf et al. (2010)
found that some older people in their study considered cold to be more threatening for them than
heat. Another study by Fuller and Bulkeley (2013) with English expats living in Spg alsofound
coldz as abiggerissuethanheatdD O1 AGDAAOAA /Jabviel D iIxTAOAR 1T 1iBEAAAAT AB
and Bulkeley, 2013: 66), mainly due to acclimatisation to heat and housing issudsvariety of
factors influencing adaptation decisions andehaviours to keep warm were found by Tod and
colleagues (2012) on a qualitativestudy and categorised as: situational or context factorse(g.
income, age, social capital, housing characteristics; health status) and attitudes, values and beliefs
(e.g. thrift, pride, privacy, independence), which were found to interact with each other. As an
example, Anderson et al. (2012) in a study on keeng warm with a low income found that
individuals had to be frugal, cutting back on using energy to keep warm, but also reducing food,
other essential and noressential items.There is ageneralizedlack of studies researching cold
related adaptation behavioursin Portugal (Vasconcelos et al., 2011However, a recent study on
energy consumption and saving has highlighted a reduction in the use of electric devices (i.e.
heating) due to economic costs which may be due to the economic crisis (Schmidt et al., 2014)
Despite this many had even to use their savings and borrow money. In some cases, older people

even revealed only heating the home when they have guests (Hitchings and Day, 2011).

Table 2.8 Extreme cold adaptation strategies or measures used by oldemopte

Indoors Sources
- Closing curtains during the day Anderson et al., 2012

- Wear warmer, thicker, more layers of| Anderson et al., 2012; Brunner et al., 2012; D4
clothes (including outdoor clothes) and Hitchings, 2011; Hitchings and Day, 2011
Wolf etal., 2010

- Use hot water bottles Anderson et al., 2012; Day and Hitchings, 2011

- Use central heatimy or heating device | Hitchings and Day, 2011; Wright, 2004

- Heating just one room of the house Brunner et al., 2012

- Put blankets over legs, wrapping ug Brunner et al., 2012; Anderson et al., 2012
with quilts Hitchings and Day, 2011

- Use only one room irthe house Anderson et al., 2012

- Going to bed earlier, staying in beg Brunner et al., 2012; Anderson et al., 2012
longer, being in bed during the day

- Sharinga bed Anderson et al., 2012

- Having warm food and drinks Anderson et al., 2012; Wolf et al., 2@L
Outdoors

- Wear a hat Day and Hitchings, 2011

The way in which people adapt depends on many factors such as social, cultural and financial
(Adger etal., 2009; Anderson et al., 2012; Brunner et al., 2012; Tod et al., 2D1Rerceptions of
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heat and old (Wolf et al., 2010) as well as on past experiences of extreme temperatures (Fuller
and Bulkeley, 2013) which may create opportunities as well as limitso adaptation. Energy
inefficient homes, types of technology, high cost®(g.purchase and use), low income were some
of the reasons mentioned as limits to keep cool or warm during extreme heat and cold
temperatures, respectively Wright, 2004; Fuller and Bulkeley, 2013;). In seeking to understand
adaptation and its constraints and limits it is also needed to understand the root causes that allow

or do not allow individuals to implement certain strategies and measures.

As such, understanding the causes drimpacts of, for example: lack of knowledge and awareness
of risks; inability to use technologies; fuel poverty (e.gAnderson et al., 2012Tod et al., 2012);
low income (Anderson et al., 2012; Brunner et al., 2012; Hansen et al., 2Q1High costs of coling
technologies Kosatsky et al., 2009; Hayden et al., 2011; Whitdewsome et al., 2011Sampson et

al., 2013; Nitschke et al., 2018 lack of neighbourhood safety in opening windows, and going to
cool places such as parks (Sampson et al.,, 2013); wilhable the search of options and
opportunities to improve adaptation (IPCC, 2014d). These adaptation options or opportunities
include a wide range of structural/physical (e.g. built environment, technological, services), social
(e.g.education, informationa, behavioural) and institutional (economic, laws and regulations,
government policies and programs) option categories (IPCC, 2014d) where efforts can and should
AA OAOCAOAA O Ei POT OA 11 AAO PAI PI AGO AAADOA
temperatures. In order to achieve this, more research is thus needed on assessing the breadth of
adaptation strategies used by older people, as well as the influence of social, physical,

environmental and economic factors (WhiteNewsome et al., 2011).

In summary, conceptualisations of adaptation and an understanding of the factors determining
the implementation of adaptation strategies shape the ways in which adaptation to certaihrieats

are exploredand assessed (see below Section 2.4.3).

2.4.3 Assessment of galation strategies

Entangled in the definitions of adaptation is the fact that it entails several decisions on the actions

to implement (Adger et al., 2005).The IPCC (2014d) asserts that adaptation assessments are
deemed necessary for the identificatiorof adaptation needs and options aimed at the reduction

of the negative impacts of climate change to human healthussel and Klein (2006) in their work

on climate change adaptation frameworks and their suitability to the human health field,
grounded ther AAADOAOCETT AOOAOOI AT O APDPOI AAE ET *1EI
links adaptation to assets. This included the use of the concept of prerequisites for adaptation

discussed in Section 2.4.1 and developed their own prerequisites, as follows: (@gntification of
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the issue; (2) assessment of available options; (3) evaluation of options; (4) assessment of assets

needed for implementation of options; (5) role of culture in implementation of options, and; (6)

motivations for implementation of options (Fussel and Klein, 2006). Similarly, Moser and Ekstrom

(2010) developed a framework fordiagnosing barriers to climate change adaptatiobased on a

rational decision making process which includes three distinct phases: (1) identify and

understand the issueunder analysis, (2) develop, evaluate and choose the options available, and

(3) implement the options. Both Fussel and Klein (2006) and Moser and Erkstrom (2010)

outlooks on adaptation as a decision making process could also be used to assess other atiapta

related concepts by exploring individual needs, constraints, limits and opportunities for
AAAPOAOGETI T h AO AAOGAT T PAA AU OEA )o##08 '2uv jgmptA

Table 2.9 Definitions of adaptatiorrelated concepts

Adaptation constraint ®actors that make it harder to plan and implement adaptation

AAGET T O 1O OEAO OAOOOEAO 1 POE

Adaptation deficit O4EA CADP AAOxAAT OEA AOOOAT O
minimizes adverse impacts from existing climate conditions and
variability. 6

Adaptation limit O4EA PTEIT O AO xEEAE Al AAOI 06

cannot be securedrom intolerable risks through adaptive
AAOGET 1 086

-Hard adaptationlimit |O. 1T AAADPOEOA AAOGEI 1O AOA bl O¢

- Softadaptation limit O/ POEI T O AOA ABOOAT 61 U 1106 AQ
OEOI OCE AAADPOEOA AAOQEIT 85

Adaptation needs O4EA AEOAOI OOAT AAO OANOEOEI C

bT POl AGETI T O AT A OAAOOEOU 1T £ A
Adaptation opportunity | O& AAOT 0O OEAO | AEA EO AAOEAO
actions, that expand adptation options, or that provide ancillary
coAAT AEEOO8 S

Adaptation options O4EA AOOAU T £ OOOAOACEAO ATA
appropriate for addressing adaptation needs. They include a wid
range of actions that can be categorized as struotl,

ET OOEOOOEI T AT h 1T O Ol AEAI 86

Source: IPCC (2014a: 2)

The IPCC has defined adaptation assessment as

0 O;’Ea@tice of identifying options to adapt to climate change and evaluating them in terms 3
I £# AOEOAOEA OOAE AO AOAEI AAEI EOUR AAT AZEZEOOh A
(IPCC, 2014a: 2).

Such assessments have evolved greatly since the fisseps in adaptation planning Fussel, 2007b;

IPCC, 2014y but have mostly included topdown and bottom-up approaches, or even a
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combination of both (Dessai and Hulme, 2004Brown et al., 2011 IPCC, 2014yl Despite this, as
academics and practitioners hge struggled to reach a common definition of adaptation this has
resulted in difficulties of translating the concept into practice (IPCC, 2014d)ltimately, according

to Adger and colleagues (2005), adaptation assessments should take a human centred asisly
and capacities to face threats, as well as take into account local climate, social, demographic,
economic and political changes as they all play a role in shaping how individuals deal with threats
(Pelling and Wisner, 2009). Additionally,

@ date, few adaptation assessments have considered the uneven _distributionAof’ cI,imatve
impacts and vulnerability across groups and individuals within societ§ j " AT UEAh ¢ mp

which would enable a focus on social justice within the adaptation agenda (Benzie, 2014
Furthermore, the evaluation of individual actions regarding adaptation might be hard to measure
according to Adger and colleagues (2005), but it is cruali to understand the factors thatshape
adaptation and understand the relationship between adaptatin, resilience and vulnerability, in
order to be able to improve adaptation, reduce vulnerability and increase resilience to threats,
such as extreme temperatures (see Section 2.Bdger etal. (2003) also argue that climate change
may enhance and strengtan inequalities by vulnerability and adaptationand Brown (2011) goes
even further to assert that adaptation may even create new inequalities to those that are already
struggling under normal circumstances. Here, is thus made the link between adaptati@nd

poverty, and adaptation implications for the vulnerable as well.

In summary, in order to address the gaps identified from the literature discussed in this section, a
third research question is identified: 3. What does adaptation textreme heat and ekreme cold

look like in practice?.

2.5 Understanding the interactions between human vulnerability and resilience as

a guide for adaptation to extreme temperatures

In order to bring together diverse conceptualisations of vulnerability, and focus on the dymic
factors that shape and create vulnerability, this thesis focuses on bringing together the different
perspectives on vulnerability mentioned above, with a special attention to: the assets literatures;
vulnerability as a baseline characteristic of indiiduals (general vulnerability) and influenced by
external events such as extreme temperatures (specified vulnerabilityAs such, vulnerability is
conceived here as being socially constructed, rooted in the characteristics of the place and context
where individuals live their lives. A working definition of vulnerability is developed which is of

particular relevance for the development of concrete measures and tools to assess vulnerability
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(Section 2.2.3) and to integrate other concepts such as resiliencachadaptation to reduce the
impacts of exreme temperatures. The climate, sociology and human health literatures are
brought together for producing a definition of vulnerability. Vulnerability is thus defined in this
research as the degree of susceptibijitto harm determined by the availability of assets. Two types
of vulnerability are explored further, general vulnerability (i.e. baseline vulnerability) and
specified vulnerability (i.e. vulnerability to a specified threat, stress or event, such as extreme
temperatures). General vulnerability is defined as the vulnerability of individuals to all daily life
circumstances and specified vulnerability is defined as the vulnerability of individuals to a
particular type of threat, stress or event, which in the cse of this study entails extreme heat and

extreme cold.

Vulnerability, resilience and adaptation have emerged and evolved from diverse research arenas
(Nelson et al., 2007; Vogel et al., 200Fjiller et al., 2010; Turner, 201Q. As a result, a growing
number of studies have explored the theoretical connections between these three concepts
(Berkes, 2007; Vogel et al., 200Nelson et al., 2007Miller et al., 2010;Turner, 2010) but studies
operationalising this relationship are still few.This section huilds on existing knowledge, theories
and approaches (discussed throughout this chapter) to build a novel theoretical and analytical

multiconceptual approach in relation to responses to heat and cold.

The Committee on Climate Change (CCC) highlights ladk of understanding of human
vulnerability from a conceptual perspective in terms of assessing all the factors mentioned above
and their combined occurrence (CCC, 2014). Calls for pursuing these foci in rasbaare varied.
For instance,Wilhelmi and Hayderd O x 1 OE jxgemep meat adsdrtsthdt adaptation can
reduce vulnerability and health impacts, and
OO0OGCCAOOO OPAAEZEA EAAO OOOAOGO AAADOAOGEITT AT/
corresponding indicators of vulnerability (i.e.causes of impactssuch as lack of resources,
social networks or urban land use) and their relative importance in contributing to negative
EAAT OE 1 (iddrhi bnll Bayden, 2010: 5).
This could be explored in the context of extreme cold, for tackling inequalities.€. health, social
and environmental) and contributing to improvements in adaptation responses Klinenberg,
¢mmenN /8" OEAT A0 Alnaddition,Deschgnes (2008) ih editeratgretrpview on
temperature, human health and adaptation found thatdespite the wide variety of data sets and
OAOOET CO i1 60060 OOOAEAO A1 A OEAO OAI PAOAOOOA AgOOA

generally measured with excess mortality.

®egarding the role of adaptation in mitigatinghe effects of extreme temperature on health,
the available knowledge is limited, in part due to the few realvorld data sets on adaptation
A A E A O fDesoh@rse$, 2013: 1)
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On the other hand and also applied to extreme heat, the IPCC (2004a) states fioa improved
human adaptation, a range of strategies and measures ought to be implemented and or improved,
such as: warning systems, urban planning, built environment and transport. In addition, the IPCC
(2014a) also adds that
OA EEOOO OO0 Afion 0 ffuturk Olifnére chahdebs reducing vulnerability and
exposure to present climate variability (high confidence). Strategies include actions with
co-benefits for other objectives. Available strategies and actions can increase resilience
across a ramge of possible future climates while helping to improve human health, o
livelihoods, social and economicwelAAET Ch AT A Al OE@CC, kolda®Bl NO/
26).
It has been argued that public health and climate chandieratures could be better integrated
through interdisciplinary research to deal with the current and foreseen risks and impacts of
climate change (CSDH, 2008). According to McMichael and colleagues (2006) a more holistic line
of research should address the implications of climate changde regards to the determinants of
health, reducing health inequalities (Marmot, 2010). Despite this, the health impacts of extreme
temperatures mentioned above, are preventable, avoidable (e.g. Astrom et al., 2011) and can be
mitigated through strategies aming at vulnerability reduction, resilience increasing and
adaptation improvements (Keim, 2008) but there are still numerous constraints on implementing
solutions. To achieve this, Curtis and Oven argue that
OA 1 liflerBntia@dd DA OOD A A nksChltwekn climaté Bhange and health is
needed to capture the variable factors influencing health vulnerabilities and resilience to
climate change of individuals and groups in different societies and different geographical
O A O OElrtis &ndl Oven, 202: 660).
Here these authors also call for a better understanding of the factors shaping knowledge,
perception and behaviour, in relation to vulnerability and resilience (Curtis and Oven, 2012). Oven

and colleagues (2011) assert that

OAOGEI AET Cto exfedk wéathdr Adw will mean individuals, communities and i
sectors will be better prepared to deal with climate change in the lon@ AOI 88 | / OAI
2011: 5).

The WHO (2012) in their Health 2020 Policy Framework and Strategy give emphasis to
O Olferiz& and assets that protect against harm, and on reducing or altering exclusionary
D O1 A A(GOMIeability) (WHO, 2012a: 12).
As a starting point, it is necessary to acknowledge thalere is @o onesize-fits-all approach to
climate vulnerabilE OUh A AAD OA OE (Bllkeldyladd TG\ ZDE3t @24 buBaicdllective
agenda for vulnerability, resilience and adaptation is growing and thus, attention needs to be
placed on how all three concepts are developed and operationalised in relation to each other
(Bulkeley and Tuts, 2013).
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Miller and colleagues (2010) offer an interesting view on the relationship between vulnerability,

resilience and adaptation which is summarised in this quote:

OOAOGEI EATAA AT A 0OOI 1T AOAAEI EOU OADOAOGAT O OxIi
understanding the response of systems and actors to change; to shocks and surprises, as
xATT AO OI 1 x AvdrAtRE 2000: LEAT CAOGS

Resilience thinking can thus provide the tools for analysing and improving adaptatiomNglson et

al., 2007; Leichencko, 2011Bulkeley and Tuts, 2013. Nelson and colleagues (2007) assert that

improving adaptation may also include vulnerability reduction and increase resilience. Despite all

this, Leickenko and Silva (2014) argue that not enough is known regarding how resilience i

shaped and call for more research on the characteristics or factors that allow individuals to adapt,

and on inequalities affecting this.

On the other hand, Brooks (2003) argues thavulnerability is influenced by adaptations that
occurred in the past agvell as current availability of potential options for adaptation, and relying
on assets.Furthermore, Moser (2011) offers an assefocused framework for understanding
climate change (rooted in her previous work on asset vulnerability and asset adaptatiomhich

provides
OOEA T ETE AAOxAAT AT EI AOA AEAT MAserA2RIARTBAOET T AT /

As highlighted earlier, resilience is still left out when exploring empirical interactions between
vulnerability, adaptation and related conceptsput despite this it represents a step forward for

the conceptual linkage of related concepts such as assets, vulnerability, resilience and adaptation.

According to Miller and colleagues (2010) an individual can have high resilience and at the same
time be considered vulnerable. That is why some authors argue it is crucisthat translation of
theory into practice and policy occurs so that research targets those individuals most impacted by
threats, as in most cases they are left oue(g.Vogel et al., 2007Miller et al., 2010. This also calls
for the use of mixed approaches in vulnerability and resilience research using both quantitative
and qualitative methods, offering a holistic methodological view on both concepts (Miller et al.,
2010).

This thesis adds a new dimension to the assets and vulnerability framework, a resilience

dimension. The link with resilience is thus made, through an increasing interest by the health

literature in the relationship between assets and resiliencéMarmot, 2013) as well as connections

i AAA AAOxAAT OAOEI EATAA AT A OEA OEAT OU 1T £ OAI 00T ¢
et al., 2007; NHSScotland, 2011; Marmot, 2013)Following this perspective, Canvin et al. (2009)

argue that
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and the integration of asset based approaches will make possible a greater understandofghe

factors that allow individuals to thrive and implement adaptation strategies to deal with threats.

This literature review uncovered five main gaps where research is needed to reduce the impacts
of extreme temperatures on human health: (1) understand hie role of assets in human
vulnerability, resilience and adaptation; (2) understand and operationalise human vulnerability;
(3) understand and operationalise human resilience; (4) understand and address the factors
influencing adaptation, and; (5) understad the relationship between vulnerability, resilience and

adaptation.

In summary, assets are used in this thesis as a basis for defining the scope for assessing general
and specified (i.e. extreme heat and cold) vulnerability and for opening up avenues fxploring
general and specified (i.e. extreme heat and cold) resilience and adaptation to extreme

temperatures.

A summary of selected definitions of the four key concepts explored in this chapter are presented
in Table 2.10, aiming at providing a guide for this study in terms of the theoretical and
operationalization of such concepts, as well as providing a framewbrfor data collection and
analysis. The choices made in the construction of this table took into account the interdisciplinary
exploration and analysis of such concepts aiming at providing different perspectives and insights
on how vulnerability, resilience and adaptation are shaped. This table, despite showcasing only
two disciplinary perspectives - climate scienceand health - the definitions of the concepts of
assets, vulnerability, resilienceand adaptation in this thesis arethe result of the extensive
literature review explored and discussed throughout this chapter. Furthermore, at the theoretical
level, this thesigicontribution rests in advancing knowledge through a novel perspective on these
concepts taking into account the broader literature it dravs upon and combine (i.e. health, climate

science disasterscience andsociology).
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Table 2.10 Selected definitions of concepts this thesis

Concept

Definition in the environmental science context

Definition in the health context

Definition in this thesis

Asset

OA AOI AA AOOAU 1T & OAOT O
communities to exert control over their lives and to
participate in their societies in meaingful and

ArEEAAOEOA xAUOG i &1 OA &i

@ny factor (or resource) which enhances thability of
ET AEOEAOAI Oh ¢Oi OPOh f8Y
and wellbeing and to help to reduce health inequities
These assets can operate at the level of the individug
group, community, and/or population as protective
(promoting) factors to buf EAO ACAET 00
(Morgan and Ziglio, 2007: 18).

Human, financial, physical, place
based and social factors of
characteristics directly or
indirectly available to individuals
in anticipating or responding to
threats.

Vulnerability

OOEA il AfA ® Gystem to disturbances
determined by exposure to perturbations, sensitivity
ol DOOOAAOQEIT T Oh AT A OE
al., 2007: 36)

50EA AACOAAR O xEEAE EI
susceptible to or unable to cope with the advese
AEeEAAOO 1T £ AT EIi AOA AEAT C

The degree of susceptibility to
harm  determined by the
availability of assets.

Resilience

O4 EA AA BystEnd &hd its Aomponent parts to
anticipate, absorb, accommodate, or recover from th
effects of ahazardous event in a timely and efficient
manner, including through ensuring the preservation,
restoration, or improvement of its essential basic
structureO AT A &£O01 AGET 1 688 )

OOAOGCEI EAT AA EO A POT AAOC
I OOAT i Ah 1 (Narisét@lA 2088

@ne process of negotiating, managing and adapting t
significant sources of stress or trauma. Assets an
resources within the individual, their life and
environment facilitate this capacity for adaptation arml
OAT OT AET ¢ AAAES ET OEA
2011);

GAOAOEAAO ET AEOGEAOAI 08 /4
positively to threats, shocks, crises and other forms o
adversity in ways that minimize harm to themselves

AT A T AQEi EUA ARVIBAEOOS |

The ability or capacity to actively
access, mobilise and use thi
available assets to positively
adapt. Is a function of: 1) ability to
make sense of threats; 2) asset
availability, access and use; 3) the
perception of the ability to cope
and act.

Adaptation

OA OOOAOO OAODPITOA EIT I
OEA AAEI EOGEAO 1T £ PAIT DI A
284)

OOEA Anakitg(iodess andthe set of actions
undertaken to maintain the capacity to deal with
current or future predicteA AEAT CA88 i
2007: 396)

OOEA OOOAC Pl 1 EAEA
and in the future to reduce potential adverse health
AERAAOOS j7(/h ¢mmod pXxd

OOEA AAADPOAOGEIT 1 AAOGOOA
region or community to reduce the lurden of a

Action, response, strategy, oOf
behaviour individuals implement
in pre-emption or response to
threats.
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25.1 Conceptual and analytical framework linking assets, vulnerabiligsilience and adaptation

Having provided a review of the links between the concepts of vulnerability, resilience and
adaptation, this section introduces the conceptual and analyticdfamework developed in this

research.

The approach taken in thisthesis comprises three components intrinsically connected to assets

and can be summarised as follows:

- Asset vulnerability (explored in Section 2.2);
- Assets or generalized resistance resources (GRRs) and resilience (explored in Section 2.3),
and;

- Asset basd adaptation (explored in Section 2.4).

In seeking to bring together the distinct but related concepts of assets, vulnerability, resilience
and adaptation, the figure below (Figure 2.1) is dramework representating the relationship
between the concepts dscribed in this chapter and also a reflection of the definitions of each
concept used in this thesis (see Table 2.10). This theoretical model developed for the purpose of
this thesis highlights the main factors or characteristics that play a role in humaadaptation in
general, which is specifically applied in this thesis textreme temperatures The individual as part

of a series of networks (e.g. household, family, neighbourhood, social, religious, care, medical) is
the focus. Age and genetic characteriss (e.gseX are considered to be fixed factors. All the other
components of the surrounding layers are considered to be elements that in some instascan

be changed or modified according to life circumstancg®.g. extreme temperaturel.

1 assets are ctegorised in five groups (human, financial, physical, plaekeased and social) (see
Section 2.2.4);
T 0011 AOAAETI EOU EO AAOACIi OEOAA AO OCAT AOAI &

stressors) (see Section 2.2.1);

o

 resilience is measuredDEOT OCE OEAEADAT BASGT AT A Al I POEOAO

namely comprehensibility, manageability and meaningfulness (see Section 2.3.4), and;
9 adaptation considers the strategies, actions and behaviours individuals engage in response to

threats (e.g extreme heat and cold temperatures) (see Section 2.4).
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Adaptation

Resilience

Financia]

Physical Social
Place-based

Comprehensibility

Figure 2.1 Framework for understanding the elationship between the concepts of assets,
vulnerability, resilience and adapation in this thesis.

This framework illustrates (Figure 2.1) thedifferent layers of influence on human adaptation, by
which through these the individual can develop or be assisted in developing what is heeded for
AAADOAOGEI T8 ' AADPOAOGET 1T EO EIT &£ OATAAA AU A OAT GCA 1
control. Here is mapped the relationship between the individual and the environment where they
are born, live and work. The individual is at the core, comprising different characteristics, some of
these can be modifiable (i.e. level of education) but others cann¢i.e. age, genetic factors).
Surrounding individuals are external factors (i.e. assets), that can be modified, that influence their
vulnerability, resilience and adaptation to general or specified threats, shés, stresses. The first
layer representsassets and assets portfolio (i.e. human, financial, physical, plabased and social
assets) that influence and is influenced by vulnerability and ultimately have an impact on
adaptation and viceversa. Assets operate to reduce vulnerability. The second layepresents
vulnerability. Vulnerability to general daily life circumstances (i.e. general vulnerability) and
vulnerability to specific threats, stressors or events, such as extreme temperatures (i.e. specified
vulnerability) influences and is influenced ly general and specifed resilience. The next layer
represents resilience, and it encompasses three dimensions. Comprehensibility (cognitive
dimension), manageability (instrumental or behavioural dimension) and meaningfulness
(motivational dimension) influe nce how resilience is shaped. Resilience, in turn, influences and is
influenced by adaptation. Finally, the fourth layerrepresents adaptation, translated into the

responses, strategies, behaviours and actions individuals implement in coping or responditay
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specific threats, stressors and events that affect their live$his thesis aims to address each layer
of the diagram in turn in the subsequent chapters (Chapter 4: assets and vulneratyi] Chapter 5:
resilience; Chapter 6: adaptation)As such, in thé thesis adaptation is both a function of and
determined by resilience, which in turn is linked to vulnerability and assets; whilst assets are
embedded in all the other concepts. The oper@mnalization of this model is outlined in the next

chapter.

The aim was to develop an integrated approach to the different aspects of assets, vulnerability,
resilience and adaptation, using a specific case studydditionally, the framework illustrates the
importance of considering individuals as embedded in cultural, smal, economic and natural
environments, the places where they live and worki.e. collective and neighbourhood attributes)
The framework thus, emphasizes the multdirectional interactions, at multiple levels between

assets, vulnerability, resilience and adaptation.

This framework aims to help researchers, policymakers and practitioners to develop a range of
questions aboutthe role assets, vulnerability and resilience play on human adaptation, to explore
their relative influence on human adaptation and the interactions between them (i.e. assets,
vulnerability, resilience and adaptation). This will further help the developmat of programs and
policies to improve access to and availability of assets, reduce vulnerability, enhance resilience

and improve adaptation.

The previous sections have highlighted the key different ways in which diverse literatures have
conceived theconcepts of resilience, vulnerability, adaptation and assets. This section addresses
how it is possible to combine these different approaches rooted in distinct scientific disciplines in
order to incorporate and acknowledge the various definitions into amterdisciplinary framework
conceptualizing the relationship between assets, vulnerability, resilience and adaptation. To date,
much of the advance has been made in understanding each concept separately, and the attempts
to integrate some of these concepgt have only been done partially (i.e. vulnerability and
adaptation; resilience and adaptation; vulnerability and resilience) and mainly through one
disciplinary lens. For the first time, Figure 2.1 presents a full integration of the concepts in a
conceptud and analytical framework. This integrated framework aims to help develop new
research approaches and methodologies from which a better understanding of the concepts
themselves and the synergies between them can be explored in order to reduce vulneralyilit

increase resilience and improve adaptation to extreme temperatures.

In order to address the knowledge gaps that emerged throughout this chapter, four research

guestions are developed in this thesis:
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1. Do different assets affect general, extreme heat@extreme cold vulnerability of older people?

If so, what are their effects and how do they occur?
2. How are generalextreme heat and extreme coldesilience ofolder peopleshaped?
3. What does adaptation textreme heat and extreme coldook like in practice?

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

what is the nature of these relationships?

The outcome of examining the diverse literatures and addressing the knowledge gaps identified
in the sections above to answer the research questions can be visualisgd Figure 2.2 It
represents how the attempt in this thesis to better understand the intedependencies between

assets, vulnerability, resilience and adaptation is developed in the chapters that follow.

1
i i
1 i
1 i
i i
I 1y
i 1y
Assets Vulnerability ! Resilience 1 1 Adaptation

1

1
[
i 1
1
1
1
1
1
1
1

Constraints
& Limits

Opportunities

Figure 2.2 Chapter structure linking assets, vulnerability, resilience and adaptation in this thesis.

The following chapter describes the resarch site (country and city background), the research
design and methods implemented in this research. It discusses the case study approach, the
sample selection process and the different phases of the research. The use of quantitative and
gualitative research methods to understand human vulnerability, resilience and adaptation is also

discussed in the following chapter.
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Chapter 3 - Methodology

3.1 Introduction

Building on the conceptual clarifications discussed in Chapter 2, this chapter outlingbe
methodological journey underpinning the gathering of empirical data for this research. It begins
by presenting the rationale for the methodological and design choices made, explaining and
describing the research approach (Section 3.2), design (Secti@B) and methods (Section 3.4)
used in this thesis to answer the four key research questions. It provides detail on the practical
aspects of the implementation of the research, with insights on the research context and location,
sample, as well as how thelata collected were analysed (Section 3.5). The chapter finishes by
providing a reflection on ethical considerations of research with older people and research

limitations (Section 3.6).

3.2 A multimethodological research approach

The research questios in this thesis call for an integration of both natural and human sciences
for a better understanding of what shapes general and specified (headnd coldrelated)
vulnerability, resilience and adaptation to extreme temperatures, as such an interdisciplary

research approach is employed.

Reducing vulnerability, enhancing resilience and improving adaptation to climate change and
extreme temperatures represents a realvorld problem that should be addressed by problem
solving research. As this topic requires the understanding of diverse digtines,
interdisciplinarity, which involves the combination of two or more disciplines aiming at crossing
boundaries between such disciplinegBarry et al., 2008; Petts et al., 2008; Lyall and Meagher,
2012) is thought to be the best approach to solve reatorld problems such as the one addressed
in this thesis. As the problem addressed here lies in the intersection between health sciences,
environmental science and sociology, applying an interdisciplinary approach allows a creative
and innovative angle toresearch. However, doing interdisciplinary research also presents several
challenges, such as the need to preserve disciplinary integrity, interpretation of data and research

funding issues which make it harder to design and implement interdisciplinary resarch (Petts et
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al., 2008). Therefore, mostesearch is conducted within the established boundaries of a given
discipline, as pure or genuinely interdisciplinary research is considered to be extremely

challenging and demanding, making it uncommon (Barry &tl., 2008; Petts et al., 2008).

In addition, to foster truly interdisciplinary research, interdisciplinary settings for thinking and
practice where researchers discuss ideas, theories, concepts and data to a common topic ought to
be encouraged (Petts etlg 2008). Interdisciplinary could be promoted as an approach that adds
to existing knowledge and practice within and across disciplinary boundaries as it involves
bringing together ideas from different disciplines to study a problem that needs solving and
choosing the best methodology for collecting and analysing the data (Barry et al., 2008; Lyall and
Meagher, 2012; Scheff, 2013).

The selection of an appropriate research approach is needed to capture the extent and complexity

of such disciplinary diversity and evidence. The selection was based on the reseaffceus and

research questions, as well as the characteristics of the research sample (ethics), research timings

and budget. The multimethodologial approach used in this studyesults from a mixedmethod

approachwhere vulnerability is assessed through assets, resilience assessments are made using

the sense of coherence concept and adaptation strategies identified through the behaviours older

peopleliving independently implement during extreme temperaures.) T OEEO OEAOEOh OI1 1 /
AOA OEIT OA ACA AlivingundepedderitydA WEATORA ® EOET ¢ ET OEAEO 1
without support in their daily lives. The philosophical paradigm used in this research is the

pragmatic paradigm, as accordig to Creswell (2014) pragmatism is oriented towards

understanding and solving real life problems such as the ones presented in this research, and

justifies using a mixed methods approach. A mixed methods approach was thus chosen for this

research as it conbines features of both quantitative and qualitative approaches and involves the

collection of both types of data Bryman, 2012;Creswel, 2014). A mixed methods approach also

adds focus and flexibility to the research design allowing a more comprehensivwaderstanding

(Creswell, 2007) of how vulnerability, resilience and adaptation are shaped through using more

than one type of data.

The empirical phases of this research involved the collection of general quantitative data (Phase
1) followed by the collection of specified (heat and coldrelated) qualitative data (Phases 2 and
3, respectively) (see Section 3.4) with the aim of obtaining detailed information about individual
participants only possible by using both types of data (quantitative or qualitatig) (Creswell,
2014). A convergent parallel mixed methods design (Creswell, 2014) is used to collect parallel
variables (e.g. experiences of extreme heat and cold temperatures) to explore assets, vulnerability,

resilience and adaptation throughout the datacollection process, allowing the separate analysis
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of each set of data whilst being able to bring them together for interpretation and validity. In
addition, the decision to have equal sample sizes in all phases of research was taken to achieve
the above ad to allow a better understanding of how general and specified vulnerability,

resilience and adaptation are shaped and manifested within the same individuals.

Integrating quantitative (Phase 1) and qualitative (Phase 2 and 3) data represented a challenge
this research, as they convey different means for understanding the specificities of the research
topic. A strategy to bring them together has been developed to allow the qualitative data to shape
the reporting of results (Ritchie and Lewis, 2003). Thguantitative data will be used to support
and substantiate the qualitative data and vicerersa. The qualitative results are interpreted in
combination with the quantitative results to reveal the degree to which they complement each
other, as the aim is to understand howolder people living independently adapt to bothextreme
heat and cold temperatures taking into account their general and specified vulnerability and
resilience.Interpretation and validation of both quantitative and qualitative data was undertaken,
as well as across databases interpretation. As more than one method is used for datdetion,
the researcher used triangulation to review, cross check quantitative and qualitative data, as well

as identify patterns and corroborate findings (Bryman, 2006).

3.3 Research design

An exploratory research design (e.g. Ruane, 2005) is used tgpéore the significance of general
and specified fpeat- and cold related) vulnerability and resilience, and adaptation toextreme
temperatures, in combination with a holistic and social ecological perspective (e §tokols, 1996;
Creswell, 2007 to explore the relationships between all these elements.

The sections below present a description of the case study, its location in the city of Lisbon in
Portugal, sampling of Lisbon wards and older people as participants, as well as data collection

procedures.

3.3.1 Case study design

In order to operationalise the conceptual framework (Section 2.5.1, Chapter 2) case study
approach combining different data collection methods is usedHakim, 2000; Huberman and
Miles, 2002; Yin, 2009; Bryman, 201P(see Section 3.4).Case studiescombine exploration and
descriptive interpretations (Hakim, 2000; Flyvbjerg, 2006;Thorpe andHolt, 2008) and can focus
on different social units (e.g. individuals, communities, organisations) using a variety of data

collection methods allowing the use of various sources of data for triangulation (Hakim, 2000).
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They are particularly useful when investigating in detail less understood, unclear, dynamic and
complex events or circumstancesYin, 2003; Flyvbjerg, 2006; Thorpeand Holt, 2008; Yin, 2009;
Thomas, 2011).Case studies can be single or multiple and include both gquantitative and
gualitative data (Yin, 2009) allowing flexibility in the description of cases (Hakim, 2000). Using
case studiesalso allows in-depth inquiry about the how and why looking into different

perspectives allowing a threedimensional image of an event or circumstance being even

OAAT A O1T Oi A1l EOI AT AOAAMEMas A1 HAAO OEA O1 O1 A

All these characteristics of case studies offer an extremely rich and stimulating analysis of the data
(Thomas, 2011) making it a very powerful tool (Hakim, 2000). Case study research is thus used in
this research to understand what shapes general and spgéed (heat and cold) vulnerability,
resilience and adaptation to extreme temperatures through 1 AA O  Bdint @ Vievdidthe
city of Lisbon, Portugal.

3.3.2 Case study: Portugal and the city of Lisbon

The choice of the city of Lisbon in Portugal ake location for this research was made during the

PhD studentship grant application process during the year 2010 and took into account several

factors, amongst them: a series of major extreme heat and coldntperatures and respective

EOI AT EAAI OE EiIi PAAOO 11 11T OOAITEOU AT A 11 OAEAEOU E
experience and previous research as a public health and epidemiology specialist, and an extensive

literature review on the human healh impacts of extreme temperatures. These are presented

below in more detail.

N

x8x8¢e8u 01 OOOCAI 60 Al 1 O0A@O

- Location, History and Politics

Portugal is a country with an area 002.212 Kn#?, located in the Iberian Peninsula in southwest

Europe facing theAtlantic Ocean and is most welknown and renowned by its ascension as a

world power in the 15t and 16 centuries with the discovery and later possessions of some
OACEITO 1T /&£ 31 00E 'i AOEAAh ' Z#OEAAh |/ AAAT EThe AT A | OE
monarchy was abolished in 1910 and between 1933 and 1974 an authoritarian regime was in

power. The country became a member of the European Union in 1986 and nowadays this

European nation is facing the effects of the 2007 mmty x1 Ol A8 O Amkibitribi$ thkaA AT A £EE
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led in 2011 to the intervention of the International Monetary Fund (IMF) and the European
Commission(EC)with concessions of bailout loans and the implementation of austerity measures
which included a combination of tax raises; cuts ipublic health, education and social security
spending; reduction in public sector jobs; wage cuts for public sector workers; cuts in pensions;
cuts in unemployment and social security benefits. The crisis has worsened inequality (OPSS,
2014) and the countly is facing high rates of unemployment and emigration of young and middle
age people which are contributing to rising the proportions of older people in the country (see

below).

- Demography

01 OOOCAI 60 DPi bOI AOETT 1 AOGAI O & deCdasegn®D1 EJECD, O1 OE

2014) resulting in a negative growth rate, and the first negative net migration growth rate in 2010

(INE, 2013; OECD, 2014). Despite this, the OECD (2014) has projected a population increase by
2020 and a subsequent decrease by 20m8 ! O | AT U 1T OEAO AAOAIT T PAA 1

population is increasing. Statistics show that between 1995 and 2012 the elderly population

ET AOAAOAA AOiI i pt8xb O pws8tb jAO DAOAAI OACA |

ageing populationis according to the Portuguese Office for National Statistics a result of both drop
in fertility and increased longevity (INE, 2013). Life expectancy at birth has increased from 66.7
years in 1970s to 80.8 years in 2011, being higher for women than for m¢®ECD, 2014). Overall
the number of older people (65 years and older) per 100 young people has almost tripled from
45.4in 1981 to 129.4 in 2012 (Pordata, 2014).

- Society and Economics

Inequality in Portugal has worsened recently with an increase of popation at risk of poverty
from 17.9% in 2011 to 18.7% in 2012, with 14.7% for older people at risk of poverty (INE, 2014a).
The Eurostat (2013) estimated that the percentage of older people at risk of poverty or social
exclusion by 2011 reached 24.5% and tal population risk was of 24.4%, both higher than the
EU-27 mean (Eurostat, 2013), and higher than the ones presented by INE (2014a). The poverty
ITETA EAO 11T x AAAT OAO AO tnw OFi 11 O0E j). %h
the population and the population at risk of poverty or social exclusion has also risen (INE, 2013,
). %h ¢mptAQ8 ! O OOAEh 01 OOOCAI 6 O anmatrisk®i paverey | 1
rate greater than the Europeammean, with both young and old people mosiat risk (INE, 2013).
Furthermore, increases in taxes and reductions in wages and pensions, combined with increases
in housing, electricity, gas and water expenses are coupled with decrease in food, housing
equipment, clothes and footwear expeditures by the population (INE, 2013). Since the economic

and financial crisis population unemployment rates in Portugal have almost doubled, having risen
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from 8.4% of total labour force in 2007 to 16.1% of total labour force in 2012 (OECD, 2014).

According to the Peotuguese Ministry of Finance, the total number of pensioners is 2.408.881 and

around 80% of them receive aneanB A1 OET 1 1T £ oot OFTi 11 O0OE j-ET EOOAOL

below the poverty line.
- Environment

Portugal is a country with milda Mediterranean cimate characterized by dry and warm summers,
wet and cool winters but with significant changes in the frequency of temperature extremes
resulting in severe impacts on human health (Lucio et al., 2010). Recent records indicate that both
maximum and minimum temperatures have risen in Portugaimore than those observed at both
European and global scalesnaximum temperatures have risen by 0.49C per decade in the period
between 1976 and 2006, and minimum temperatures by 0.54°C per decade in the same period
(Ramos et al., 2011). Furthermore, future climate change scenariasing the HadRM3 Regional
Climate Model and the B2 (A2), B2 and A2 scenaripsojected changes in the frequency of both
extreme heat and cold temperatureswith an increase of the former and derease of the latter
(Ramos et al., 2011)As such, Portugal is considered to be vulnerable to climate change, especially
to extreme heat (Carvalho et al., 2014). Heatwaves have affected the country more frequently and
with more intensity in recent years (€.9.1981, 1991, 2003, 2006, 2009 and 2010 heatwaves) with
high health impacts. Despite extreme cold having been less frequent, the 2012 cold weather

contributed to high mortality rates especially among the elderly (Mazick et al., 2012).

In a study on excess winter mortality in Europe between 1988 and 1997, Portugal was the country
with the highest rate of excess winter mortality (28%), followed by Spain (21%) and Ireland
(21%), in comparison to the EUJ14 mean of 16% (Healy, 2003). The stly revealed that countries

with milder climate were those with higher EWMh  x EEAE OEA AOOET OO0 OAAZEAO

5]

xET OAO 11 OOAI EOUS | (AAI Uh ¢nmmoQ8 ! AAEOEI T Al A&ETAE

between excess winter mortality ard macroeconomic factors, lifestyle risk factors, healthcare
provision, socioeconomic factors and household thermal efficiency. Countries with milder winters
such as Portugal were found to be the most affected by high winter variations in seasonal
mortality and similar results were found regarding countries with poor housing which include
Portugalz that indicates low ability to protect from the cold indoors (see Table 3.1). Despite being
the most affected country by excess winter mortality, there istill a lack in understandingthe
relationship between extreme cold and health impacts in Portugal, which also seems to be
associated with a collective feeling of acceptance of such impacts; this has consequently become
a neglected issue in Portuguese sociefasconcelos et al., 2013). Furthermore, researchers in

Portugal maintain that there is lack of impact assessments of both extreme heat and cold
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temperatures associated with a lack of mitigation as well as adaptation strategies both at the

national and local levels €.g.Lucio et al., 2010; Carvalho et al., 20}4

Table 3.1 Coefficients of seasonal variation in mortality (CSVM) and other factors.

Country CSVM Mean winter Cavity wall Roof Double Deprivation Fuel
temperature insulation insulation glazing rate (%) poverty
(°C) (% houses) (% houses) (% rate (%)
houses)
Austria 0.14 14 26 37 53 - 6
Belgium 0.13 3.7 42 43 62 22 10
Denmark 0.12 21 65 76 91 17 4
Finland 0.10 -35 100 100 100 - 5
France 0.13 7.0 68 71 52 28 10
Germany 0.11 1.6 24 42 88 19 5
Greece 0.18 11.6 12 16 8 58 33
Ireland 0.21 5.8 42 72 33 28 9
Italy 0.16 6.4 - - - 37 14
Luxemburg 0.12 15 - - - 14 5
Netherlands 0.11 4.3 47 53 78 16 6
Portugal 0.28 13.5 6 6 3 56 50
Spain 0.21 6.5 - 40 32
UK 0.18 5.4 25 90 61 27 9
Mean 0.16

Adapted from Healy (2003).Legend: CSVM Coefficient of Seasonal &iation in Mortality.

0T OOOCAI 60 OAAOCAAA 1T AOGAT O T &£ OI AETAATTTIEA DPOI
measures may have put individuals and households in equal or even more precarious
circumstances than those found by Healy (2003). A more recent study, the HBILC (Eiropean

Union Statistics on Income and Living Conditions, 2009), has investigated some of the issues

i AT OETTAA AAT OA AT A Ai1T Z£ZEOI O 01 OOOCAI 60 11 x DA
and energy affordability. In this regard, only 5% of dwellingsn Portugal are equipped with

heating facilities (EU-27 mean: 75%) such as central heating or similarand other fixed heating.

Portugal has the lowest percentage of both dwellings comfortably warm during winter time (43%

vs EU27 mean: 84%) and dwellings @mfortably cool during summer time (58% vs ELR7 mean:

76%) (EU-SILC, 2009). According to the WHO (2012b) the proportion of the population unable to

keep the home warm by relative poverty level in 2009 was highest in Portugal when compared

with the other EU-15 countries. When looking at household type, the percentage of households

unable to keep the home warm was highest for those with one adult older than 65 years, which
constituted an exception when compared to the other E5 countries. In 2012, 6.3% ofthe
Portuguese population mentioned being in arrears with utility bills (EUJ15 mean: 7.6%) (EUSILC,

2014a), 27.1% lived in a dwelling with a leaking roof, damp walls, floors or foundation, or rot in

window frames or floor (EU-15 mean: 11.8%) (EUSILC, 20%b) and 27.0% of the population was

unable to keep the home adequately warm (EW5 mean: 9.5%) (EUSILC, 2014c). Another study
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concludes that the capacity to keep the home cool or warm in Portugal is mainly dependent on the
socioeconomic level of individuds (OPSS 2012).

0 OOOCAI EIi bPI OO0 1100 1T &£ OEA AT AOcCcU Ai 10001 AARh xE
dependency on external energy was found to be higher than the Europear@anof 52.7% in 2010

j).%wh ¢mpoqQ8 ! AAT OAET ¢ O $ pricds Adthe@A EjCEMRODO] j K18XPO &R
per kwh) when compared with other EUJ15 countries, for example with Great Britain 18 in the
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have comparatively higher enegy prices than high income countries, ke Great Britain

(VaasaETT, 2011 Both residential electricity and gas prices have risen in Portugal in recent

years, it has the 2 most expensive gas prices and the highest electricity prices after adjusting for

purchase power when compared with the othefEU-15 countries (Dromacque, 2013VaasaETT,

2014). The combination of increased prices and lower incomes as a result of the financial and

economic crisis and subsequent austerity measures are thought to have inased fuel poverty in

countries such as Portugal, where households spend around 7% of their disposable income on

energy (the 4h highest among the ELIL5), whilst Great Britain ranks 7 with around 4.5% of

ET OOAET | AOS A EsfebtiorCehekgy A/aakaET| 20)4

- Health

According to the OPSS (2011) the financial, economic and social crisis in Portugal, in particular
the rise of unemployment and poverty rates had a negative impact on the health of the Portuguese
population. In2011 the Portuguese Department of Health made budget cuts of 13% and increased
healthcare out of pocket expenses for individuals when accessing the national health service (i.e.
nonreimbursable expenses)OPSS, 2011). Before that, citizens with chronic skases and older
people were exempt from paying GP appointments and specifinedication essential to their
health conditions. Currently many of these exemptions have been revoked, with impact on the
access to healthcare anthedication. As Portugal does namonitor the effects of the financial and
economic crisis on healthas well as the impacts of budget cuts in health care provisidgrbecomes
impossible to assess the real impacts of the crisis on health (OPSS, 2012). Despite this, the media
brought the issue to the public domain and raised concermabout the increase of suicides,
reduction in the number of GP appointments, and the increase in drug consumption since the start
of the crisis (OPSS, 2012).

The impacts of the financial and economic crisis orglalth can depend on a number of factors such
as:the baseline socieeconomic;health and social protection situation; the magnitude of the crisis,
and; the opportunity for and quality of responses implemented (OPSS, 2012). Despite thek of

studies in Patugal of the impacts of the crisis on mental health, studies in other countries such as
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Greece, South Korea, Spain and Sweden have found such associations, incluidingxample,
increases in suicide rates and transmissible diseases such as HIV (OPSS2R0h the case of
prolonged sociceconomic crisis it is even possible to find significant changes in general mortality
such as the one observed in Estonia after the collapse of the USSR, as well as increases in chronic

diseases, hypertension, coronary hetdisease, stroke, diabetes and infections (OPSS, 2012).

3.3.2.2 The city of Lisbon

, EOATT EO 01 OOOCAI 60 AADPEOAI onile northdank ofA@ TaguUS O 1 A«
River where it meets the Atlantic Ocean38.7138° N, 9.1394° W)ccupying an area of 85.0Km

(Pordata, 2014). The city of Lisbon is characterized by having warm temperate climate with dry

and hot summers, and mild winters (Kottek et al., 2006)Since 2001, the city has seen a population
reduction from 563.312 inhabitants to 530.847 inhabitants in 2012, with an increase in the older
population (65 years and older) from 23.7% in 2001 to 26.9% in 2012 (Pordata, 2014) and an
increase of the unemployment rate from 7.4% in 2001 to 11.8% in 2011 (Pordata, 2014).

In a study onthe impacts of high temperatures on mortality in Portugal, the city of Lisbon was
found to have higher associated mortality rates than the second greatest city, Oporto, and older
people were the most affected group (Almeida et al., 2010) which was consistewith previous
findings (e.g.Calado et al., 2004; Hajat et al., 2007; Basu, 200t a study on heat stress and
mortality in Lisbon, Dessai (2003) assessed the potential impacts of climate change, specifically
regarding heatwaves and estimated that arumal heatrelated deaths are expected to rise from 5:4

6 (per 100.000) in the period between 1980 to 1998, to 5-85.1 (per 100.000) in the 2020s and
by 7.3-35.6 (per 100.000) by 2050s. Similarly, it was also found that heaklated mortality is
expected torise in Lisbon from 5.46 per 100.000 observed in 19801998, to 8.512.1 per 100.000

by 2020 and to 29.5 per 100.000 by 2050 (Casimiro et al., 2006). Despite human health impacts
of heat having been extensively addressed in PortugaCélado et al., 2004Nogueira et al., 2005;
Nogueira et al, 2009), there is still a pronounced gap in research and knowledge about celd
related mortality and morbidity in Portugal, as well as in the city of LisbonGasimiro et al., 2006;
Vasconcelos et al., 2093 1n addressing the human health impacts of climate change in Portugal,
Casimiro and colleagues (2006) argued that their research did not include the impacts of extreme
cold on health as a result of not having been investigated before due to the problemsmaking

estimations of coldrelated mortality.

In summary, the considerations above make Lisbon a suitable location for investigating factors
shaping vulnerability, resilience and adaptation to both extreme heat and cold temperatures.

Important and relevant are: the high health impactsobserved in the city of Lisbonjthe health
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impacts on the older population and the projected increase adn ageing population past and

climate change projections of heatelated mortality (Casimiro et al., 2006) as wellas; the lack of
A A A E Guioiédpe ofahk Gégha@el EA 06 O

research in Portugal regarding extremelc I A8 ) 1

country and city specificities as well as being able to conduct the research in such location were

enabling factors for implementing this regarch.

3.3.3 Data collection

Within the city of Lisbon, a toal of 5 wards amongst2 wards (in 2012) were chosen as a focus

for the research. The reason for deciding to work by ward emerged from the diverse

characteristics (e.g. geographical, demographic, environmental) of wards within the city of Lisbon

and to allow greater diversity]| £ DAOOEAEDAT 008 )1

knowledge of the city and its wards, as well as data from the 2011 Census were explored. Both

I OAAO Oi

assessments provided relevant information on the geographical, soegconomic, age diversity

and cotrasting inner city characteristics (e.g. existence of green spaces, health services,

transport, community centres and building stock). As presented in Table 3.2, of the 5 wards

chosen two were located in the central region of the city of Lisbon and presed a high percentage

of older people (Wards C and D), one was located in the south region and historic centre of the

city and presented a medium percentage of older pple (Ward E) and two were located in the

north region of the city and presented adw percentage of older people (Viirds A and B) (INE,

2011). Table 3.2 also summarises the diversity of characteristics of the five wards used in this

research in terms of their location in the city of Lisbon and their resident population in terms of

age group(i.e. older people).

Table 3.2 Key population and location characteristics of the five wards

Location in Resident Population
the city
Total | 65 years and older| 65-74 years (% | 75 years and older

(% of total of older people) (% of older
population) people)

Ward A North 11 863 14.8% 59.6% 40.4%

Ward B North 9935 13.7% 58.5% 41.5%

Ward C Centre 8 869 31.5% 34.3% 65.7%

Ward D Centre 11727 31.3% 36.0% 64%

Ward E South 910 23.5% 38.8% 61.2%

Source: INE, 2011. Percentage calculations specighyepared for this research.
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3.3.4 Gaining access to participants

Local authorities and public or charitable institutions working with older people within the five
wards were approached to gain access to prospective participants. The decision to use this
method took into account the fact that approaching older people to be part of this research
without the help of a gatekeeper would prove extremely problematic due to both trust and ethical
issues(see Section 3.6, for an explanation of the ethical reviewgresses undergone to approve
the research) Despite this, gaining access to local authority offices and public or charitable
institutions was quite challenging and time consuming. It constituted an iterative process, which
included: telephone calls to fid out whom the researcher could talk to about the research, its aims
and objectives; sending emails with documentation about the research, and; travel to the sites for
personal contact. Following a series of initial email, telephone, fate-face contactsand meetings
with gatekeepers(e.g. staff, officials) permissions were obtained for the researcher to conduct
the study in five local authority offices and public or charitable institutions in the five wards. Initial
authorizations were obtained in Summer2012 for conducting general structured interviews and
heat-related semistructured interviews (see Sections 3.4.2, and 3.4.3), and additional
authorizations obtained in Winter 2012/2013 to conduct the coldrelated semistructured

interviews (see Section 34.4).

Participants in this research were selected according to the following inclusion criteria: being 65
years of age or over; living independently in their homes, and; living in one of the five wards
chosen in the city of Lisbon, PortugallThe recruitment of participants encompassed a strategy to
approach participants with diverse characteristics (e.g. agesex marital status, living
arrangements, education level, financial status, health status, etc.). A mix of fanobability
sampling techniques wasused and is presented in Box 3.1. These were used in the preparation,

development and implementation of the sampling plan.

Box 3.1. Types of sampling techniques used in the research.

- Purposeful sampl ing strategy was appliedto intentionally select individuals that had
specific characteristics crucial to the research. Anaximum variation approach (selected
participants with different characteristics on the criteria thought to be crucial).

- Convenience sampling was used to chose accessible and at hand individuals.

- Quota sample was selected based on ages$ years of age or older and sexin order to
produce a sample reflecting the population characteristics of the research location, in tern
of the relative proportions of people in the categories chosen.

- Snowball sampling was initiated by making an initial contact with individuals relevant to
this research topic and receiving recommendations of other local older people (only the ca
for 2 participants: spouse and husband of participants) to participate in the research.

(e.g. Seidman, 1998; Ruane, 2005; Creswell, 2007; Bryman, 2012;56Grell, 2014).
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The researcher approached older people aht local authority offices and public or charitable

institutions with the help of gatekeepers and inquired ifthey were willing to participate in the

study during Summer 2012 and Winter 2012/2013. Wth those older people who expressed an

interest, the researcher clarified the aims and objectives of the research, readth 0) T £ Oi AGET T |
0 A O O E AskeptAApizauik 3.1) and asked if the potential participant was willing to participate.

The researcler obtained contact details from participants and contacted them at a later stage to

arrange an interview. When contacted, participants still had the choice to withdraw from

participating in the research and this choice was also given during the interviemrocess.

The researcher was aware of the importance of selecting participants with sufficient competence

and autonomy to understand the study and their involvement in the study. The researcher was

also aware of the difficulty in judging the competence of participas. Thus, the recruitment

strategy used (as outlined above) was deemed likely to discourage the participation of individuals

with dementia or cognitive impairment, as it was based on a free and voluntary willingness to

participate (see also Section 3.6 owrthics). Usually, in the first few minutes after the initial

approach, people with dementia would selexclude themselves from participating in the study.

Later, as the recruitment was made face-face the researcher also had the opportunity to

directly screen potential participants for eligibility. The researcher assessed and evaluated
DAOOEAEDPAT 006 AAEI EOU O1 ETAEAAOA OEAEO xEI1ETCIT
about what was expected from their participation in the study. The researar also assessed their

understanding of the research aims and objectives, their understanding of potential individual

and collective risks and/or benefits of the research, their understanding of the option to refuse to

participate and to withdraw from participating in the research, as well as their understanding of

confidentiality of the data collected. Participants who did not demonstrate sufficient competence

and autonomy were not selected to participate in the research and were given (fate-face) or

weOA OAAA j OAT APETTAQ A O4EATE UI O 1AOOAOGE ! PPAT .
first written in English and translated to Portuguese by the researcher. This information was

provided to participants in Portuguese.

The sample size was decided for this research after ensuring theoretical saturation (Bryman,
2012). Following this assumption, the number of participants was achieved in accordance with
logistical and conceptual aspects of the research. Although this apaah does not allow a
statistically representative sample size, it allowed the researcher to elicit through first person
dialogue, indepth understanding of the research topic. Also for logistical reasons (e.g. use of
mixed methods, three research phasesintings and budget) a statistically representative sample
was not feasible, but it was possible to mitigate these shortcomings through the implementation

of a careful sampling technique (detailed in Box 3.1)nformed consent (see Appendix 3.3) was
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obtained for a total of 52 participantsthat participated in all phases of research (Phase 1 to 3)

recruited from several institutions and organizations within the five Wards, as follows:

- Ward A- Local authority health service (nurse): 4 participants;

- Wards A anl D- University of the 39 Age (.g.art classes, internet and computer classes,
crafts, music): 23 participants;

- Ward B- Day Care Centre (lunch, afternoon snacks and activities): 13 participants;

- Ward C- Cultural and Activity Centre €.g.internet and computer classes, memory games
and activities for older people): 6 participants;

- Ward E-Lisbon Wardl 1 AAO mdhiaddlistA6dm@ticipants.

In Table 3.3 are presented some of the characteristics of participants to help clarify the
composition of the sample and individual circumstances of participants. The convention used to
identify participants anonymously (e.g. AM, BF) is one that reflects ¢étorder in which they were
interviewed (1stletter(s) of DAOOEAEDAT Oodds AM, BRAAAD BnEEhairlss€xEM for

male and F for femalglast] AOOA O 1 £ b A O-GanAdiesAM BB AAFERedebréhE £E A A
maximum age of 95 years, with 8% beingfemale and 3% being male(Census data: 62% female;

38% male; INE, 2011). Of all participants in the study, 58% lived alone (Census data: 27% lived

alone; INE, 2011), 48% were widowed29% were married, 8% were divorced and 15% were

single (Census data32% widowed; 52% married; 7% divorced; 9% single; INE, 2011 Appendix

3.4 outlinesadditional characteristics of participants.
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Table 3.3Characteristicsof participants in this research

Participant Sex Age Marital status Living arrangements Household income(O/month) | Health status | Housing tenure | Ward
AM Male 65 Widowed Living alone 501-800 Fair Tenant A
AF Female 79 Widowed Living alone 351-500 Poor Social housing A
BF Female 80 Widowed Living alone < 350 Poor Tenant A
CF Female 87 Widowed Living alone <350 Fair Tenant A
DF Female 76 Widowed Living alone < 350 Fair Owner A
EF Female 81 Widowed Living alone <350 Good Owner A
FF Female 80 Single Living alone 1501-2500 Good Owner A
BM Male 75 Widowed Living alone 1501-2500 Fair Tenant A
HF Female 65 Married Living with spouse 1501-2500 Poor Owner A
IF Female 73 Widowed Living alone < 350 Fair Social housing A
MF Female 82 Married Living with spouse 501-800 Good Tenant A
NF Female 65 Married Living with spouse 351-500 Fair Social housing A
GF Female 69 Married Living with spouse 351-500 Fair Tenant B
CM Male 68 Married Living with spouse 351-500 Poor Social housing B
JF Female 83 Widowed Living alone 351-500 Poor Tenant B
KF Female 65 Widowed Living alone <350 Poor Owner B
LF Female 71 Married Living with spouse 801-1500 Fair Owner B
DM Male 83 Single Living alone 351-500 Fair Tenant B
PF Female 76 Widowed Living with family members 801-1500 Poor Tenant B
QF Female 74 Widowed Living alone 801-1500 Fair Tenant B
RF Female 79 Widowed Living with family members 351-500 Poor Tenant B
SF Female 75 Widowed Living alone 351-500 Fair Tenant B
EM Male 78 Single Living alone 801-1500 Good Tenant C
FM Male 95 Widowed Living alone 801-1500 Good Owner C
GM Male 69 Divorced Living alone 1501-2500 Good Tenant C
HM Male 87 Widowed Living alone 351-500 Very good Owner C
IM Male 76 Married Living with spouse 1501-2500 Fair Owner C
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Table 3.3 cont.Characteristics of participants in this research

Participant Sex Age Marital status Living arrangements Household income(O/month) | Health status | Housing tenure | Ward
OF Female 72 Married Living with spouse 1501-2500 Good Owner C
TF Female 70 Married Living with spouse 801-1500 Fair Owner D
UF Female 70 Married Living with spouse 501 - 800 Good Rented D
VF Female | 76 Widowed Living with family members 351-500 Poor Owner D
IM Male 80 Married Living with spouse 801-1500 Fair Owner D
XF Female 80 Widowed Living with family members 351-500 Fair Owner D
KM Male 65 Married Living with spouse 801-1500 Good Owner D
ZF Female 79 Widowed Living with family members 501-800 Excellent Rented D

AAF Female 75 Divorced Living alone 801-1500 Fair Rented D
LM Male 65 Married Living with spouse > 2500 Good Owner D
BBF Female 74 Widowed Living alone 801-1500 Good Owner D
CCF Female 78 Divorced Living alone 801-1500 Excellent Rented D
MM Male 85 Widowed Living alone 1501-2500 Very good Rented D
DDF Female 65 Married Living with spouse > 2500 Good Owner D
NM Male 69 Widowed Living alone 801-1500 Fair Rented D
EEF Female 72 Widowed Living alone 351-500 Fair Owner E
FFF Female 84 Divorced Living alone < 350 Fair Rented E
GGF Female 84 Widowed Living alone 351-500 Fair Rented E
oM Male 65 Single Living alone 351-500 Good Rented E
HHF Female 76 Single Living alone < 350 Fair Rented E
IF Female 87 Single Living with family members 501-800 Good Rented E
JIF Female 77 Widowed Living alone 501-800 Fair Owner E
PM Male 65 Single Other non-relatives 351-500 Good Rented E
KKF Female 71 Married Living with spouse 801-1500 Poor Rented E
QM Male 65 Single Living alone < 350 Fair Rented E
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3.3.5 Timing of research activities

In exploring vulnerability, resilience and adaptation to bothextreme heat and cold temperatures
the decision to implement an interseasonal approach for data collection was the one that allowed
interviewing participants during the time of the year were it is more likely for them to experience
extreme heat and cold temperaturesand relate their actions, strategies, behaviours, options and
associated limits to those periods. Data was collectetliring 2012 summer months (June, July and
August) regarding Phases 1 and 2 (general and heglated, respectively) and during 2012/2013
winter months (December, January and February) regarding Phase 3 (celelated), as outdoor
and indoor temperatures arehigher and lower, respectively, than in other seasons. After being
part of Phases 1 and 2 of the research, participants were also invited to take part in Phase 3 of

data collection.Figure 3.1 shows an overview of the research approach, design and methods

In summary, primary data and case study of actual experiences of extreme heat and cold
temperatures allowed the recall of individual responses, actions, strategies and behaviours
(adaptation). Additional assessments of general and specified vulnerability and resilieaallowed

a better understanding of the factors and drivers that generated different opportunities and limits

to adaptation at the individual level through a multimethodological research approach.
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General assets, vulnerability and
resilience

Research Phase 1

Structured interviews

General Vulnerability Index [GVI)

General assets

General Resilience Index (GRI)

Vulnerability, resilience and adaptation
to extreme heat

Research Phase 2

Semi-structured interviews

Heat-related vulnerability (HRV)

Heat-related resilience (HRR)

Heat-related adaptation

Vulnerability, resilience and adaptation
to extreme cold

Research Phase 3

Semi-structured interviews

Cold-related vulnerability (CRV)

Cold-related resilience (CRR)

|

Cold-related adaptation

Figure 3.1 Overview of the research approach, desigmd methods
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3.4 Research methods for data collection

3000A000AA ET OAOOEAxO xAOA OOAA QeneraN GsadtsDE OAOE O/

assets, vulnerability, resilience and adaptation to extreme heat (Phase 2) and extreme cold (Rhas

3). This qualitative method was developed and implemented with the aim of gaining an

O1 AAOOOCAT AET ¢ T &£ 11 AARO PAT PI A0 OEAxO AT A EAAT OEH4
are shaped so that priority may be taken in addressing such features irrder to reduce

vulnerability, increase resilience and improve adaptation to extreme temperatures through

health promoting programmes, strategies and initiatives in public health and social care.

Integrating quantitative and qualitative methods to the reseech design (mixed methods) added

depth to the findings and the processes involved as well as providing a more comprehensive

insight than individual approaches would allow.

Interview protocols used in all research phases were developed and informed by &xtended
review of the relevant literature. Main topics were covered and specific questions were
established, with special attention being taken to account for the phrasing of questions and their
sequential order. This approach to the interview protocol wa advanced so that the researcher
had a guide to follow but that also allowed the participant to comment and interact as he/she
wishes but maintaining a coherent flow during the interview. The interview protocols also
included reminders of potential additional and follow-up questions, prompts and probes.
Interviews were developed to allow further comments and discussions from the participants as
they were not only asked to answer questions on the topic of research but also share their views

and opinions aling the data collection process.

Interview protocols were first written in English and then translated to Portuguese. Prior to the

interview, participants were informed about the aims of the research and informed consent was

obtained. Faceto-face interviews were scheduled for a time most convenient for the participant

via telephone or faceto-face. Interviews were arranged to take place in a familiar location to

participants, in a private and neutral environment in the Lisbon ward where they were recruited

from. An office or meeting room was provided in all wards for the researcher to conduct

ET OAOOEAXxO xEOE DAOOEAEDPAT OO xEEAE AT AAI AA OEA
confidentiality. The interview settings were comfortable, quiet and allowed therivacy needed

for conducting the interviews (King and Horrocks, 2010). At the time of the interview the
OAOAAOAEAO AZAOOOEAO OAAA OEA O#11O0AT O &i O0i 6 AT A EI
what was being asked of him/her, agreed to participateand could sign the consent form. All

interviews were conducted by the researcheradministered and read outloud in Portuguese.If
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and when participants look tired a break would be offered, and if needed an option to continue

the interview another day wasalso given All interviews were digitally recorded with participants 6

consent as the recording of interviews allowed bettefocusi T DPAOOEAEDPAT 008 OAO
introduction of prompts and asking for additional information when necessaryAs the languge

used during the interviews was Portuguese, the recordings were transcribed in Portuguese and

essential quotes translated to English by the researcher.

Interviews combined the gathering of information on quantitative measurements and
assessments, and ab gqualitative information. Quantitative data collection (Phase 1) included
socio-demographic characteristics, human assetginancial assets,physical assets, placéased

assets and social assets to assess general vulnerability, and the Sense of Cohessrade (SOEL3)

O AOOAOGO CcAT AOAI OAOEI EAT AA8 10AI EOAOCEOA AAOA
experiences, beliefs and opinions, and included questions about attitudes, awareness,
perceptions, behaviours and knowledge of bothextreme heat and cold temperatures
characteristics of specified assets in order to assess specified vulnerability, resilience and

adaptation (heat and coldrelated).

After each interview, the researcher reflected on the overall interview. This reflection allowetthe
Ei DOT OAT AT O T &£ EIT OAOOGEAXxET C OEEIT O AT A O OE
interaction, how they answered the questions and their willingness to explore the interview

topics.

3.4.1 Pilot study

An interview pilot was essential for refining the data collection procedures andmproving the

research design. In addition to evaluating the research protocol and questions, the goal was also

01 AOOAOO PAOOEAEDPAT 008 xEITEICI AGO O DAOOEAE
interview qu estions. Careful planning and piloting of the interview protocol was given to achieve

a guide that was both focused and allowed the elaboration of new ideas with the aim of
OAPOAOGAT OET ¢ AT ET &I Oi Al AT A OAl AGAA ieAded adA OOA O

behaviours related to the topic of the research, and the pilot stydwas the opportunity to do so

Pilot study data collection took place over a period of a week during the month of March 2012 and
followed a cold spell affecting Europe, Portugal and the city of Lisbon in February 2012. It
comprised interviews with 6 older peopleliving independently on general assets, vulnerability
and resilience (structurediinterviews from Phase 1) and extreme cold (sermstructured

interviews from Phase 3).The selection of the pilot cases took into account the sampling
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techniquesconsidered above (see Box 3.8nd criteria such as convenience, access and proximity

(Yin, 2009). These participants were asked to complete the interviews and also to evaluate their

experience after the interviews A technique introduced by Pattonin 200A A1 1 AA OOEET E Al 1 C
allowedto ADOOOA DPAOOEAEDPAT 008 AT i1 AT 6O AT A NOAOOEIT O
(Ruane, 2005) All interviews were audio-recorded and the data generated analysed. The analysis

of both researched @nd participantsd experiences during the pilot study alloved the

establishment and confirmation that both structured and semstructured interviews were the

best way of gaining access to information on general and specified (heahd coldrelated) assets,

vulnerability, resilience as well as adaptation to extrera temperatures.

The pilot study pointed to some areas in which question wording and content of the final protocol
could be improved, as some participants found it difficult to understand what was being asked in
some of the questions. As a result, some ggt@ns were re-structured to allow participants to
share their thoughts and opinions in a more conversational way and prompt for more insights
from participants and allowing participants to elaborate on their ideas. The interview protocols
were therefore revised taking into account the issues raised by participants and several logistical

and practical improvements were made as follows:

a) Structured interviews (Phase 1)

- Make cards with answer options to show to participants, as it was difficult for themot

understand the Likert-scales answer category options;

b) Semistructured interviews (Phase 2 and 3)

- Improve the wording of some questions to allow greater understanding of what is being asked,;

- Add more qualitative questions to explore ideas and allow more comments from participants;

- Re-write some questions in order for them to be more specific, as some were considered to be

too general;

- Include more prompts © allow more explorationsof partOEAEDAT 008 EAAAO AT A OET (

- Rethink the order of questions for greater logical flow.

Overall, the piloting of the interview protocols allowed increased flexibility during and after the
interview protocol implementation. It was also conducive for the esearcher to improve her
interviewing skills and technique by making the interviews less formal, to become more relaxed
and confident as interviews were progressing angdas a relationship with the participants was
being developed allowing more flexibility and interaction with participants. Furthermore, it
allowed the researcher the opportunity to test and prepare for the actual data collection phases,

aiding at becoming nore familiar with the sequence and wording of questions. At the end of the
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interviews participants were very interested in discussing the topics and ideas introduced with
the questions and participants were given the opportunity to explore their own viewsn their own
way, commenting on the topics of the interview and research overall. This was found to be crucial
as the objective was to interview all participants twice (interseasonal approach): the first time to

implement Phases 1 and 2 and the second teto conduct Phase 3 of the research.

3.4.2 Phase 1:General sructured interviews

The quantitative structured interviews protocol was refined as a result of the implementation of
the pilot study, above. Appendix 3.5 presents Phase 1 protocol in EnglishdaPortuguese. Phase
1 structured interviews were designed to explore the general assets portfolio, general
vulnerability and general resilience of participants.The questions were asked in the order
presented in the interview protocol, so that general sdo-demographic and health related
guestions are addressed first, followed by more personal questions on social contacts and

finance/income. The broad topics in the structured interviews protocol included:

A Sociedemographic information (sex age, marital atus, living arrangements, level of
education, occupation);

Health, quality of life and Sense of Coherence;

Social capital, social support and social participation;

Housing and appliances information;

Neighbourhood, city and country information;

o Do Do Do Do

Financdlncome.

The aim of Phase 1 was to provide a better understanding of the role of assets in shaping general
vulnerability and general resilience, and to investigate whole sample and individual general
vulnerability and general resilience. In addition, Phas 1 also allowed the development of
vulnerability and resilience indices, as well as insights on the relationship between vulnerability

and resilience at the sample and individual levels (see Section 3.5.1). Fifty two interviews were
conducted during summe 2012 between June and Augusiall participants in Table 3.3) With
DAOOEAEDAT 006 DAOI EOOEiITh OEA OAOCAADABGABARELAIEC
responses to the structured interviews (Phase 1) in addition to being audiotaped were also
recorded (handwriting) using individual participants Ginterview sheets. Immediately after the
implementation of Phase 1 structured interviews, Phase 2 serstructured interviews were

conducted for both the researched 81 A DAOOEAEDAT 008 nghlade i &é dadd AAh
day.
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3.4.3 Phase 2: Heaklated semstructured interviews

Informed by the pilot study, the Phase 2 qualitative interview protocol was developed by
converting the cold-related questions piloted into heatrelated questions (Appendix 3.5)This was
possible through the collection of parallel variables (Creswell, 2014) to explore assets,
vulnerability, resilience and adaptation In order to gain more detailed and better understandig
on vulnerability, resilience and adaptation toextreme heat semistructured interviews were
conducted. Fifty two interviews with the same participants from Phase 1 were conducted during
summer 2012 between June and Augustall participants in Table 3.3. Heatrelated semi-
structured interviews were employed to capturei 1 AA O EadsétParthld Oruinerability,
resilience and adaptation to extreme heat, allowing participants to freely express their opinions,
experiences as well as behaviourgurthermore, the approach taken here allowed participants to
freely respond to the questions with their own interpretation, doubts and comments allowing
participants to express their views in a conversational style that aimed at making participants feel
that expressing their opinions is crucial and there are no right or wrong answer3he broad topics

explored in the qualitative interviews included:

- Experiences, everyday behaviours and responses to heat;
- Barriers to adaptation to heat;

- Perceptions ofvulnerability to heat;

- Knowledge of affected groups;

- Perceptions of heatrelated risks;

- Daily disruptions during heat;

- Perceptions of warming weather;

- Extreme heat information;

- Social contacts and health during extreme heat;

- Residential characteristicsduring extreme heat;

- Knowledge of the Heatwave Plan.

Interviews were conducted (audicrecorded) and transcribed in Portuguese by the researcher. At
the end of the interviewsparticipants were asked if they were willing to participate at a later stage
in Phase 3 of the research (coldelated semistructured interviews). Transcriptions were made

into Microsoft Word 2010 documents that were further used to allow the researcher to familiarise
herself with the data and for data analysis (see Section 3.8oth Phase 1 and Phase 2 interviews

combined ranged from 22 minutes to 1 hour and 47 minutes, with meanof 55 minutes, and a
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total of 48 hours of interviews. The mean age of participants in these two research phases was

75.1 years, a minimum age of 65ears and a maximum age 95 yeatrs.

3.4.4 Phase 3: Colerelated semi-structured interviews

Research Phase 3 consisted of qualitative sesiructured interviews aimed at exploring
DAOOEAEDAT 006 OOI T AOAAEI| E éxtieme il Qipperdk 13.8)ABotd T A A
extreme heat and cold temperaturesnterviews contained parallel variables (Creswell, 2014) as

the same guestions were asked, the only difference being the extreme heat or cold fotnfarmed

by the pilot study, improvements to the interviewprotocol were also implemented andnterviews

were conducted duringwinter 2012-2013 between December and Februaryyear 2013). Cold

related interviews followed the same procedures apresented in Section3.4.3, andthe broad

topics explored included:

- Experiences, everyday behaviours and responses to cold;
- Barriers to adaptation to cold;

- Perceptions of vulnerability to cold;

- Knowledge of affected groups;

- Perceptions of coldrelated risks;

- Dalily disruptions during extreme cold;

- Perceptions of cooling wather;

- Extreme coldinformation;

- Social contacts and health during extreme cold;

- Residential characteristics during extreme cold;

- Knowledge of the Cold Weather Plan.

From the initial fifty two participants that took part in Phases 1 and 2 only siparticipants
withdrew from this phase of the research (4 females and 2 maleg¢Jable 3.3). The extreme cold
sample is thus of 46 participants. Of these 6 participants, 3 were not willing to participate (CF, EM
and HM), 1 was not home during the telephoneonitacts (NF), 1 was ill with pneumonia (DF), and
1 was not able to travel to the ward office were interviews were taking place due to a diabetes
crisis and other health problems (VF)Participation rate in this phase of the research was of 88.5%
and interviews ranged from 17 minutes to 2 hours, with aneanduration of 37 minutes and a total

of 29 hours of interviews.The meanage of participants in this research phase was 74.8 years, a

minimum age of 65 years and a maximum age 95 years.
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In summary, so far this Chapter has argued that a mixed methods research approach through the
implementation of both quantitative (structured interviews) and qualitative methods (semk
structured interviews) is the best choice to better understand what shapes vulnerability,
resilience and adaptation to both extreme heat and cold temperatures, building oncanceptual
and analytical framework linking assets, vulnerability, resilience and adaptation (see Chapter 2,
Section 2.5.1). The research employed interview protocols to celit older people characteristics,
assets availability, vulnerability and resilience as well as individual responses and actions
implemented to deal with extreme temperatures A total of 52 structured interviews (Phase 1),
52 heatrelated semistructured interviews (Phase 2) and 46 coldelated semistructured
interviews with older people aged 65 or older in the City of Lisbon, Portugal were analysdeigure
3.2 presents a summary overview of the research including the quantitative and qualitative data

analysis integration process.
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Structured and semi-structured interviews

» Prepared in English.

» Translated to Portuguese.

+ Administered face-to-face in Portuguese by the
researcher.

» Audio-recorded.

» Pilots.

Participants’ recruitment

» Conducted by the researcher through

: gatekeepers. :
QUANTITATIVE QUALITATIVE QUALITATIVE
General structured-interviews Heat-related semi-structured Cold-related semi-structured
(Phase 1) interviews (Phase 2) interviews (Phase 3)
» Implemented during summer 2012. » Implemented during summer 2012. = Implemented during winter 2012/13.
* 52 participants. + 52 participants. 46 participants.
k 4 4
General structured-interviews Semi-structured interviews analysis
analysis
» Transcribed in Portuguese.
« Data transferred to Microsoft Excel 2010. » QSR NVivo 9.
» Microsoft Excel 2010. » Relevant quotes translated to English.

Figure 3.2 Summary overview of research

117



3.5 Analytical approach: Considerations for data management and analysis

Each interview (Phases 1, 2 and 3) waaudiotaped and recorded fandwriting) using individual
participantsdinterview sheets. The structured interviews data collected by the researcher (Phase

1) were transferred to a bespoke data entry tool and an analysis tool developed by the researcher

for the purpose of this reseach in Microsoft Excel 2010. The data entry tool is comprised of: an

Ol OAOOGEAx3 OEAAON A OOOOOAOOOAA ET OAOOEAxH OEAAOD
provides an overview of all interview questions, of information on the type of question (g. closed
oropenrAT AAAQh T £ OEA DPT OOEAT A AT OxA0OO AT A OEA Al AAO
OEAAO EO xEAOA AAAE DAOOEAEDPAT 060 AAOA EO ET OOI 7
OFOANDOAT AEAOS  OdatdrddOfornfulad 1Bak ButoMatically Arovide descriptive

frequencies of all data enteredSemistructured interview transcripts (Phases 2 and 3) of audio

records were performed by the researcher into Microsoft Word documents and transferred later

into NVivo 9 qualitative codingsoftware (QSR International).

Individual participants and not only whole sample analysis of both general (quantitative), heat
and cdd-related (qualitative) data areused throughout the empirical chapters, as it enriches the
analysis of the results and allows a better understanding of the factors shaping vulnerability,
resilience and adaptation. When analysing the sample results it is difficult to grasp the whole
spedrum of relationships between certain factors, and how they interact. Sample level data
analysis is limited and only allows a certain degree of understanding but cannot produce
concluding outcomes. As sut, using individual participantsodata provides a mae insightful tool

on the characteristics of older people and addresses the specificities of the population and setting

under study in order to provide tailored results and recommendations.

The analytical approach choseallowed the researcher to betteffamiliarize herself with both the

guantitative and qualitative data. A convergent parallel mixed methods design (Creswell, 2014) is
used, consisting in the analysis of each set of data separately and only afterwards bringing them
together to compare all gts of results (Phases 1, 2 and 3). Sections below present additional

analytical procedures conducing to data analysis of empirical data in Chapters 4, 5, 6 and 7.

3.5.1 Quantitative

Data analysis of the structured interviews (Phase 1) was undertaken imwb stages. During the
first stage of analysis, descriptive results were compiled for all the variables included in the
protocol. The second stage comprised the development of two indices, the General Vulnerability
Index (GVI) and the General Resilience led (GRI). The decision to organize the structured

interview protocol in order to be able to calculate these indices arose from the review of the
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literature regarding the need to assess both general vulnerability and general resilience (see
Chapter 2, Sectins 2.2.3 and 2.3.3) in order to understand the role of assets in shaping general
vulnerability and the role of the different aspects of resilience in shaping general resilience. The
relevance of assessing both general vulnerability and resilience in thésudy through these indices
further allows the use of an analogous strategy to qualitatively evaluate both heaand cold
related vulnerability and resilience through parallel variables. Detailed information on indicators
collected, approaches used for callating the indices and analytical methods used are presented
below. The quantitative data analysis includes the sample characteristics using descriptive
statistics and organized into the framework for the constructs of assets, general vulnerability and
general resilience. Descriptive statistics (frequency counts, means, ranges, and standard
deviations) are used to examine the sample characteristics and distribution of scores, and to check
for data input errors. Reliability of the Sense of Coherence scalised as a measure for general

resilience in this study was also assessed.
The analytical approaches and indices derived from the data collected are:

1 Composite Index Approacly the purpose is the calculation of the General Vulnerability Index
(GVI) and buld on previous work on composite indices €.g. Sullivan, 2002; UNDP, 2007;
Hahn et al., 2009,

1 Sense of Coherence Approachthe Orientation to Life Questionnaire (SOQ3 scale) is used
to access resilience and ultimately for calculating the Gener&lesilience Index (GRI). The
development of the GRI through the SQC3 scale values constitutes a novel contribution of
this research and builds on Antonovsky (1987) work and on composite indices approaches
(e.g.Cutter et al., 2008).

The development of theGeneral Vulnerability Index (GVI) and the General Resilience Index (GRI)
draws upon the Sustainable Livelihoods Approach (SLA) and the Salutogenic Approach (Sense of
Coherence- SOC), respectively. Building on the analytical approach by Hahn et al. (2008)new
and improved theoretical approach was developed to integrate the SLA and SOC in order to
construct the GVI and the GRI. The approach implemented here builds on work developed by
Sullivan et al. (2002) and Hanh et al. (2009) and differs from earligesearch that was reliant on
secondary data and climate models (Hahn et al., 2009; Preston et al., 2011). The approach here
implemented uses individual primary data collected during Phase 1 of data collection from
structured interviews with independent living older people in Lisbon, Portugal. The data collected

in the structured-interviews and used for the construction of the indices are presented in Table

3.4 and included information on assets (i.e. human, financial, physical, plabased and social),
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vulnerability through the use of assets and resilience through the use of the Sense of Coherence

approach.

Table 34 Types ofinformation and main indicators collected in thestructured interviews used
for the development of the indices.

Types ofinformati on Main indicators
Human assets - Living arrangements
- Level of education
- Occupation

- Health status

Financial assets - Financial situation
- Income
- Sources of income
- Financial difficulties

Physical assets - Housing type
- Floor number
- Existence of lift
- Age of building
- Housing tenure
- Satisfaction with house
- Living conditions
-%NOEDPI AT O8O ¥ CiiA

Placebased assets - Access to facilities
- Quality of public services
- Access to green spaces
- Heatwave Plan and Cold Weathé?lan

Social assets - Sogal contacts
- Social support
- Emotional support
- Financial support
- Social participation
- Social activities

General Vulnerability Index Composite Index Approach
(GVI) - Human assets

- Financial assets

- Physicalassets

- Placebased assets

- Social assets

General Resilience Index Sense of Coherence Approach:
(GRI) - Meaningfulness

- Comprehensibility

- Managealility
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3.5.1.1 The General Vulnerability Index: composite index approach

The GVI composite indexieveloped here builds on other composite indicese(g.Sullivan et al.,
2002; Hahn et al., 2009 and uses primary data collected at the individual level. The literature
indicates that using primary data for the development of these types of indices is nocbmmon as
most studies rely on available data and are subject to issues of missing data and errors of using
different time and space scalesg.g.Hahn et al., 2009) (see Chapter 2, Section 2.2.3). Additionally,
community and household level data is usuallysed (Hahn, 2009:Antwi-Agyei et al., 2013Shah

et al., 2013)and there are no examples to date in the published literature of the use of individual
level primary data, like the approach implemented in this research, which makes this study novel.
Firstly, this enabled the researcher to tailor the data collection protocols according to the
characteristics of the context where older people live in the city of Lisbon (e.g. social, historical,
political, etc.). Secondlyit allowed the researcher to undertakeifferent approaches in analysing
the data in order to develop the index presented. By bringing together the different variables into
indicators and subindicators to compose the index, the approach taken in this study allows the
findings to reflect individual participantséand overall sample characteristics. As a result, the
indicators and subindicators used herein were developed for the purposes of this research and
included in the structured interview protocol implemented in Phase 1 of research. The lcalation

of the GVI took into consideration the theoretical framework developed in Chapter @&hich
incorporates assets within the sustainable livelihoods approach (Chambers and Conway, 1992)
and the salutogenic approach (Antonovsky, 1987). The decision tse both a development and
health approach to assets for assessing vulnerability is based on the evidence that they
complement each other and add rich insights to the approach developed in this study for the

development of both whole saple and individual participantsaindices.

The GVI developed specifically for this research is composed of fifty eight sirulicators
aggregated in five indicators. These indicators were selected based on the literature review on the
theoretical role each of the indicatorshas in shaping vulnerabilty (see Chapter 2, Section 2.2)3
The five major indicators comprise: human assets, financial assets, physical assets, plaased
assets and social assets. In Appendix 3.7 can be seen a summary of each major andhsdidators,
how they are quantified and the question used in the structurednterviews to obtain the indicator
data. Following the selection of indicators, a balanced weighted approach was implemented
determining that each of the subindicators contributes equally to the overall vulnerability
(Sullivan, 2002; Vincent, 2004; UNDP, 2007; Vincent, 200)f despite each indicator being
composed by a different number of subndicators. The decision of applying a balanced weight
approach is based on the aim to simplify the development of the GVI that can be used by different

end-users in different settings.This decision does not exclude the possibility of applying different
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or more suitable weightings for each of the different sulindicators and can be revised to meet

other or future requirements.

A sensitivity analysis was undertaken to test the robustnesef the GVI values It consisted d
repeating the primary analysis of the quantitative data, substituting the values used in the
balanced weighted approach with dter values to determine if the analysis wasobust or sensitive

to these changesSensitivity analysis was thus used todetermine whether these had been
determined by the use of a balanced approach which involved comparing the ranges and standard
deviations calculated using an unbalanced approach. The sensitivity analysis tested both overall
sample and individual participantsdGVI values using a strategy of doubling the weighting of each
type of asset at a timeThe sensitivity analysis showed that overall the results are not affected by
the changes done, revealing high levels of certainty, whiclisa shows robustness. Despite this,
the results showfor which participants the test is more sensitive (higher standard deviation);
these seven participants (AM, GF, DM, HM, OM, PM and QM) are mostly males, live alone and have
no children (6 participants), are single (5 participants) and aged 65 years (4 participants). All
seven participants had high vulnerability in at least one type of assets and two had high

vulnerability in all types of assets.

A number of steps were undertaken for calculating the GVh this research for the whole sample
and for individual participants. The approach taken in this thesis differs from previous
approaches (i.e. Vincent, 2004; UNDP, 2007; Hahn et al., 2009) that used a regional, area or
location focus instead of an indiidual or sample focus as is taken heréAs a result, modified

formulae are presented belowto account for such differences

1) In order to assesstheir comparability, all indicators were standardized using the UNDP
(2007) procedure (Eq. 1) which also guarantees that all indicators are normalised to relative
positions between 0 and 1 (Vincent, 2004; Hahn et al., 2009). By using this procedure of
standardisation all indicators are in a range between 0 the lowest value, and 1 the highest value,

where the highest value corresponds to the highest vulnerability.

NE QQu——— (Eq. 1)
In this equation,i represents the original subrindicator value and i and i represent the
minimum and maximum possible value for the sudndicator, respectively.

2) Atfter the standardisation of each subindicator the meanof the standardised value of each
indicator is calculaed using Eq. 2 (Hahn et al., 2009), obtaining a final value for each indicator (i.e.

assets).
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C:

(Eq. 2)

In the equation,0 represents one of the five indicatorfHuman Assets (HA), Financial Assets
(FA), Physical Assets (PA), Pladmsed Assets (PBA), or Social Assets (SAJJE 'Q Qrapresents

the sub-indicators, indexed by'Qthat are part of each indicator, anct is the number of number of

sub-indicators for each indicator.

3) Following the calculation of themean standardised values of each of the five indicators,
their balanced/equally weighted meanswere merged using Eq. 3 (also expressed as Eq. 4) (Hahn
et al., 2009) to create the GVI score. The wghiting of each indicator depend on the number of sub
indicators that are part of each indicator, allowing all indicators contribute in an equal way to the

overall vulnerability (Sullivan et al., 2002).

B
"Ow O - (Eq.3)

also expressed as

"Ow 0 (Eq. 4)

In equations 3 and 4,0w t@presents the General Vulnerability Index valugresulting from the
weighted mean of the five indicators. The 0 , represents the weights of edt indicator and is
derived from the number of subindicators that are part of each indicator. The inclusion of the

0 ensures that all subindicators have an equal contributionto the overall GVI. In this research

the GVI varies between 0 (low winerability) and 1 (high vulnerability) with a 0.500 cut-off point.

The contribution of each of the five types of assets (e.g. human, financial) to the GVI was also
calculated by dividing the GVI indicators index for each type of assets by the sum of &Vl

indicators index values.

What this approach does not allow is a comparison of results between studies and interpretation
of results has to be carefully done (Hahn et al., 2009). Ie&r limitations that should be taken into
account are those related to the general use of indicators and indices. Using quantitative data and
transforming it into indices is considered to constitute a very simplistic approach to understand
reality; as noted by Vincent (2007) the theoretical and conceptual choices made in the collection
of the data and in developing the indices incorporate an expected bias to the indices. Using

maximum and minimum values to standardize indicators constitutes another limitaon as it will
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not allow comparisons with other studies unless they use exactly the same number and type of
variables or indicators in their indices. The weighting system chosen for calculating the indices
can be either a limitation or a benefit. It can ba limitation in the sense that in a balanced/equally
weighting all sub-indicators had the same weight and in reality they may influence vulnerability

in different levels. Furthermore, it can be seen as a benefit as it can be bespoke according to the
approach implemented. Weightings can be generated through elicitations from experts,
researchers, policymakers and, or by communities and individuals, depending on the objectives
set (Sullivan, 2002;Vincent, 2004; UNDP, 2007; Vincent, 200 In addition, using means to
calculate the values of indicators is also a limitation as it does not allow the integration of variance
to the sample. Despite this, the development of such indices contributes to a better understanding

of what shapes individual and whole samplgeneral vulnerability and general resilience.

3.5.1.2 The General Resilience Index: Sense of Coherence approach

In this approach the Sense of Coherence concept and the Sense of Coherence scalel(®Gte
used to assess both whole saple and individual participantsdgeneral resilience through the
collection of primary data. The Sense of Coherence scale has been previously used to assess
resilience in war settings in Eritrea (Almedom et al., 2007and Lebanon (Kimhi, 2014) as well as

in the post-Katrina hurricane in the U.S. (Glandon et al., 2008) (more details in Chapter 2, Section
2.3.4), but it is the first time it is used for the development of a General Resilience Index (GRI). The
SOC scale employed in this research is composed of 13 items and hasv&spoint Likert scale
answer option (Appendix 3.8). This scale allows the assessment of resilience as well as its three
dimensions (comprehensibility, manageability and meaningfulness). The comprehensibility
dimension is composed by 5 items, the manage#iby dimension is composed by 4 items and the
meaningfulness dimension is composed by 4 items, with an overall 13 items, thus called SI3C
(Antonovsky, 1987).

The salutogenic approach introduced by Antonovsky (1987) was used to assess general resilenc
among the study sample (a total of 52 older peopléving independently in the city of Lisbon,
Portugal). The total general resilience sum scores and general resilience dimensions scores
(comprehensibility, manageability and meaningfulness) are calculatkand used for subsequent
analysis and development of the general resilience index (GRI), using a similar method to the one
used to calculate the general vulnerability index (GVI), and adapted from Hahn &t (2009).
Theoretical validity of calculating he GRI in the way the GVI has been calculated is justified in this

research to allow coherence in the quantitative data analysis through two different theoretical
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concepts (i.e. vulnerability and resilience). In doing so, transforming the SOC scores intBeneral

Resilience Index is novel and has not yet been attempted elsewhere.

The values of the GRI indicators (comprehensibility, manageability and meaningfulness) and the

GRI value are derived from Eqg. 1 (as used for calculating the GVI, above)

NMeEQQ — (Eq. 1)

In this equation,i represents the original indicator value (sum of all scores within the specific
indicator), and i and i represent the minimum and maximum pssible value for the

indicator, respectively.

The contribution of each of the three dimensions of resilience (e.g. comprehensibility) to GRI is
calculated by dividing the GRI indicators index for each dimension by the sum of all GRI indicators

index values.

Upon the calculation of both GVI and GRI at the sample and individual levels, matrices were
AAOGAT T PAA O OAPOAOAT O OEA AEOOOEAOOEITT 1T &£ BPAO
resilience. Matrices of the GVI, its five asset compams and GRI were developed (see Chapted,

5and7). The GRI is presented in the matrix and its dimensions (comprehensibility, manageability

and meaningfulness) were not represented as the aim is to understand the relationship between
resilience and vulnegability and its components (assets). The decision to represent the findings in

the form of matrices resulted from the aim of presenting and summarizing the findings in a more

visual and objective way.

Quantitative data analysis techniques for testing &®ciations, such as multiple components
analysis (MCA) were not used in this thesis to graphically display the relationships between
vulnerability and resilience, as both quantitative (GVI and GRI) and qualitative (HRV and HRR;

CRV and CRR) data are uselkh addition, the author also wanted the graphic representation
between all sets of data (i.e. quantitative and qualitative data) to be graphically comparable. As a
result, quantitative data analysis techniques such as MCA could only be used for general
vulnerability and general resilience data (quantitative data) but not for extreme heat and extreme

cold vulnerability and resilience (qualitative data). MCA was not used as Figures 7.3 and 7.4 rely

on qualitative data. As such  ECOOAO x8c¢ xAOBRATHAGA @i ABOIOD AA A

outputs (seealso Section 3.5.2)

In summary, using the type of indices developed herein helps identifying the levels of general

vulnerability and general resilience as well as help characterise the levels of different indicators
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(human assets, financial, physicaplacebased and social asselxontributing to vulnerability and

resilience.

3.5.2 Qualitative

A hermeneutical phenomenology approach is used for interpreting the qualitative data obtained

from the heat- and cold-related semistructured interviews (Phases 2 and 3) (Creswell, 2007).

Firstly, to start familiarising herself with the data the researchertranscribed all interviews

obtained from Phase® and 3 (heat and coldrelated interviews) and read all transcripts several
times performing a preliminary analysis of the transcripts An outline of preliminary content and
themes was developed after thorough reading and reeading all 52 individual heatrelated and

all 46 individual cold-related interview transcripts in an iterative process.

Secondly,all textual datawere grouped, codel and analysedat both the individual and whole
sample levelsin NVivo 9 qualitative data analysis softwarelnitial themes and codes arose from
interview transcripts and as transcript analyses developed additional codes were included until
the achievementof final codes.Initial themes were refined and changed throughout this iterative
data analysis process until final themes were obtainedThis was possible by coding and
categorising all datausing a systematic approach which enabled data interpretationra the
identification of themes and sip-themes. Qrerall data and individual transcripts were analysed
taking into account the research and sulbesearch questions looking forcontent andpatterns on
the concepts under analysis (vulnerability, resilience anddaptation) on both heat and cold

related interviews.

Thirdly, the qualitative data andysis of individual participants@ranscripts allowedthe researcher

to assess lived experiences, understanding the meaning of experiences and to explore the
significance of different assets in shaping individual vulnerability, resilience and adaptation to
both extreme heat and cold temperatures, which was further used to develop profiles of
participants (see Section 3.5.3)The qualitative data analysis process has ke developed as
follows (Box 3.2).

126



Box 3.2. Qualitative data analysis process

1 - Develop individual participantsttext interview records (transcripts).

2 - Taking into account preliminary themes developed from the interview protocol question
and based on the research questions, read and-read the transcripts thoroughly.

3 - Note key themes from transcripts.

4 - Development of initial themes that inclde emergent themes, suthemes and categories.

5 - Link emergent themes, sukthemes and categories to the theoretical concepts of asse
vulnerability, resilience and adaptation.

6 - Review and improve the initial themes to achieve a final themes list.

7 - Code or recode all transcripts according to the final themes.

8 - Create a matrix for each participant interview transcript entailing extreme heat and col
vulnerability, resilience and adaptationcontent and themes

9 - Examine the matrix for interpreting individual participants édata and to look for similarities
and differences between participants.

10 - Develop profiles of participants (see Section 3.5.3).

11 - Investigate and integrate the qualitative interpretations with the quantitative results.

3.5.2.1 Heatand coldrelated vulnerability

Qualitative semistructured interview data from Phases 2 and 3 were coded and indexed through
thematic analysis (King and Horrocks, 2010) where major themes arose from the analysis
highlighting both sample andindividual participants Gasset portfolio and vulnerability to extreme
heat and cold temperatures The researcher looked for a balance between withioase and cross
case patterns for developing the themes taking into account both similarities and differense
within and between cases (participants) (King and Horrocks, 2010). This balance was used so that
themes that were not frequently mentioned did not have the same status as themes very
frequently mentioned. This was done to show the moregenerally expressel themes, but not as
much usedlIn order to be able to understand the different levels of vulnerability within the sample
the researcher developed a high and low classification of participants by organizing different
themes according to the five types ofssets that shape vulnerability (human, financial, physical,
place-based and social assets) also used to develop the GVI. Specific questions in the -semi
structured interviews protocol were examined individually for each participant, and an iterative
and sydgematic coding process was used to highlight the major vulnerability characteristics of
individual participants. Heat and coldrelated vulnerability were assessed taking into
consideration individual assets portfolio. Highassetbased vulnerability was thus defined as

follows:
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1 High human assets vulnerability, when participants revealed having health problems during
very hot/cold weather and/or physical health limitations during very hot/cold weather;

9 Highfinancial assets ulnerability , when participantsfaced difficulties paying energy bills for
cooling/heating and/or did not want to spend energy/money to keep cool/warm;

9 High physical assets vulnerability, when participants had problems with temperature in the
home and/or inability to keep the home cool/warm and/or not able to keep themselves
cool/warm in the home during very hot weather and/or no use of cooling/heating devices;

9 Highplace-based assets vulnerability, when participants did not have/or went to green spaces
and/or facilities close by to keep cool/warm and were not aware of the Heatwave/Cold
Weather Plan and/or had no interest on it, and;

9 Highsocial assets vulnerability, when participants revealed having low social contacts and/or
not receiving or providing information or advice on what to do and/or low social activities

during very hot/cold weather.

Overall heat and coldrelated vulnerability were assessed through the following procedure:
DAOOEAEDAT OO xEOE AO 1 AAOO OEOAA ChihEal/cOM-OOAOO 00
OA1 AGAA 0OO1 1 AOAAET EOUN 11 OEA 1TOEAO EATAh DAOOEAE
are considered to have low heafcold -related vulnerability. This information was compiled for

all participants in a table and presentedr the form of a matrix, representing in two different

guadrants all participants either revealing high (top quadrant) or low (bottom quadrant)

001 1T AOAAEI EOU8 )1 OEAOA | AO@d&AWR BAithd eakh quadAk O T £ DA
does not rdlect different levels of vulnerability within each quadrantand the two different types

of grey are used for distinction between quadrant¢darker grey represents high vulnerability and

lighter grey represents low vulnerability) (see Chapter 4).

3.5.2.2Heat- and coldrelated resilience

As above, qualitative semstructured interviews data are used to assess individual participants
levels of resilience toextreme temperatures In doing so, the researcher took into account the
characteristics of all three dimensions of resilience (comprehensibility, manageability and
meaningfulness) in each participansétranscripts and, through an iterative and systematic coding
processx AO AAT A OI AAZET A AAAE 1T £ OEA OAOEI EAT AA AEI .

1 High comprehensibility, when participants saw heat/cold as a nonstressor as they had
previously dealt with extreme heat/cold temperatures and had experience dealing with them,

thus not posing a problem to them.
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1 High manageability is characterised by partipants perceiving that they had assets available
to them either at their direct or indirect control needed to deal with the threat/stress
heat/cold poses to them but did not feel victims to such extreme temperatures.

1 High meaningfulness, when participard feel confident that one was able to deal with the
heat/cold and feeling motivated to deal with it as it is seen as an important area of their lives
(see Chapter 5).

Overall heat and coldrelated resilience were assessed through the following procedure:
pPAOOEAEDPAT OO OEECES8 ET AO 1 AAOCO Oxi OAOEdNEAT AA
OA1T AGAA OAOGEI EAT AA AT A PAOOEAEDPAT OO OEECES ET 1
have low heat/cold -related resilience. This information was compiled for all participants and
presented in the form of a matrix, representing in two different quadrants all participants either

revealing high (top quadrant) or low (bottom quadrant) overall resilience. In these matrices, the

I OAAO 1T £ BASQE ANE BRWithth@éch quadrant does not reflect different levels of
resilience within each quadrant and the two different types of grey are used for distinction

between quadrants(darker grey represents high vulnerability and lighter grey repregnts low

vulnerability) (see Chapter 5).

4EAOA OEECES 10 Oiixé ATAETCO AOA OEAT OAIA
comprehensibility, manageability and meaningfulness. The three resilience dimensions
(comprehensibility, manageability and meani€¢ £01 T A0OOq AOA AT AAA AO OE
indicating the pressure of resilience to move upH), to be stable § or L) or to move down @. An

example of a resilience type is HLH which represents being high on comprehensibility, low on

manageabilityand high on meaningfulness (see Appendix 3.9).

3.5.3 Developing profiles of participants

Profiles of individual participants were developed to present as well as integrate both quantitative

and qualitative interview data (see Chapters 4, 5, 6 and 7). Arofiles are developed using
DAOOEAEDAT 6086 EI OAOOEAx AAOAh AU OAAAEIT ¢ AAAE ¢
(Seidman, 1998) and t)tAOET ¢ O1 1 EZAZA DAOOEAEDAT 006 ET AEOEAC
represents a unique pool ofvulnerability, resilience and adaptation characteristics that can be
underrepresented when looking at overall sample dataA review of individual participants6
transcripts (Phases 1, 2 and 3) was undertaken tdevelop individual participantsoprofiles that

can be found in Chapters 4, 5, 6 and 7. These profiles correspond to individual participants in this

OAOAAOAE AT A DPi OOOAU OEAEO OOAAI 86 AEAOAAOAOEOOI
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3.6 Ethical considerations

Involving and researchingolder people poses several ethical challenges. To ensure that these
issues were fully understood and taken into account, ethical approval was required and obtained
from the University of East Anglia, Faculty of Medicine and Health Sciences Research Ethics
Committee (Reference 2011/2012z 30) (Appendix 3.10) and from Universidade de Lisboa,
Instituto de Ciéncias Sociais Ethical Commiee (Appendix 3.11).

In the next sections, detailed information is given on the procedures implemented before, during

and after data collection procedures.

3.6.1 Prior to data collection

Since the first steps in developing this study the researcher had clear in her mind that the focus in
researching independent living older adults would be one that would build on consultingral
involving them in the research and founded in principles of inclusion, equal treatment, respect
and empowerment of those involved. Furthermore, issues of iliness, frailty and dementia were
carefully taken into account in order to preservel 1 AA O Ehdaitrbdnd welbeing. The
researcher also took into account the potential psychological or emotional effects that
participating in the research could have in developing painful thoughts or memories and create
distress during and after the three phases aksearch. A telephone number of the researcher was
DOl OEAAA &Il A@EIAT O GEI 0 AcDmaficlpans dolcaadi in ¢agebifnéeding
any support. The researcher also sought feedback from participants after each phase of the
research to whch participants said the process was not perceived to have distressed or harmed

them, and the telephone number for support was not used by any participant in the research.

All prospective participants in the research were approached and invited by theesearcher to
participate in the study. Due to likelihood of difficulty in understanding terms such as assets,

vulnerability, resilience and adaptation, as well asextreme (heat and cold) temperatures the

researchOEOI A 11 OEA O)1 MA@ ADEA 1106 OOEDAMET ARG OAT A
AAAOT OO ET &I OATAET ¢ T1ARO AAOI 006 OEAxO AT A AAEAC
4EA O)1 & Of AOGETT &I O O0AOOEAEDAT OO8 xAOwthEA DOAAE

information outlining th e research overall. It was developed instead of&, A O OR@O A E AT 006 A
first contact with participants was made in person by the reseacheand it would duplicate the

ET £ Oi AGET T bDOT OEAAA AU O Edke wdy alsaEhkeniinfp@\ding oldgEl O 0 A OO0
adults with documentation with appropriate font sizes and vocabulary to ensure total inclusion

of participants.0) 1 £l O MCEGOBEAE® /O ®O8 AT 1 OAET O ET £ Oi AGET T 1
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The research title;

The nature and purpose of theesearch, its methods and data collection procedures;
The importance of participation in the research;

The voluntary nature of participating in the research;

The right to withdraw from participating in the research at any point;

Expected outcomes and delierables of the research;

Anticipated ethical issues arising from the participation in the research;

The assurance of confidentiality and anonymity of the participants, and data storage issues;

= =4 4 -4 A A _a _a -2

The name of the researcher, institutions and contacts.

The researcher also followed guidelines to secure voluntary written informed consent. Informed

consent was obtained from all participants in this research. As the research includes an inter
seasonal approach consent was obtained two times, one to participateRases 1 and 2 (summer

2012), and another to participate in Phase 3 (winter 2012/2013). As mentioned before, some
participants were not able to read but gave their consent after listening to what the document
contained and by writing either their name (ie. first name or first and last names) or by writing

the first letter of their first name, which all did without constraints.

AEA O#1 1 OAT O I Oi 6 j! PPATAE® o080qQ Ai 1 OAET O EIT AI
The research title;

4EA 1T AOOOA AT A PDOODPI OAOCIOEAEGDAT OB Of ACET T A&
The voluntary nature of participating in the research;

The right to withdraw from participating in the research at any point;

The recording of the interview;

The assurance of confidentiality and anonymity of the participants, and data storagssues;

= =4 4 A4 A -a -2

The assurance of anonymity of the participants in publications and presentations arising from
the research;

1 The agreement in taking part in the research (Seidman, 1998).

Some participants in this research were not able toead either OE A GO)AOET 1T O 0AO0OI
orO#1 1 GAGI® &AOA OI EI |1 EOAOAAU8 )1 OOAE AAOAOR A
participants out loud and made sure that participants understood what was being asked to them,

being unable to read was thought to hae no impacton older people willingness to take part in

the research.
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3.6.2 Data collection procedures

0OAOOEAEDAT OO0 d-beidgAwEre Gido takén Anto >cdhasideration when conducting the

interview. A break and the option to continue the interview later were options given to

participants in case of tiredness or other commitments.

2RAOAAOAEAO8 O DPEUOEAAI OAEAOU AT A xAl ZAOA xAOA OA

collection procedures. A safety protocol was put in place that included among &th

Carrying a mobile telephone;

Informing a colleague, friend or family member about the time and place of the data collection
procedures;

Be aware of safety issues that can arise during the data collection process;

Letting the contact person know when the data collection is over.

3.6.3 Data analysis and data protection procedures

Transcription of interviews was carried-out by the researcher in order to ensure comdientiality

and anonymity and also to develop farmiarity with the data.

i1 ET &£ Of AGET1T OACAOAETI ¢ OEEO OAOAAOAEhRh ETAI OAEI
known only to the researcher. This information was treated with the utmost respect and
discretion, is confidential and is stored secury. Confidentiality and anonymity were assured

prior, during and after the data collection process, data analysis and publication of results.

Identifying details and information were removed in order to protect each participant from being
identified as sa The researcher implementeda process of coding participants(e.g. AM) and
securing names of participants in a separate and secure file to which only the researcher can
access (e.qg. filing cabinet with lock and password protected computer) enabling cordittiality of

information.

Any presentations, reports or publications resulting from this research will not disclose
DAOOEAEDAT 006 EAAT OEOUs )1 OEA AAOGA OEAO Al | EEEA
this study, a copy of the informatid xEI1 1 AA DOl OEAAA AOO All DAOOE
identifying personal details (e.g.telephone number) will be deleted before the release of any

information.
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Chapter 4 - Assets and human vulnerability

4.1 Introduction

The background of this research and its methodology have been discussed in Chapters 2 and 3,
respectively. This chapter is one of four empirical chapters to answer the four research questions.
The current chapter focuses on general and specified (heand cold-) vulnerability, Chapter 5
focus on general and specified (heatand cold) resilience, Chapter 6 on adaptation to extreme
heat and cold temperatures, and Chapter 7 explores the interactions between vulnerability,

resilience and adaptation.

The goalof this chapter is to explore the characteristics of older people and their surrounding
environments that influence their vulnerability. Thus, it investigatesoverall sample and individual
DAOOEAEDAT 006 OOI T AOAAEI EOU A OAand isegnistrGeiuied 000
(qualitative) interviews with persons aged 65 years or over in Lisbon, Portugal during three
research phases (developed in Chapter 3 his chapter builds on the integrated framework

discussed in Chapter 2 and answers the first resedrquestion and subresearch questions:

- Research Question 1:

@odifferent assets affect generatxtreme heataind extremecold vulnerability of older people? If so,

what are their effects and how dothdy AAOOe 0O
And subresearch questions:

1a) How andwhy do levels of vulnerability differ between older people?
1b) How is vulnerability to the health impacts of expressed?
1c) What types of assets available to older people? How diverse are the assets?

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

This chapter starts by assessing general vulnerability (Section 4.2) detailing the context and
diversity of assets shaping general vulnerability (Section 4.3). It explores thgerceptions of

factors contributing to vulnerability (Section 4.4), followed by the mapping of individual
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(Section 4.5). Profiles are developed fromesearch participantsown transcripts regarding their

vulnerability characteristics.

4.2 Characteristics, determinants and distribution of general vulnerability

As discussed in Chapter 2, the sustainable livelihoods framework and the five capital assets
(Chambers and Conwayl992; Scoones, 1998) have been recognized as a valuable framework to
understand the availability of assets both in developing and developed countries. By exploring the
relevance of these assets for vulnerability, structured interview (quantitative) data wee used to

develop a composite vulnerability index, below.

4.2.1 General Vulnerability Index: a composite index approach

The use of vulnerability indices allows the estimation of vulnerability at different scales, including
specific groups in society, asvell as individuals (Smit and Wandel, 2006). The quantitative data
obtained from the structured interview was used for a better understanding of the characteristics
of the overall sample and individual participants, and to develop the General Vulnerabilitndex
(GVI) using a compaosite approach. Regarding overall vulnerabilithppendix 4.1 presents a full
list of the GVI results for the fifty eight sukindicators and five indicators. A three step example for
calculating the GVI, as explained i€hapter 3,Section 3.5.1.1is also available.The GVI, for this
research sample has a value of 0.413 and values range from O (least vulnerable) to 1 (most
vulnerable). The obtained value expresses a moderate general vulnerability of the study sample.
Table 4.1 showshe indicators index valuesfor each component of the general vulneravility index
(human, financial, physical, placédased and social assets), the number of stibdicators in each
indicator, the value of each indicator valuend the composite index valugsee Appendix 4.1 for

calculations).

Table 4.1Summary of calculations of theGeneral Vulnerability Index(GVI) indicators (human,
financial, physical, placebased and social assets§;Vland its values

Number of subindicators | Indicators index value | GVI value
Human assets 6 0.407
Financial assets 6 0.449
Physical assets 13 0.448 0.413
Placebased assets 14 0.358
Social assets 19 0.421
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As Table 4.1 showsthe research sampleresented greatest vulnerability on financial assets (FA
= 0.449), followed by physical assets (PA = 0.448), social assets (SA = 0.421), human assets (HA =
0.407) and placebased assets (PBA=0.358). The results of the indicators values are presented in

Figure 4.1 as a radar chart.

Human assets
1.0

0.8

0.6

0.4

Place-based assets - . Financial assets

Social assets Physical assets

Figure 4.1 Geeral Vulnerability Index (GVI) radar chart for the overall sample (52 participants)

Legend:Values range from 0 (least vulnerable) to 1 (most vulnerable)

The assets contributing to general vulnerability are shown in Figure 4.2. The greatest
contributor s are the lack of financial assets (21.5%) and the lack of physical assets (21.5%),
followed by the lack of social assets (20.2%), human assets (19.5%) and pli@sed assets
(17.2%).
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Place-based assets Human assets
17.2% 19.5%

Social assets
20.2%

Physical assets

A N £ A N Ao

&ECOOA 18¢ ! OOAOOE AT 1 OOEAOOQE {52 parfcipanis)OAOAT 1T ' 6)

However, focusing only on the quantitative interview data on general vulnerability does not allow
an understanding of vulnerability to specified threats, stresses or shocks such as extreme heat and
cold temperatures. Only by undertakng qualitative interviews on such specific topics it is possible

to gain insight into specified vulnerability to heat and cold.

4.3 Context and diversity of assets

Following on the review of the literature discussed in Chapter 2, vulnerability is seeas a
composite or umbrella concept, made of several elements and constituen{s.e. assets)Rayner
and Malone, 1998)As a resultindividuals can be more vulnerable or less vulnerable generally in
their daily lives (e.g. general vulnerability) or to speific threats, stresses, shocks or events (e.g.
heat- and coldrelated vulnerability) due to social, cultural and environmental changes.
Furthermore, assets (e.g. Bebbington, 1999; DFID, 1999; Moser and Dany, 2008) developed in the
first instance in the sustainability arena, have proved to be a useful tool in helping to understand
what makes someone more or less vulnerable to general or specified thtsastresses, shocks or

events.

This section details the context and diversity of assets shaping general, heahd coldrelated
vulnerability based on quantitative and qualitative methods. The quantitative structured
interviews reveal the general vulneraility of the sample and individual participants taking into

account different sources of vulnerability rooted in the internal and external environments. The
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qualitative semi-structured interviews on the other hand, provide a deeper understanding of the
drivers of vulnerability to extreme heat and cold temperatures revealing several emergent
themes coded under the five main types of assets arising from the Sustainable Livelihoods
Framework (human, financial, physical, placdased and social assets). Both ugntitative
(structured interviews) and qualitative data (heat- and coldrelated semistructured interviews)

on assets and vulnerability are discussed below.

4.3.1 Human assets

This first type of assetsrelates to the notion that vulnerability is influenced by a number of
characteristics such as living arrangements, level of education, occupation, and health status. In
exploring human assets in relation to vulnerability, the quantitative data (Phase 1) indicasghat
participants were moderately vulnerable in general (0.407 according to the human assets
vulnerability sub-index calculated - on a scale ranging from 0, least vulnerable to 1, most
vulnerable). Major contributing factors to vulnerability explored through a human assets
perspective included a high percentage of participants (71.1%) in the lower supervisory and
technical occupations, semroutine and routine occupations (as defined byNational Statistics
Sociceconomic Classification or participants that never worked, and a high percentage of
participants that lived alone (57.7%). Other contributing factors included being hampered in daily
activities (48.1%), current health worse than a year ago (30.8%), poor setated health (19.2%),
as well as havingio formal education (17.3%). Appendix 4.1 presents the sdidicators included

in the human assets vulnerability index and corresponding values.

The qualitative interviews provided deeper understanding of the effects and influence of human

assets. The bat-and cold OAT AOAA ET OAOOEAxO OAOAAI AA &I OO0 OE
Al 1 601 16h OOAOOOT O OEA TAOOBh OEI T EOAOAAU AT/
The first theme z independence and control was associated with patAREBDAT 008 | E
AOOAT CAi AT 0068 ) O OAmEI AAOO OI i A PAOOEAEDAT 006 DB
independence despite their age and health status. Much of the comments focused on the idea that
through independent living older people coulddo whatever they wanted in terms of keeping cool

or warm during extreme heat and cold temperatures, respectively. This was more prominent for

those living alone whereas some of the marriedoarticipants sometimes felt they had to
compromise on beingcoolox AOi AOA O OEAEO ObiI OOA6O POAEAOA
cold risks, participants mentioned the fear of frailty, of losing their physical and mental abilities
(especially the capacity to walk). The fear of falls in the home and outdoors, andcbening

incapacitated as a result was only mentioned in relation to extreme cold.
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The second themegz return to the nestz was linked to the topic of living arrangements and to
AEAT CET ¢ OAI AGETI 1 OEEDPO xEOEET OEA EI &add&il A A0 Ol
DAOOEAEDAT 006 ETT AO AOGA O1 OTAIBITUIATO TO AEOI OA
this situation and for many it was taking over their lives with consequences for their mental
health, as well as undermining both their economic (se8ection 4.3.2 on financial assets) and
motivational abilities (related to resilience which will be discussed in Chapter 5) to keep cool or

warm.

The third theme z illiteracy and health illiteracyz was directly related to the level of education of
participants. Thiswas mentioned by many as a reason either personally or generally for not
knowing what to do when it is very hot or very cold, although some participants relied on
information and knowledge from their previous occupations (e.g. nurse, healthcarassistant).
Participants mentioned concernsabout the reach and effectiveness of health education campaigns
not only regarding older people but the general population who may not be interested or not
listening/paying attention to health messages becauséhey do not understand the risks and
impacts of extreme temperatures. Taking advantage of opportunities to learn more about these
issues through specialist initiatives €.g.their GP, personnel from the ward they lived in) were
welcomed by participants ifthey could deliver personalised advice according to individual needs.
Activities for older people at the ward level were also thought to provide valuable skills on how

to keep cool and warm (see Section 4.3.5 on social assets).

The fourth theme z chroniciliness not frailtyz was linked with health status, as chronic illnesses
were for many participants a reason for not feeling able or motivated (see Chapter 5) to act upon
the challenges extreme heat and cold posed in their livd3espite this, some partigpants revealed
they should be more careful with their health when it is very hot and very cold but were not, as
OEAU AOGOOI AA OEAO xEAO OEAU EAT O xAO O1T 1T O1IAI G A& O
it to the impacts of extreme temperaturesThe majority of participants stated that their physical
health limited what they could do during very hot and very cold weather; in other words their il
health made themmore aware of appropriate behaviours but in some caseghis was not linked

to undertaking such behaviours For some, the seriousness of their chronic illnesses prevented
them from even thinking about the health risks of heat or cold and taking action, as other areas of
their lives were perceived as more important or needing more attentionIn addition, some
participants mentioned that older people should be advised on how to better protect themselves
from the impacts of heat and cold, depending on their health status. Despite this, participants did

not feel frail or vulnerable, they valuedtheir independence and valued seltare and endurance.
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In summary, these additional qualitative dimensions of heatand coldrelated semistructured
interviews support the moderate human assets general vulnerability emerging from the
guantitative (structured) interviews and revealed additional deeper vulnerabilities related to the
need for independence and control, changing relationships in the household, illiteracy issues and
health issues that were not apparent from the structured interviews. These pos#urther
challenges to being able to keep cool or warm (adaptation, discussed in Chapter 6). Thus, extreme
heat and cold temperatures increased human assets vulnerability by adding more pressure on the
existent human assets general vulnerability. Thigevealsthe need to address and invest in these
critical dimensions of human assets and their importance in reducing I A A O Bulnkrabilith 6 O
to heat and cold by increasing health literacy, as well as knowledge and awareness of health
impacts of extreme emperatures and enabling older people to use human assets to take action

(see Chapter 8).

4.3.2 Financial assets

The second type of assets is linked to several aspects of financial status and difficulties, such as
income and sources of income (e.grensions, savings), difficulties in paying for housingood,
healthcare or medicationexpenses. The quantitative datéPhase 1)showed that having a pension
as onlysource of income is the major contributing factor (94.2%) to financial assets vulnerabilit
Other contributing factors included a high percentage of participants with a montllincome equal

or less than’O500 (46.1%) and a high percentage of those facing financial difficulties (42.4%).
Participants were also financially vulnerable due to diffialties paying for health care or
medication (30.8%), housing expenses (e.g. rent or mortgage and utility bills such as electricity,
water and gas) (28.8%) and food (26.9%). These stibdicators contributed to making
participants vulnerable at 0.449(vulnerability ranging from 0 to 1) in terms of financial assets
(see Appendix 4.1). The quantitative interviews also revealed that many participants facing
difficulties in paying housing expenses stated this happened often and mostly due to their low
pension andunexpected health conditions. Difficulties in paying for food were also prevalent, the
main reasons being low pensions and many competing expenses. One participant mentioned
having to sell a gold necklace to buy food (XF) and many others revealed cuttorgfoodto be able

to afford medication and energy bills. Strategies used were reducing intake of meat, fish,
vegetables and fruit, and even cutting down on the number of meals they had every day. At least
two participants mentioned they had lost much weit the year before Phase 1 interviews (AM,
IIF). Other participants stated that the food they got at the community centre they attended for
lunch and afternoon tea was sufficient for their daily food intake as they were old and did not need

much to eat £g.DM, IF. Despite this, not manyparticipants received help from local food banks.
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In addition, many participants mentioned having difficulties in paying for healthcare or
medication, the major reason mentioned was having a low pension. Going to their @8s also
something that many participants did less and less often. The main justification was that due to
austerity measures many were no longer entitled to exemption from paying medical
appointments (so they had to payO 1 -6 1 AEA O A @mnAduidte®d Godld only go to the

doctor when they needed prescriptions but did not go when they had a sudden health problem.

The qualitative interviews (Phases 2 and 3) provided deeper understanding of the outcomes
arising from these levels of financial asge and revealed a range of emergent themes. The heat
and cold-related interviews revealed three themes coded a®i AT ACET ¢ Al I PAOET ¢ A@bD
OOEI 1 0OO0O0O0CCIi ET cdh OOAORIN GO P@E OGS AA OAOET ¢cO8 Al

The first theme z managing competingexpenses and still struggling linked to statements of
financial difficulties in particular due to low pensions. The implementation of State austerity
measures were mentioned as a further burden due to additional cuts in pension3he
circumstances menticmed above affected how participants balanced the income available and
their expenses(e.g. housing, foodmedication and healthcare) their priorities, and how these
ultimately impacted on their daily lives during both extreme heat and cold temperatures
Increasing electricity, gas and water costs were considered a threat to most participants in both
extreme heat and coldtemperatures. Due to these constraints some participants saw themselves
having to choose between keeping cool/warm at home through using fan/heating device for
example or buy essentials such as food anedication. This theme revealed to be important in both
heat and cold interviewsz although more prominent in cold interviews. This was due to spending
more money in energy bills to be abléo keep warm at home by using electrical devices in winter,
than to be able to keep cool in summer. As such, participants refrained from using enelmth to
EAAD AillTl TO xAOi8 OAOOEAEDPAT 608 ETAIIT A AT A DPAOA/
prioritized, were motivated (detailed in Chapter 5) and engaged in cooling or warming behaviours

during extreme heat and cold temperatures, respectivel{detailed in Chapter 6).

The second theme savings should be savinggenotes that savings should not be used to pay for
current expensesParticipants felt very reluctant in using savings to afford being able to stay cool
or warm during extreme heat and cold temperatures Conversely, they used savings to pay for
unexpected housing and health expenses. Fitting air conditioning (physical asset) was for some
participants something that could be done if they used their savings. Despite this, in both heat and
cold interviews due to the uncertainty of their future and their hedth status, participants were
not willing to use their savings for that purpose, preferring to keep hold of them in order to afford

going to a good care home, if and when necessary.
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The third theme z thrifty and proudzx AO OAT AOAA O1 bBréArévéding they/AhadO O &
always been careful in budgeting and only buying basic and essential produdtost participants
mentioned being influenced by their life experiences of economic difficulties. They had always
been frugal, used to hard living conditios their entire lives and thrift was thus a very important
theme. They revealed a need to be in control of their money, by checking prices, balancing
expenses and making choices of what to buy and when, with consequences for their health and
well-being. Oveall, participants were reluctant to increase their spending on electricity (by using
cooling or heating devices) as it would affect their tight budgets. During the coletlated
interviews some participants revealed that they would only heat one room in # house to save
money, but the majoritydid not evendo that. Participants also found difficult to refurbish their
home with double-glazed windows or roof insulation as they either did not own the house or did
not have the money available to do sa’hese satements were also associated with participants
being extremely proud and independent and not willing to ask for help either to their close family,
public institutions or organizations (social assets, see Section 4.3.5) both during heat and cold
gualitative interviews. They saw this as a sign of failure and did whatever they could to avoid
asking for help. This was particularly relevant when one of the main reasons for not asking for
help to either close family or public institutions was that it would meanthat people they know

would become aware of their difficulties and they did not want that to happen.

In summary, these additional qualitative dimensions of heatand cold-related interviews support
the moderate financial assets vulnerability found in thestructured interviews and revealed
supplementary vulnerabilities related to current pressures of austerity measures in reducing
pensions andolder peopled DOEAA ET 110 AOEET C & O EAI bh OC
expenses, and only then awsidering food andmedication with direct impacts on their mental and
physical health. Keeping cool and warm was thus not a priority for most participants, as they did
not have enough money or wish to spend it on this. Thus, extreme heat and cold temperati
increased financial assets vulnerability by posing more pressure on the existent financial assets
general vulnerability. Furthermore, extreme cold did prove to constitute a bigger threat to
participants than extreme heat, as they found easier not to anease their energy bills during
extreme heat than during extreme cold. This highlights the need to improve the financial capacity
of older people for affordable housing and housing expenses, affordable health care and
medication, as well as food to enablemprovements in their mental and physical health.

Addressing issues such as electricity, gas and water prices or subsidies are critical in this

A

0C

endeavour to reduceolder peopled OOI 1T AOAAETI EOQU 01 A@OOAI A EAAC

Chapter 8).

141



4.3.3 Physical assets

The third type of assets is related to housing, housing quality, tenure and ownership of equipment
and goods (e.g. landline phone, mobile phone, TV, radio, computer, car). In addressing physical
assets, the quantitative (structured) inteniews showed highpercentages of participants living in
buildings without lift (82.7%), living in apartment buildings (76.9%) and in old houses (50 gars

old or more) (69.3%), which were the greatest contributors to general physical assets
vulnerability. Other factors, such as not owning a car (69.2%) or computer (65.4%) were also high
contributors. Regarding housing tenure the majority of participants lived in rented homes or
social housing (61.5%) and more than half of all participants (59.6%) were not hay with their
living conditions. All these and other physical assets stindicators (see Appendix 4.1) made

participants moderately vulnerable (0.448) on physical assets.

In order to provide deeper understanding of the issues behind general physical asse

vulnerability, the qualitative interviews revealed a range of emergent themes coded in two

AAOACT OEAO AO O1 AAE 1 &£ ET1 001 AGET 1O AT A Ol AAEET ¢ A
The first theme 7 lack of insulationz OAT AOAA O DAOOEAED AilityGddk@ep AT 1 1 AT OC
their homes cool or warm during extreme heat and dd temperatures, respectively. Many

participants perceived the temperature in their home during the summer and winter seasons as

a problem and many were not able to keep their home and kedipemselves cool or warm in their

home due to lack of insulation (e.g. single glazed windows, lack of wall and/or roof insulation). In

both heat and cold, lack of insulation was a barrier to using cooling and heating devices as it was

thought to be a wasteas the home would not keep the coolness or warmth, respectively. For

example, living either in the top or ground floor were cited as reasons for having more difficulties

in keeping cool and warm due to lack of roof of insulation and being more exposed tetheat and

cold, as well as fear of opening windows during hot weather, respectively. Heaglated interviews

Al 01 OAOGAATI AA OEAO i1 00 PAOOEAEDAT OO6 EIT OOAO xAO/
hotter. Participants renting or owning lacked the abity to improve their living conditions by

refurbishing the house they lived in due to income constraints, low confidence and control.

Despite this, most participants were aware of the importance of housing conditiong (@.window,

wall and roof insulation) to be able to better keep cool and warm, in summer and winter,

respectively.

The second themez lacking cooling and heating deviceg linked to the finding that most
participants did not own an electric fan, air conditioning or heating devices. No participant
mentioned having central heating installed in their homes and only five participants revealed

having air conditioning - of these two were couples (the onlywo couples in the whole sample).
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Some patrticipants would like to have such devices, but did not because they considered it to be
very expensive to buy and/or use (financial asset), or because the house lacked insulation and
would not be abk to be kept cobor warm (see sction above). During the qualitative interviews
some participants mentioned receiving fans and heating devices as gifts. There were exceptions
to this: a limited number of participants used cooling and heating devices and were aware of the
benefits for their health (human asset) and were willing to make an effort to be able to afford

using them (financial asset).

In summary, these additional qualitative dimensions support the moderate physical assets
vulnerability found in the structured interviews and uncover deeper drivers of physical
vulnerability to extreme heat and cold temperaturesThus, extreme heat and cold temperatures
increase physical assets vulnerability by posing additional pressure on the existent physical assets
generalvulnerability. These were mainly related to the lack of housing insulation and the lack of
cooling and heating devices, that ultimately are rooted in the lack of investment on home
insulation from landlords as the majority of participants lived in rentedhomes and on financial
assets vulnerability to afford buying and using cooling and heating devices. Intervening in both

issues would reduce physical assets vulnerability in thelder peopled BT BDOI AOET 1T | OAA

4.3.4 Placebased assets

AEA £ OOOE OUDPA T &£ AOOGAOO AOA AT T1TAAOAA O DPAO
such as food store, post office, bank, cinema, public transport, public and private spaces and
facilities, quality of environments and amenities (e.g. neighhohood, health services, public
transport, state pensions quality), as well as knowledge of the Heatwa¥an and Cold Weather

Plan.

In addressing placebased assets, the quantitative (structured) interviews revealed thathe lack

of access to amenities sth as cinema, theatre or cultural centre (60.8%) and post office (50.0%),

AT A OEA 1 AAE 1T £ AAAAOGO O DHOAI EA EAAEI EOEAO Al
contributing factors to place-based assets vulnerability. In terms of the quality giublic amenities,

the biggest contributors were the low quality of state pension system (64.7%), followed by public
transport (35.3%), health services (26.9%) and care services for the elderly (26.4%). The majority

of participants did not go to public fadities to engage in physical activity (71.2%) or to private

and public spaces (50.0%), contributing to an overall placbased assets vulnerability of 0.358

(see Appendix 4.1).
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The importance of placebased assets identified in the quantitative intervievg were also revealed

in the qualitative heat and coldOAT AOAA ET OAOOEAxO AAOA AT A AT AAA |
OAOOOO 1 OOAT T O OPAAAOGSEHh Ox1 OE OEA 1 AT Adh OxAOA 1A
xEAO 01 Al eds8

The first theme z indoor versus outdoor spaceswas related to the use of spaces by participants
during extreme heat and cold temperaturesand related to issues of availability and quality.
Regarding heatrelated interviews, difficulty of access to local infrastructure and amenig¢s, such

as mobility problems, distance from their home, lack of public transport and not having anyone to
go with (associatedwith social capital, Section 4.3.5) were some of the reasons mentioned.
Regarding other infrastructures, only two participants nentioned going to shopping centres and
supermarkets to avoid the heat at home or outside (GM, LM). Other public places such as the
Revenue and Customs offices and Social Welfare offices were also mentioned as cool places where
participants like to stay but that were not available to everyone, only those needing to solve
related matters (e.g.CM). Another strategy some participants used to protethemselvesfrom the
heat was going to a coffee shop with air conditioninge(g.KM). Stayingin their own gardens,
sitting in benches, going to parks and gardens nearby their homes were the most cited. Other
participants found it hard to find shade and mentioned the lack of trees and safe places in the
areas they lived (participants in Wards A, B and E)n one of he wards participants mentioned
they would like to have a safe park nearby in order to be able to go there and to protect themselves
from the heat, as the one that existed was closed for refurbishments and befadhere was a risk

of muggingand drugs (Ward A).

The second themeg work the landzx AO AT T 1T AAOAA O DAOOEAEDPAT 008 UI ¢
in the city of Lisbon, but in small villages in the countryside and used to work in agriculture when

they were young. Several participantse@vealed they still went to the countryside and worked their

land (e.g.TF, BM). Access to land on the limits of the urbanized area and within the city limits in

the form of allotments (EF) or in the countryside were ways some participants found to keep

ocaupied, fit (human assets), reduce food costs and improve their ability to afford other essentials

and goods (financial assets). Working the land during very hot and very cold days was mentioned

by these participants, which despite being aware of the riskand impacts were putting their

health at risk by doing so, as they say the work has to be done even if it is very hot or very cold.

The third theme z ward level activitiesz linked with availability of alternatives to staying home
such as going to the coumyside or to the beach, were particularly cited by participants. Some
Lisbon wards provided the opportunity for older residents to go to the beach or countryside in

June or September as part of the local authority or institutions activities (Wards A arig). Many
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participants engaged and identified this as their only opportunity to get out of their home and
travel. Others that did not have this opportunity raised difficulties about being able to go on their
own, such as the distance to the beach/countrysid the need to use public transport, mobility and
financial issues. Going to the beach was a very important and overarching theme in the heat
related interviews. Ward authorities also provided other activities where participants could learn
crafts, a musial instrument, although these were only provided during school terrtime, not
during the hottest months of the year or during parts of the winter months (December, January),

when it is either to hot or too cold, respectively.

The fourth themez Heatwave/Cold Weather Plan, what PlargAvas associated with the awareness
and knowledge of the Heatwave and Cold Weather Plans in Portugal and patrticularly in Lisbon.
The vast majority of participants had never heard about either the Heatwave or the Cold Weather
Plans but were interested in knowing more about them when mentioned during the interviews.
Although mortality and morbidity related to extreme heat and extreme cold was acknowledged
by some, most participants mentioned these events were not a threat in Lish, or even Portugal,
but only abroad. Despite not knowing about the preparedness plans, many participants watched
the weather forecast and media warnings. For the minority of those awarmf the Heatwave and
Cold Weather Plansreferences to prevention andprotection against the heat and cold were
mentioned. A common belief and misconception across participants was that health authorities
warned about the risks of sun exposure as being more harmful to health than extreme heat. Some
participants also acknowlalged that many people die during heatwaves and cold spells and that
many of these die alone in their homes (social asselNlost participants had heard about extreme
heat and extreme coldand relatedrisks and impacts mainly through the news on TV and on the
OAAET AT A xAOA AxAOA 1T &£ OA OOOOAOOOAE OEAO AT T «
happen. Past experiences were considered by many as sufficient to successfully respond to very
hot and very cold weatter but others welcomed more information. During the colerelated
interviews, many participants revealed having taken the flu vaccine for the first time, as during
that winter (2012/2013) it was the first year that the Portuguese NHS made the vaccine avalike

for free to individuals aged 65 years and older.

Participants revealed strategies and interventions for reducing their placéased vulnerability.
For example, some participantsnentioned that an intervention aimed at reducing the impacts of
heat and cad would be for Ward level authorities to contact vulnerable people via telephone and
through their GP. Despite this, some revealed that the government had no interest in doing
anything about it, and felt helpless as many old and poor people did not havetassets needed to

protect themselves from both heat and cold (see Chapter 8).
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In summary, these additional qualitative dimensions of heatand coldrelated interviews support

the moderate placebased assets vulnerability found in the quantitative intervews and uncover
the drivers of placebased vulnerability to extreme heat and cold temperaturesThus, extreme
heat and extreme cold increased placbased assets vulnerability by extending the pressure on
the existent placebased general vulnerability. Thee were mainly related to the fact thamnot
many participants made use of assets such as green spaces, the countryside, the beach, land, food
production and were not aware of the Heatwave and Cold Weather Plans. Ward activities were
thought to be crucial oth as a source of skills and information about adaptation to heat and cold
(discussed in Chapter 6), but access to public cool and warm places was not widely acknowledged
and barriers were found to exist in their use. Overall, knowledge about the Heatwa®tan and
Cold Weather Plan, its aims and objectives was minimal, but more information on strategies to

keep cool and keep warm, respectively, was widely welcomed.

4.3.5 Social assets

The fifth type of assets is centered on aspects of social capital,ced support and social
participation. The quantitative (structured) interviews revealed that social assets vulnerability
was greatly influenced by the high percentage of participants that took part in voluntary and
charitable activities less often than one a week (92.3%), the percentage that had direct contact
(face to face) with their extended family once or twice a month or less (88.5%) and the percentage
that cared for and educated children less often than once a week (82.7%). Other contributing
factors included spending little time taking part in voluntary work or political activities (78.8%),
spending little time in contact with family members (60.0%) and finding it difficult or very difficult

to borrow money in the case of serious financial difficules (60.0%). Similarly, having indirect
contact (e.g. telephone) once or twice a month or less with friends and neighbours (54.9%) and
with their extended family (48.1%) also made participants vulnerable in terms of social assets.
Furthermore participants spent little time in other types of social contact besides family (44.2%)
and little time in their hobbies and interests (32.7%). These were the greatest contributors to

social assets vulnerability (0.421). Other contributors can be found in Appendix 4.1.

From the qualitative interviews three themes arose regarding specificities of social assets. These
xAOA AT AAA AOG O)8i AT1T1TAAOAA8 O1 1 U £EAI EI UBh
O1 AEA1 EOA AOO 116 AO i OAE AO ) OET Ol A6 s

The firstthemezI6 1 AT 1T 1 A A O A AzgvasQdlatedl to borBikg, Britigithg and linking social
capital. Most connections participants had were with their children and elderly neighbours to

which they were close (bonding social capital). Checking on and being checkedtbgm during
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extreme heat and extreme cold was a common strategy implemented by participants. Besides
family and neighbours, old acquaintances in their area were people they talked to (bridging social
capital) and shared advice on how to deal with very hoand cold weather. Despite this, many
participants mentioned not having friends or close neighbours either because they had already
passed away, or due to lack of trust. Some participants also revealed having connections with the
social care staff and officials from their Lisbon ward (linking social capital) where some
participated in social activities for older people but whom they did not ask for help during heat
and cold. One of these wards (Ward E) had compiled a list with hames, ages, marital status,
telephone number (landline and mobile) and address of all the older adults (65 and older) living
in their area, which they used to regularly contact older adults to check how they were doing and

if they needed any help or support given to them.

The seond themez | feel supported but | never ask for heppx AO AOOT AEAOAA xEOQE

comments on instrumental, emotional and informational social support, especially social support
from family and neighbours. They provided instrumental, emotional andnformational support

to older adults. Family was thought to be the most trustworthy source. Instrumental support was

i TO0I U POT OEAAA AU bDPAOOB# paibipa@O@s mahidnedl edrer) (T x .

despite having financial difficulties and bemng unable to keep cool/warm in their homes during
very hot/cold weather found it hard or impossible to ask for help to either their family or public
authorities as they did not want others to know. Most of the help they received was in the form of
gifts (e.g. fan, heating device). Regular fad¢e-face contact and phone contact with children, family
members, friends and neighbours was a source of emotional support used to keep in touch with
others and to check on their health and welbeing, giving and receting information and advice

on how to keep cool/warm during extreme heat/cold. Despite this, many participants would not
accept advice from neighbours, acquaintances or friends as it was perceived that they knew less
about extreme heat and cold. Older adis were relatively keen to receive information and advice,
but keener onintergenerational transmission of information and adviceto their grandchildren
and children, and to older adults that they considered more vulnerable than thentEmotional
supportwa® Al O1 11 061 U DOI OE A Néwithstandibgl I€2i0d=ahIE 1 dolind O &
on their neighbours when in need was a resource for those participants lacking family support.
Regarding informational support, many participants statedreceiving information, or advice on
what to do during very hot/cold weather they did not ask for. Sources of information mentioned
included: TV and radio (news and weather forecast), followed by health professionals and social
contacts. Most participants trusted their chitiren and their GP to give them advice, as well as other
health professionals such as nurses and pharmacists. Despite this and due to financial constraints

some participants chose to go to pharmacies for health advice rather than seeing their GPs (not
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free to older people anymore dueo State austerity measures)Some participants did not trust TV

and radio as sources of information, as they only gave general advice and they would like
personalized advice. In the qualitative interviews, participants revealechigh levels of self

reliance, lack of trust in others and in society in general, including governmental authorities, but

EECE 1AOGAI O T £ EAEOE AT A O0OOOO0 ET "1 A8 4EA xI OA (
and with many diverse meanings. Partipants talked about God ruling and commanding the
weather and their lives, providing for them, giving them health, wealth, strength and helping
endure everything (linked with resilience, see Chapter 5), and they thank God for all this. In their
views, only God can help them during very hot and cold weather, as such they pray to God and ask
for His help as some are alone and have no one else to turn to. Participants also mentioned that
God is giving signs (e.g. disasters, flooding, heatwaves) to humanity wnong doings that are
EAPPAT ETCh AO 'T A CEOARO AOAOUOEEIC CiiT A AT A AAA8 ¢
Ol CAO x1 OOAE OACAOAET ¢ AdsCussiofdn Qtalidrh akd ldck df sens® AT DAOA
of agency is presented in Chapter 5.

The third theme- | socialise but notas muchasIshogid AO 1 ET EAA xEOE DPAOOEAEDA
in social activities. Participants that engaged in social activities did it mainly through the ward
they lived in, their parish, day centres for the eldrly and community centres.These free activities
ranged from citizenship classes, arts and crafts classes, computing and internet classes, chaoir,
dance and memory training. Being part of such activities was for most a way of getting out of the
house, beiry occupied, meeting new people, making new friends and learning new things.
Notwithstanding, these activities were only held during school term timeending during the
hotter months of the year from June to September) and many participants felt that this should
change as during July and August when it is hotter older adults still need to be occupied and
tended to stay home where it was hot, whilst the places where activities were held had air
conditioning. During parts of the colder months of the year, such as Christmas and Easter holidays,
these activities were also unavailable anéccording to many participants such activity places
provided a cool/warm environment and a place for people to meettalk and socialise. The
gualitative interviews also revealed that most participants stayed more at home during extreme
heat and cold temperatures, which increased their levels of isolation and also their levels of risk

as their homes were hotter/colder duing these periods, respectively.

In summary, these additional qualitative dimensions of heat and coldrelated support the
moderate social assets vulnerability found in the quantitative interviews and uncover the roots of
social vulnerability to extreme heat and cold temperatures Thus, extreme heat and extreme cold
increased social assets vulnerability by generally enhancing the existent social assets general

vulnerability, but some exceptions were found regarding participants who took part of activitie
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at their ward. In addition, heat did pose a greater threat of social isolation as older people took
refuge from the heat at home but despite being cold participants still went out.More isolated
participants lacked sources of information or help, felhelpless when thinking about adapting to
extreme temperatures and less able to deal with the heat and cold. Socially connected participants
felt more confident in receiving and giving information to others, as well as in finding ways to keep
cool and warm.Face to face information provided by someone participants trusted, like their GP,
were the preferred way of receiving bespoke and individual information and advice. Such
considerations revealed a gap in the way health and social authorities currently cosy
information on heat and cold preparedness (through mass media), whilst older adults prefer
individualised advice. Social activities and contacts such as the ones provided by some Lisbon
wards were also enablers of social capital and strategies to keepat and warm, as they provided
the means for older people to meet and be with others, fight social isolation, and at the same time
provided warm and cool places with heating and cooling devices that otherwise would not be
available to them. These and otherconsiderations arising from the findings presented and
discussed here so far, should be considered in taking into account feasibility and viability of
options to enhance assets during heat and cold through measurestiin Heatwave and Cold

Weather Hans,which are further discussed in Chapter 8.

The overall themes emerging from the heat and cold data asemmarised andpresented in Table
4.2 according to the different types of assets (i.e. human, financial, physical, plaz@sed and
social). Most of thethemes shaping vulnerability are related to assets but life experience and faith
in God were also found to shape participanfvulnerability to both extreme heat and coldTo give

a sense of diversity of the main themes shaping vulnerability ithis sample, as presented in Table
4.2, the most frequently mentioned assets and themes included: financial assets (income
constraints, costs of energy) and physical assets (lack of insulation; lack of cooling and heating
devices); and the least mentioned assstand themes included: social assets (sa#liance, social
isolation, lack of trust in others); human assets (illiteracy, awareness of risks to healthand

place-based assets (lack of safety and cleanliness, used to keep cool and warm).
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Table 4.2Main themes shaping vulnerability arising from the interview data on extreme
temperatures

Heat and Cold-related
Vulnerability Themes

Examples

Human assets

Health status

Level of education and
occupation

Skills and skills training
Living arrangements

Awareness of individual health impacts.
Misconceptions of higher impact of sun exposuréhan
heat exposure.

Importance of literacy, education and understanding o
risks.

Opportunities to learn.

Changing relationships in the household.

Financial assets

Pensions

Savings

Income constraints. Financial difficulties.

Cost of energy consumption.

Struggling to make ends meet, especially being able
afford heating and cooling costs.

Access in case of sudden health problems, not
improve insulation, for example.

Physical assets

Housing

Household goods

Cooling and heatinglevices

Understanding of links to health.
Reduced housing stock quality.
2ATEATAA 11T 1T AT AITOAOGGE O
Lack of insulation.

Reliance on TV and radio for preparedness an
warnings.

Not widespread.

Place-based assets

Green spaces, countryside and
land

Ward activities

Local infrastructure and access
to amenities

Heatwave and Cold Weather
Plan

Alternative strategy to keep cool.

Reduced cleanliness and safety.

Alternative source of food.

Opportunity to socialise, keep active and learn.
Travel opportunity (e.g. beach, countryside).
Alternative strategies to keep cool and warm.
Alternative strategies to keep cool and warm.

Knowledge and information not widespread.

Social assets

Bonding, bridging and linking
capital

Instrumental, emotional and
informational social support

Social activities and participation

Reliance on ability to take care of oneself.
Reliance mostly on family and neighbours.
Social isolation.

Reliance mostly on family and neighbours.
Importance of receiving and giving advice, from and t¢
trusted people.

Mistrust of information sources.
Reliance on Ward activities provision.
Need for whole year activities.

Other

Importance of life experience.
Faith in God.
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In summary, there are many commonalities but also some differences between heand cold
related vulnerability rooted in the characteristics of participants and their surrounding
environments, their general vulnerability and lastly to the characteristics of extreme
temperatures themselves. The levels of heaaind cold-related vulnerability are thus dependent

on the general asset context and diversity and how heat and cold support or oppose, enhance or
reduce the stock of assets available to participants. Overall, both extreme heat and extreme cold

enhanced general vulnerability and posed challenges to all types of assets without exception.

4.3.6 The dynamics of juggling the assets portfolio

Having presented the context and diversity of assets, it is important to also consider the dynamics
I £/ EOCCI ET¢C OEA AOOAOO pPiI OOA&I 1T ET 1T &£ OEA ®AOOEA
and availability of assets, how the process @fssets eplacement, exchange or substitution takes

place, and what are the linkages between and within assets.

OAOOCEAEDAT 006 1 EZAA AEOAOI OOAT AAO EAOA OAAT OEC]
intrinsic factors such as their age, general healthna well-being but also because of external

factors such as economic and social changes. During the qualitative intervigwnany participants

revealed different types of constraints that impacted on the accedsility to and availability of

different types of assets. In order to overcome these difficulties participants engaged in activities

of assets replacement, exchange or substitution, as assets can interrelate, strengthen or be

replaced by other assets (e.g. Antonovsky, 1987; Moser and Dany, 2008).

In the qualitative interviews a deeper understanding 6 the dynamics of juggling the assets
portfolio were revealed. Examples included thesale of a car and jewellery (physical assets) in
exchange for money (financial assets) that enabled participants to buy dd and medication
beneficial to their health (human assets). Renting rooms in their homes was another example of
substitution of physical assets for financial assets to better cope with financial difficulties. Those
with a private garden or access to an Htment (place-based assets) were able to produce
vegetables and herbs, as well as poultry for se$iufficiency, contributing to their health (human
assets) and enabling them to sell some of these products (financial assets). Deeper understanding
of the use of specific heat and coldrelated assets was also revealed by qualitative interviews.
Examples included the substitutionof income (financial assets) to improve home insulation, to
buy cooling or heating devices and to payenergy bills to maintain thermal comfort.
Substitution/replacement of assets despite being mentioned by some was not very frequently
mentioned by the majority of participants, most of them preferring to be thrifty and savvy.

Participants that engaged in substitution/replacement of assts managed to reduce their
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vulnerability in the short-term (e.g. sell jewellery for money) but also in the longerm (e.g. rent a

room for money).

In summary, the lack of a certain type of asset may undermine access to a different type of asset
or even to different types of the same asset. In some cases being able to replace, exchange or
substitute one type of asset for another type can reduce vulnerability. Having a deeper
understanding about the linkages between and within assets is extremely valuablerfohe
development and implementation of mechanisms to tackle specific aspects of accessibility and

availability of assets (discussed further in Chapter 8).

This whole section has examined the context and diversity of each of the five types of assets under
study (human, financial, physical, placdased and social) through the analysis of structured and
semi-structured interview data. Following this characterisation, the next section aims at
understanding the significance of the each of these types of assais overall sanple and
individual participantsd C AT A CaAd céld-réiafed Dinerability.

4.4 Perceptions of factors contributing to vulnerability to extreme heat and cold
temperatures

Taking into account the asset context and diversity and the aspgsof vulnerability presented in
the sections above, the following sections explore older peope@erceptions of factors

contributing to vulnerability that the qualitative interviews on heat and cold uncovered.

4.4.1 Contextualising experiences

Vivid and accurate recollections of extreme heat, particularly in the recent past or associated with
noteworthy experiences were evident from the interviews. A great number of participants
mentioned the week and weeks before the qualitative heat interviews (Summe&012) as being
remarkably hot. The month of June 2012, to which participants referred to was uncommonly hot
with mean daily maximum temperature of 26.68C, above what is expected for that time of year
(1.9°C higher when compared with the mean (24.7&) for the period 1971-2000). The maximum
temperature registered in Lisbon during that month was of 36.8C (IM, 2012a). Some participants
associated very hot temperatures with noteworthy experiences in their lives, such as health
impacts (e.g. heatstroke, pacemaker insertion) and loved ones (e.g. ill next of kin), death of

chickens and rabbits. In addition, sme participants stated that every year is very hot and that the
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last few years have also been very hot. Overall, and despite in some cases not remembering

specific dates or years, all participants mentioned recent experiences of extreme heat:

4 T A Adll butrot like yesterday: yesterday was horrible. This week has been very hot. B
AOOAOAAU xAO OAOU EI O frS8EFBAOOOAAU xAO OAOU

© On

O, AOO xAAE WAER) OAOU EI 085
O0) OEETE OEAO OEEO i11OE ®HAm) AAAT OAOU ET Oh

O aybe in 2003, | remember there was &eatwave8 - U EOOAAT A xAO OAOU
(BBF[74])

Regarding extreme cold, a lower recollection of past events was found when compared with

extreme heatasparticipants mentionedfinding it easier to recall vey hot weather than very cold

weather. Similarly to what was found for extreme heat, most participants mentioned the weeks

before the winter interviews (Winter 2012/2013) as being very cold. Many participants also

remembered Winter 2011/2012 specifically the month of February 2012 as being particularly

cold in Lisbon with impacts on mortality. During this month (February 2012), thaneanvalue of

minimum air temperature was much lower than the normal value (years 197:2000) and in the

city of Lisbon themeanminimum temperature was of 6.62C, much lower than the mean for 1971

2000 of 9.19C (IM, 2012b). Other participants associated extreme cold to snowfall in Lisbon

around 7 to 8 years before the interview. The majority of participants stated that every wiet is

cold and that every winter there are some very cold days. Despite this, overall participants did not

find Lisbon to be a very cold city.
O, AOO UAAO OEAOA xAOA OI T A OAOU AT1T A AAUO r x
yet to come Kk ET OAO c¢mnpc¢¥f¢npoy¥s8 "OO0 1AOO UAAOh TE
(AF[79])

O0) AT 180 OAI Al AAO8 6A0OU EI O xAAOEAO ) OAI Al 7
AOGAT O1T 1T xAAR AT UIT & OAI ATl AAOe ) AT 1T 60wekel 1 x E
3-4 degrees. | was hamgl OT AE AT A ) OOAOOAA O1 OAA OEA O
year. It was prior to 2007, maybe Ay UAAOO ACi h )8i 11 0 OOOA83 |
O, AOGO xAAE EO xAO OAOU AiT1 Ah AOO ) Aivwnhénd OAI
)y xAO UI OIT CAO ET 1TU ETTA OEITACA 8 xA xi1 01 A

4.4.2 Perceptions of warming and cooling weather

The main emergent theme was ) 06 O AEAT CET C 888 4 EADufing hd OA A,
gualitative interviews many participants revealed perceiving the weather was getting hotter year

iIT UAAO AT A OAI EAA AAT OO0 AEAT GCAO ET O1T1 001 Al & x,
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in temperature, peaks in temperature and higtprevailing temperature. The weather was believed
to have become more uncertain and hotter. Hotter periods were occurring more frequently and
intensely than ever before and not only during summer. Extremes in temperatures, global
warming, melting icecaps, meltingglaciers, as well as deaths due to heat were some of the
consequences mentioned. Although participants talked about heat locally and abroad, the
occurrence of heat impacts for the environment and for human health @ve thought to be taking

place in distantplaces (e.g. in the Poles, in Africa or in Russia) but not in Portugal or Lisbon.

Furthermore, many participants did not perceive that it is getting hotter year on year as they

considered that it was hotter in the past when they were younger and this wake reason for not

perceiving warming weather.

6) OEETE EO EO CAOOETC xAOi A0 AT A AT1 AAOh AT A
EO | OAE (MMBAIAOA OB G

609AO6h ) Ain AGO ) AT O OAA 11 46 AAOBGAET OUDPA
melting into the sea and the sea rising. The sea rises because it has more water, because of

OEA OOI AEOGS8 ) AAII OEAI OOI AEOS8 AOO OEAUGBOA

Because of pollution, cars and all that; there are too many cars anthkes warming and
Cl AAEAOO 1 Al(WPO)4EAOBO xEUAGB

6) OEETE EO6O0 OEA 1 bbi OEOA ji1 AOCEQh ) OEETE EOG
DAOGO8 ) 080 OAOU EOOACOI Aos )1 OEA PAOO OEA OAA
[
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and suffocating day but then it changes again, the mornings are cold and the evenings are
Al 01 AT 1T A AT A ((CCK#BAU EO OAOU EI 08

Qu

On the other hand, perception®f cooling weather were fewer, with less participants mentioning
the weather was getting colder year on year. For these participants this was due to being able to
tolerate better the cold in the past when they were younger- and feeling colder now. Bufor the
majority of participants, it was colder in the past (when they were younger), as in the past they
had worse living and working conditions and had memories of snow and ice in their home villages
before moving to Lisbon. Better clothing and better \iing conditions were mentioned as being the

reasors for presently not perceiving that the weather was getting colder.

Othink it is getting warmer; it is warmer than usual, than when | was younger. It was always

OAoOU AT T A AT A 11 x(TAHF@B O xAOi AO ) OEET E8S

A AAU8 ) 080 Of

O0) OEETE OEAO OEAOA xAO AixAUuO Ai1 A8 ) OEEIE

confuses them. We used to always be cold, to see ice, snow, rain. There was always this and
we in the countryside would be very, very cold and it would be vgruncomfortable, we

AEAT 60 EAOA AT UOEET ¢Ch AT A ) OEETE OEAO DPAI BPI A

154



4.4.3 Perceptions of health impacts

The vast majority of participants identified both heat and cold-related health impacts. Qualitative
heat-related interviews showed that participants focused mainly on generally not feeling well,
skin problems due to sun exposure (i.e. skin cancer, skin mage), respiratory problems,
exacerbation of allergies, increased sweat, dehydration, discomfort, distress, heat exhaustion and
heat stroke, respiratory infections, illness, and death.
O0) OEETE xA AIT1860 AAAT xAlT uinddl mEdtiedandAOU E
unwilling to do eyery@ay activities. The body is less active, weaker and we feel like resting
and lyingAl x1 8060 j 8&fr YmY(Q
O0) OEETE EO AATh OEAOA AOA T AT U PAIBPI A OGEAOD
develop skin disases and so on... The heat can affect the skin but also affect breathing as
xAT1886 " &frynyq
69Ab6h OAOU OAOU EI O xAAOEAO AAT AOGAT EEI T h E
Al xTh EAE OEAU Ai160 xAAO 1 ECéddthdt ardndtialéohoich E £
AOET EO88 j 3&fxXuY(Q

On the other hand, in the coleelated interviews participants acknowledged specific health
conditions such as the development of colds, flu, pneumonia, bronchopneumonia, bronchitis and

related respiratory problems, illness and death.

AT BT A AT180 DOl OAAO &EOiI i OEA Ai1 A OEAU

O) £ b

'TA £ 6 ET T1 A ACA EO A OAOU OAGAOA EAAI OE b
G9AoOh AOITAEI PTAGITTEAR EOI 60 EOed dyedto &« i OOE.
AOI 1T AET PT AOI T T EA88 | (&fou¥Y(Q

0) O A EAEAA O are azhy\dedplE that goHdAtkeAospital because of it. Ill, develop
AAOAOR 1 01T ¢ POT AT AT O 8 AT A EAOGA O ci O OEA

4.4.4 Perceptions of everyday life disruptions

Most participants did not identify any everyday life disruptions resulting from experiencing either

extreme heat or extreme cold. Being retired, not having many things to do and having no

obligations were some of the reasons mentioned. Despite both heat and @¢wohost participants

protected themselves as they could and did the things they had to do independently of how hot

and cold it was, as things needed to be done.
6.7Th AARAAAGCOA 1Tix ) AiT860 Ai T AT U OEEICO AO E
anythET ¢h T U AAOCEOAORSE)] AO AOAOUOEET C88 j
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O.1Th ) AT ABGOA AT A OAOEOOh itdown ahEHav® A DealOBUtIx 1 U8 ) £
AAT 806 AA OAAGAA AI O 111 ¢C ) EAOGA Oi AixAUO AA A
choresd  [87]) &

O0) ADBROUOEETI ¢ OEA OAi A8 &i O Tix ) Ai1860 AEAT CA |

Others perceived themselves as being more affected (when very hot and very cold weather
stopped them from doing the things they usually did in their everyday lives) and changed thei
daily routines. Doing housekeeping was an activity that had opposite responses from participants:
generally to be avoided when it was very hot but which they welcomed when it was very cold.
Waking up earlier than usual and going out early in the morningzgere common strategies used to
avoid the heat. Most participants do not change their daily routines when it is very cold, one of the

exceptions being when it is raining, due to the fear of slipping and falling.

O09AOh EAE EOBS0O OA O Wking I hdve Ebpen the@ihdodsisd\l cdh Aeathe AT Al
AAAAOOA ) mAAT OT xAii8 311 AOGEIAOG ) OO0 D AITEET ¢
EO8O O1I1 EIOG ATA ) AAT 380 OOAT A OEA EAAO8 4EA O
I OEAOO jUHAOPCEOQ8H j

O9AOh T1x EOGBO xI1 OOA 1 AUAR JABAROCBASDODAOROUEET DA
go to the market very early in the morning and have to take the bus home because | get too

OEOAA AT A E[@)OAOU EI 086 | 6&

6/ E UAOh EAAGOGOAOCBOAI RAT AROOAU EIi A8 ) AOI EAR
iTOA AO EI T Ah ) Ai180 1TEEA EO AOGO ) Al EOG88 ! !

4.4.5 Perceptions of own vulnerability

During the qualitative heatrelated interviews only a minority of participants perceived
themselves as vulnerable to either hot or cold weather mainly due to their health status (e.g. heart
disease, asthma, diabetes, cancer, heart conditions, and allergies), to physiological impacts of heat
or cold and individual characteristics (e.g. housing). f@er reasons mentioned for feeling

vulnerable were being older and currently feeling colder in winter and being more difficult to bear

the cold and keep warm.

09AOh AOA OF 1TuU AAOAEI OAOGAOI AO bpOT Al Al bh AOO )
cancer that was in regression, but is coming back again. | have diabetes for a long time, |

EAOA T ATU POTAI Ai 6 888 AEAAAOAO AT A T AT U 1T OEAO
(CM[68])

O0) OEETE ) Al 11 0A AEEAAOGAA AAAKESAl ahd@mOAT O Uh

affected, | deal worse with very hot weather than with very cold weather. Now | tolerate A
I AOO OAOU ET O xAAOEAO r888Y Z£AAl OEOAA AT A ATTc¢
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On the other hand, the majority of participants did not feel vulneable to either heat or cold as

they mentioned they were used to those temperatures, endured the conditions, felt that when they
were younger it was hotter and colder, and perceived that other individuals were more affected
than them. Not being afraid ofthe heat or cold, being able to keep cool and warm during extreme
heat and cold, and perceiving that there are other individuals in worse conditions than they are,

were reasons for not feeling vulnerable.

O.7Th ) OEETE 17108 ) E Ak abolttdFhdabthab dyisdlfiifistiot | D1 A
everyone feels hot, as | do. They say that people with heart conditions suffer more with very

EIl 60 xAAGEAOh ET Z£AAO ET 1 U AAOGA ) MEAAI OAOU
(AF[79])

0. | hhe Eaé. Gam@ffectedame as others(EEF[72])

4.4.6 Perceptions of universal vulnerability

The interviews also demonstrated that despite not perceiving themselves as vulnerable (i.e.
assessment of theirown vulnerability) the vast majority of participants were well aware of
universal vulnerability (i.e. they perceive their age group and other groups as vulnerable) to both
heat- and coldrelated risks and impacts and talked about particular groups of people who may
be more affected by very hot and cold weather. These included: frail and ill individuals; disabled
individuals; individuals with health problems (cardiovascular and respiratory); elderly people
(over 60 years old, or older than them); children and babies; overweight and obese adults and
children; individuals that work outdoors (i.e. in agriculture); individuals living in hotter climates
(i.e. Brazil, Africa), individuals that live in old and/or hot and old houses; poor or unemployed
people (unable to buy or pay for usingooling and/or heating devices unable to buymedication);
and the homeless. The qualitative coldelated interviews also revealed that participants
acknowledged poor nutrition as a faabr contributing to vulnerability in cold weather (which was
not mentioned during the heatrelated interviews). Despite perceiving older people as vulnerable
to heat, generally participants did not identify themselves as old or as vulnerable, as seen in
Setion 4.4.5.

O09AOh PAT PI A OEAO OxAAO A 110 UIT O AAT OAA OE
EAOA OAOI OGOAAOG O1 Al 1T OEAO OEET ¢cO OEAO OEAU
6/ E UAOh OAOU T1 A DPATDBPI Ah xEOE nilHehrt¢ondittrdA AOA O

they would of course feel unwell. As well as children and babies, | think they are more
AEEAAOCAA AT A FAVEAT AAT AOGO8G " " &

O7Al1 1 h AEEI AOAT &£ O AgAipi A ATA 11 AAO PAI BI /
because differentpeople tolerate the heat differently. | think it is biological, some people
Oi1 ACAOGA EO AAOOAO OEAT 1T OEAOO86 jO0-frouY(Q
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A reducednumber of participants could not identify any heat or cold-related vulnerable groups.
Some justified this by mentioning they dil not know about otherD A T DgroBléntd and were only

concerned about themselves.

In summary, the perceptions of factors contributing to both heat and coldrelated vulnerability
discussed above seem to be rooted in both the asset portfolio and participdd O 6 régardiA O
heat and cold (e.g. independence, control, experience), and ultimately impact older peopled
motivation, willingness and perceived capacity to engage in both heat and cold adaptation
behaviours (i.e. resilience, to be discussed in Chapter 5) and to actually engage in responding to

both threats (i.e. adaptation, to be discussed in Chapter 6).

48v )1 AEOEAOAT DPAOOEAEDAT 0066 0OOI T AOAAEI EOQU

The findings presented above, resulted from overall sample analysis of structured interviesiata

(quantitative) and the coding and categorisation of interview data (qualitative)Here, a further

investigation ofiNnAE OEAOAT DPAOOE AE Duntle@aRéntoBOET EOAAEI EZA BAOO]
individual vulnerability characteristics, as each patrticipant represents a unique pool of

vulnerability characteristics that can be underrepresented when looking at overabample data.

This waspossible through the analysis of individual quantitative and qualitative data

W8w8u )T AEOEAOAT DAOOEAEDAT 0068 CAT AOAI OOITAO
In addressing the quantitative structured interview data,the same methodology used for

calculating the overall sample generalulnerability (GVI) (Section 4.21), is used here for

AAl AOI AGET ¢ ET AEOEAOAT DPAOOEAEDAT 006 CAT AOAIT 060OI1
the structured interviews, participal 008 CAT AOAT OO1 1 AOAAEI EOU AT A [E
indicators were developed.Findings showed that the majority of participants fall into the high

vulnerability group (values equal or higher than 0.500, cubff point) regarding financial assets

(59.6% of participants), followed by human assets (53.8% of participants) and social assets

(53.8% of participants). Some participants also revealed high pladeased assets vulnerability

(32.7% of participants), followed by high physical assets vulnerabilit§17.3% of participants). In

addressing general vulnerability, the structured interviews data revealed that the majority of

participants (59.6%) displayed low levels of general vulnerability (values lower than 0.500, cut

off point). Appendix 4.2 presents he coding for the five types of general assets and general

vulnerability (GVI) for individual participants, respectively. A representation of individual

general vulnerability in a defined space and time ipresented below in Figures 4.3and 4.4.
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Figure 4.3 Distibution of participants according to high and lowgeneral assets and general
vulnerability (GVI)

Legend: Y axis represents the percentage of participants exhibiting high and low general assets and
vulnerability.
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Figure 4.4- ADDET C 1 /£ denkraOuinArabilith 1 val@$ (GVI) (quantitative data) (i.e.
corresponds to the right hand column in Figure 4.3)

Legend: Y axis represents GVI value. Vulnerability ranges from 0 (least vulnerable) to 1 (most vulnerable).
The horizontal line represents the 0.500 index cuoff.
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