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Abstract  

 

 

The emerging risks and impacts of climate change and extreme weather are an increasingly 

important threat to human health. This poses many challenges and opportunities for individuals 

and wider society on how to adapt. In response to the presently limited understanding of what 

shapes human adaptation to extreme temperatures, this thesis critically reviews current 

literature on vulnerability, resilience and adaptation. It does so, by drawing upon and bringing 

together the health, environmental science, climate science and sociology literatures to develop a 

framework for understanding the role of assets in shaping vulnerability, resilience and 

adaptation, as well as the interactions between these concepts. This thesis contributes to these 

emerging bodies of research by offering an interdisciplinary exploration and analysis of the 

factors shaping both general (i.e. daily life circumstances) and specified (i.e. extremely hot and 

cold temperatures) vulnerability (Brooks, 2003) and resilience (Folke et al., 2010; Miller et al., 

2010), as well as adaptation to extreme temperatures.  

To address this, empirical data was collected at the individual level using a multimethodological 

approach. Structured and semi-structured interviews were used to quantitatively and 

qualitatively implement general and specified measures of vulnerability and resilience. An asset-

ÂÁÓÅÄ ÁÐÐÒÏÁÃÈ ÉÓ ÕÓÅÄ ÔÏ ÁÓÓÅÓÓ ÖÕÌÎÅÒÁÂÉÌÉÔÙ ÁÎÄ ÔÈÅ Ȭ3ÅÎÓÅ ÏÆ #ÏÈÅÒÅÎÃÅȭ ÓÃÁÌÅ ÉÓ ÕÓÅÄ ÔÏ ÅØÐÌÏÒÅ 

resilience. The findings derive from an inter-seasonal study (heat in summer, cold in winter) with 

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

The results indicate that: (1) both general asset portfolio and general vulnerability are threatened 

by extreme temperatures, which erode specified assets and increase specified vulnerability (older 

people manifested slightly higher vulnerability to heat than cold); (2) resilience to extreme 

temperatures was found to be lower than general resilience, with resilience to cold being lower 

than resilience to heat; (3) adaptation to both heat and cold events is occurring to different 

degrees, with inequalities, lack of agency and powerlessness constraining and limit ing adaptation. 

Overall, assets were found to be a key determinant of vulnerability, resilience and adaptation. 

Vulnerability was found not to be a key determinant of resilience, and both vulnerability and 

resilience were found to be key determinants of adaptation. These findings raise important policy 

and practice implications, emphasizing opportunities for reducing the health impacts of 

temperature extremes amongst older people.   
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Resumo 

 

 

Introdução   

A forma como respondemos às alterações climáticas e aos fenómenos de temperaturas extremas, 

à escala global, nacional e local é de crucial importância. Grande parte da investigação realizada 

na área da saúde respeitante a este tópico tem-se restringido ao estudo da mortalidade e 

morbilidade humana associada à ocorrência de temperaturas extremas. No entanto, começa a 

existir um interesse crescente em perceber as razões pelas quais estes impactos afetam certos 

indivíduos mais do que outros. Esta investigação nasceu da constatação dos efeitos nefastos das 

temperaturas extremas para a saúde humana em Portugal, e em especial para a população idosa 

do país. Este resumo apresenta conceitos, métodos, resultados e conclusões de uma investigação 

realizada em Portugal sobre os fatores de vulnerabilidade, resiliência e adaptação às 

temperaturas extremas e examina oportunidades para a prevenção e redução dos efeitos nefastos 

das temperaturas extremas para a saúde humana. 

O desafio das temperaturas extremas para a saúde hu mana 

De acordo com o Painel Intergovernamental para as Alterações Climáticas (IPCC, sigla em inglês), 

as alterações climáticas estão já a ocorrer e apresentam riscos para os sistemas humanos e 

naturais. A frequência, intensidade e duração destes eventos está também a aumentar a nível 

mundial com diferentes regiões do globo a serem afetadas de forma diferente. Estima-se que a 

probabilidade de eventos extremos aumentará em cerca de 25% no caso de calor extremo e de 

5% no caso de frio extremo, com a região do Mediterrâneo especialmente vulnerável a estas 

mudanças.  

As alterações climáticas, eventos extremos e temperaturas extremas  

Nos últimos anos, os impactos do clima e da temperatura na saúde humana e no bem-estar têm 

recebido crescente atenção. O Quinto Relatório de Avaliação (AR5, sigla em inglês) do IPCC e a 

Organização Mundial da Saúde (OMS) reafirmaram que o clima e a variabilidade climática afetam 

negativamente a saúde humana. As temperaturas extremas (calor e frio) são exemplos de 

alterações climáticas que têm impactos diretos sobre a saúde humana, tanto em termos de 

mortalidade como de morbilidade, assim como outros efeitos físicos e mentais que afetam o bem-

estar geral.  
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Apesar do seu clima temperado, Portugal tem vindo a ser afetado nos últimos anos por ondas de 

calor e vagas de frio com elevados impactos para a saúde da população. No entanto, apesar dos 

impactos de ambos os extremos de temperaturas verifica-se que as ondas de calor tem vindo a ser 

mais documentadas e investigadas do que as vagas de frio.  

Justificação e contribuição desta investigação  

Alguns autores argumentam que uma visão global da complexidade das interações entre a 

ocorrência de temperaturas extremas e os seus efeitos na saúde é fundamental para compreender 

os conceitos de vulnerabilidade, resiliência e adaptação às alterações climáticas e temperaturas 

extremas para proteger os indivíduos mais vulneráveis (por exemplo, os mais idosos), mas 

somente uma abordagem interdisciplinar irá permitir explorar e compreender os vários fatores 

(físicos, psicológicos, sociais, e ambientais) que contribuem para os seus efeitos na saúde humana. 

Como tal, entende-se que o papel da sociedade e comunidade não estão ainda suficientemente 

estudados e que as envolventes ambientais e sociais devem ser melhor investigadas. Neste 

sentido, esta investigação vem colmatar esta falha e dedica-se a estudar os fatores que influenciam 

a vulnerabilidade humana, resiliência e adaptação às temperaturas extremas usando uma 

abordagem holística e interdisciplinar (saúde pública, ciências do ambiente, sociologia do 

ambiente, psicologia, entre outras).  

Apesar do vasto conhecimento sobre os impactos das temperaturas extremas na saúde humana, 

pouco ainda se sabe sobre os fatores que influenciam a vulnerabilidade dos indivíduos. A 

resiliência humana é também considerada crucial para compreender como os indivíduos são 

capazes de responder quando confrontados com temperaturas extremas, assim como a adaptação 

a estes eventos. A motivação inicial para esta investigação surgiu da voÎÔÁÄÅ ÄÅ ÅÎÔÅÎÄÅÒȡ Ȭ0ÏÒÑÕÅ 

alguns indivíduos enfrentam temperaturas extremas e mantêm os seus níveis de saúde e outros 

ÎÞÏȩȭȢ !ÓÓÉÍ ÓÅÎÄÏȟ ÅÓÔÅ ÅÓÔÕÄÏ ÅØÐÌÏÒÁ ÏÓ ÆÁÔÏÒÅÓ Å ÃÁÒÁÃÔÅÒþÓÔÉÃÁÓ ÑÕÅ ÔÏÒÎÁÍ ÏÓ ÉÎÄÉÖþÄÕÏÓ 

vulneráveis e resilientes ao calor e frio extremos e os seus impactos sobre a adaptação aos 

mesmos. Os objetivos desta investigação incluem, compreender os fatores que influenciam a 

vulnerabilidade, resiliência e adaptação, assim como ajudar na formulação políticas e ações para 

reduzir a vulnerabilidade, aumentar a resiliência e melhorar a adaptação às temperaturas 

extremas.   

Métodos  

Esta investigação usa uma abordagem multimetodológica integrando métodos provenientes das 

ciências naturais e humanas para uma melhor compreensão dos fatores que influenciam a 

vulnerabilidade, resiliência e adaptação a temperaturas extremas. Trata-se de um projeto de 
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investigação exploratória que combina uma perspetiva holística, ecológica e social para explorar 

as relações entre os três conceitos (vulnerabilidade, resiliência e adaptação). A investigação 

decorreu em três fases distintas onde se usaram entrevistas estruturadas e semiestruturadas com 

adultos com 65 ou mais anos de idade a viverem de forma independente na cidade de Lisboa, 

Portugal. Procedeu-se à recolha de informação sobre os participantes que incluiu: Fase 1 -  

informação sociodemográfica, saúde e qualidade de vida, habitação, capital social, ambiente; Fases 

2 e 3 - experiências, comportamentos quotidianos e as respostas ao calor/frio extremos, 

obstáculos à adaptação, perceções de vulnerabilidade ao calor/frio extremos, conhecimento dos 

grupos afetados, perceção de riscos, perturbações diárias durante o calor/frio extremos, capital 

social, características das habitações durante o calor/frio extremos. 

A análise dos dados foi realizada em duas etapas. Durante a primeira etapa da análise, os dados 

descritivos foram analisados para todas as variáveis incluídas nos protocolos de entrevista, e a 

segunda etapa consistiu na elaboração de dois índices: o Índice de Vulnerabilidade Geral (IVG) e 

o Índice de Resiliência Geral (IRG) e na elaboração de matrizes de vulnerabilidade e resiliência ao 

calor e frio extremos.  

Resultados 

1) Vulnerabilidade humana a temperaturas extremas: 

¶ Níveis de vulnerabilidade geral moderados; 

¶ Níveis de vulnerabilidade ao frio superiores aos níveis de vulnerabilidade ao calor; 

¶ Reduzida perceção de vulnerabilidade às temperaturas extremas; 

¶ Baixos rendimentos, baixa qualidade das habitações, falta de equipamentos para refrigeração ou 

aquecimento, e falta de oportunidades para tirar proveito de ações locais; 

¶ Problemas de saúde, níveis de alfabetização baixos, capital social dependente de laços familiares; 

¶ Ser parte de um determinado grupo (idosos) não é um fator determinante para a vulnerabilidade 

ao calor e frio extremos; 

¶ O calor e frio extremos aumentam a vulnerabilidade geral dos indivíduos, pois aumentam a 

pressão sobre a disponibilidade e diversidade de recursos (humanos, financeiros, físicos, de base 

local e sociais) à disposição dos indivíduos para responder a estes fenómenos extremos.  

 

2) Resiliência humana e suas dimensões: 

¶ Resiliência ao calor e frio extremos inferiores à resiliência geral;    

¶ Resiliência ao calor está relacionada com a previsibilidade do calor, a perceção de recursos 

disponíveis prontos a serem utilizados para responder ao calor extremo investindo em ações 

disponíveis; 
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¶ Resiliência ao frio está associada a apatia e ansiedade relativas ao frio;  

¶ Os idosos acharam difícil estar motivado para lidar com o frio, principalmente devido à falta de 

recursos disponíveis, nomeadamente financeiros (falta de refrigeração e aquecimento a preços 

acessíveis), físicos (falta de isolamento térmico das habitações) e recursos sociais (falta de 

relações e contatos sociais). 

Adaptação ao calor e frio extremos: 

¶ Os idosos revelaram diversidade nas estratégias de adaptação implementadas para responder ao 

calor e ao frio; 

¶ Foram também encontradas restrições e limites à adaptação, bem como oportunidades para 

melhorar a adaptação dos idosos ao calor e ao frio; 

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

idosos; 

¶ Adaptação ao frio extremo foi considerada mais difícil que a adaptação ao calor extremo, 

principalmente devido ao estado de saúde dos indivíduos (por exemplo, doença crónica), ou a sua 

perceção de incapacidade de se adaptar de forma eficaz através das opções que lhes estão 

disponíveis (acesso a recursos humanos, financeiros, físicos, de base local e sociais); 

¶ Os idosos sentiram que não poderiam fazer mais do que aquilo já faziam para lidar com o calor e 

frio extremos - embora não fosse suficiente para mantê-los frescos ou quentes, respetivamente ɀ 

uma vez que existem limites à adaptação; 

¶ A maioria das adaptações implementadas pelos participantes foram consideradas não-

tecnológicas e não envolveram o uso de equipamentos elétricos (ventoínhas, aquecimentos). O 

uso de adaptações tecnológicas não foi generalizada, tanto devido à indisponibilidade de tais 

equipamentos, como também devido aos custos associados à sua utilização. 

Interações entre vulnerabilidade, resiliência e adaptação:  

¶ Os participantes revelaram diversas combinações de vulnerabilidade, resiliência e adaptação; 

¶ Os participantes que revelam níveis relativamente mais baixos de vulnerabilidade e níveis mais 

elevados de resiliência apresentaram melhores formas de responder ao calor e ao frio extremos 

(adaptação); 

¶ Os participantes que demonstraram níveis relativamente mais elevados de vulnerabilidade e 

níveis mais baixos de resiliência eram mais propensos a revelar estratégias e respostas mais 

limitadas para responder ao calor e frio extremos; 
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¶ Os participantes que revelaram maior vulnerabilidade e resiliência tinham esperança de que 

seriam capazes de responder ativamente ao calor e ao frio, apesar de não terem todos os recursos 

necessários para isso; 

¶ Os participantes que demonstram relativamente baixa vulnerabilidade e resiliência foram 

incomuns neste estudo, e eram mais propensos à ansiedade e ao mesmo tempo mostrar apatia 

para agir; 

¶ Constatou-se uma relação entre vulnerabilidade, resiliência e adaptação com tópicos como, justiça 

social, equidade e austeridade. 

Discussão e conclusões 

- Contribuições para a compreensão da vulnerabilidade, resiliência e adaptação humanas às 

temperaturas extremas  

Esta investigação: 

1) Faz conexões entre os conceitos de vulnerabilidade, resiliência e adaptação, e os fatores 

que os influenciam;  

2) Oferece uma perspetiva interdisciplinar, multimetodológica e abrangente sobre a 

vulnerabilidade para a compreensão de como a vulnerabilidade humana é influenciada. A análise 

realizada neste estudo demonstra que a vulnerabilidade geral é influenciada principalmente por 

recursos financeiros, seguida de recursos físicos, 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 físicos; e os recursos menos mencionados incluíram os recursos 

sociais, humanos e de base local.  

3) Implementação de uma abordagem para operacionalizar a resiliência humana com o 

objetivo de compreender como esta é influenciada. A resiliência ao calor é mais frequente do que 

a resiliência ao frio.  

4) Esta investigação sugere que a adaptação a temperaturas extremas é fortemente 

influenciada pelo contexto e diversidade dos recursos disponíveis e acessíveis aos indivíduos. 

Adaptações baseadas em recursos humanos foram influenciadas, principalmente, pelo nível de 

escolaridade e estado de saúde dos indivíduos, enquanto adaptações baseadas em recursos 

financeiros foram determinadas pelo rendimento disponível e os custos da utilização de 

equipamentos para refrigeração e aquecimento, bem como a situação financeira passada e atual. 

Por outro lado, este estudo também revelou que as adaptações com base em recursos físicos 

traduzidos em melhorias na qualidade da habitação e isolamento térmico, influenciou a 

capacidade e a habilidade de resposta dos indivíduos. Adaptações baseadas em recursos de base 

local foram fortemente influenciados pela disponibilidade e vontade de participar nas atividades 

disponibilizadas pelas Juntas de Freguesia, bem como o custo dos transportes e distância até 
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infraestruturas públicas (por exemplo, piscinas, jardins, parques). E, adaptações com base em 

recursos sociais foram surpreendentemente baixas, principalmente devido à falta de amigos e 

vizinhos próximos, bem como à falta de um sentimento de bairro e de comunidade.  

5) A relação entre vulnerabilidade e resiliência não é simples, pois os resultados mostram 

que os indivíduos podem apresentar alta vulnerabilidade e alta resiliência, assim como baixa 

vulnerabilidade e baixa resiliência. A vulnerabilidade mostrou-se determinante na adaptação, e 

os resultados da influência da resiliência na adaptação a temperaturas extremas sugere que a 

resiliência tem também um papel determinante na adaptação.   

6) Proporciona um quadro concetual e analítico, bem como uma abordagem metodológica 

que pode ser replicada a nível nacional, regional e local, pelas autoridades locais, ONGs, entre 

outras, para melhor compreender as necessidades, restrições, limites e oportunidades que os 

idosos possuem em responder a temperaturas extremas, de forma a reduzir a vulnerabilidade, 

aumentar a resiliência e melhorar a adaptação a temperaturas extremas. 

- Contribuições para reduzir os impactos das temperaturas extremas na saúde humana 

Os resultados desta investigação, conforme discutido acima fornecem uma gama de contribuições 

para o desenvolvimento e implementação de políticas e práticas com vista a reduzir os impactos 

das temperaturas extremas na saúde humana. Estes podem ser alcançados através do 

planeamento, desenvolvimento e implementação de políticas e ações destinadas a: a) redução da 

vulnerabilidade; b) aumento da resiliência e; c) melhoria da adaptação. A fim de alcançar estes 

objetivos, o foco central deverá ser em aumentar os recursos (humanos, financeiros, físicos, de 

base local e sociais), tanto ao nível do acesso e disponibilidade bem como da qualidade e 

quantidade de cada tipo de recursos e portfólio de recursos. Uma implicação importante é que 

estas políticas e ações podem ser sobrepostas e implementadas simultaneamente, mas necessitam 

de ser centradas em aumentar os recursos à disposição dos mais idosos para reduzir a sua 

vulnerabilidade, aumentar a sua resiliência e melhorar a sua adaptação a temperaturas extremas.  

Recomendações 

Em suma, e apesar de se viver numa época de austeridade, o governo, órgãos e entidades de saúde 

pública e autoridades de assistência social devem trabalhar em conjunto com outras organizações 

e instituições, incluindo organizações comunitárias e voluntárias para desenvolver prioridades 

viáveis e garantir que um sistema integrado e uma abordagem centrada nas pessoas é posto em 

prática para o benefício dos cidadãos mais velhos. Estas políticas e ações devem visar um trabalho 

conjunto na análise de aspetos e características da vida das pessoas mais velhas que são cruciais 

para responder a temperaturas extremas, tais como o estado de saúde, a capacidade do indivíduo 

para saber o que fazer no caso de temperaturas extremas e ser pró-ativo. O conhecimento dos 
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fatores de vulnerabilidade e resiliência pelas equipas médicas e redes sociais em torno dos 

indivíduos idosos é fundamental neste exercício. O papel dos recursos sociais (por exemplo, o 

capital social) deve ser mais explorado como uma abordagem viável, eficaz e sem custos para 

reduzir a vulnerabilidade e aumentar a resiliência para uma melhor adaptação das pessoas idosas 

às temperaturas extremas. As pessoas idosas devem ser vistas como parte de uma série de redes 

de: saúde, assistência social, religiosa, vizinhos, família, etc. Além disso, as instituições 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 habitações, falta de transporte, entre 

outros, que os idosos enfrentam nas suas vidas diárias com impactos para a sua saúde, bem-estar 

e qualidade de vida. Exemplos de recomendações específicas decorrentes dos dados empíricos, 

com base em exemplos fornecidos pelos participantes nesta investigação sobre as oportunidades 

para melhorar a sua adaptação a temperaturas extremas podem ser traduzidos para o 

desenvolvimento de políticas e ações voltadas para a redução da vulnerabilidade, aumentando a 

resiliência e melhorar a adaptação, são apresentadas de seguida: 

Ɇ Recursos Humanos:  

Educação, competências, conhecimentos: oportunidades decorrentes de educação ao longo da vida, 

da partilha de conhecimentos e de aprendizagem (por exemplo, Universidade da 3 ª Idade), da 

comunicação através de diferentes meios de comunicação para uma melhor compreensão dos 

riscos para a saúde das temperaturas extremas.  

Saúde e estado nutricional: oportunidades decorrentes de cuidados de saúde e medicamentos 

gratuitos para idosos com baixos rendimentos. Desde 2011, com a implementação de medidas de 

austeridade a atribuição de cuidados de saúde gratuitos a pessoas idosas em Portugal passou a 

ser decidida tendo em conta não apenas o valor das pensões, mas também das poupanças, 

existência de casa própria, bem como os rendimentos de outros membros família a viverem na 

mesma morada que o idoso. Como tal, muitos idosos têm agora de pagar taxas moderadoras o que 

de acordo com os participantes neste estudo tem levado muitos idosos a ir com menos frequência 

ao seu médico de família. Como consequência, em vez de servirem como recursos de promoção da 

saúde e prevenção de doenças, bem como uma forma de operacionalizar o aconselhamento 

personalizado para os idosos sobre os impactos das temperaturas extremas na saúde, os cuidados 

de saúde são agora somente usados quando estritamente necessários, e muitas das vezes quando 

o estado de saúde dos idosos é já bastante precário. Oportunidades adicionais podem também 

advir de acordos com redes de supermercados para a entrega de alimentos a organizações e 

institu ições que trabalhem com idosos o que contribuiria para a redução da vulnerabilidade 

financeira dos mesmos.  
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Trabalho e profissão: oportunidades decorrentes de trabalho voluntário (por exemplo, com outros 

idosos e intergeracional) na freguesia de residência e comunidade em geral; de cultivar os seus 

próprios legumes, frutas e ervas em hortas da cidade para consumo próprio, troca ou venda, que 

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

Ɇ Recursos financeiros:  

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

euros/mês) e reduzir as medidas de austeridade para os idosos com pensões baixas.  

Despesas: oportunidades para aconselhamento sobre redução de despesas de habitação (por 

exemplo, água, gás e eletricidade) e de redução dos custos com aquecimento e refrigeração; 

subsídios por parte de empresas fornecedoras de eletricidade para reduzir as faturas de 

eletricidade (ou seja, refrigeração e aquecimento a preços acessíveis para os idosos com 

rendimentos mais baixos).  

Ɇ Recursos físicos:  

Qualidade da habitação e isolamento térmico: oportunidades de incentivos ou subsídios para 

melhorar a qualidade da habitação e isolamento térmico, instalar aparelhos de ar condicionado e 

aquecimento. As pessoas idosas têm direito a uma habitação digna e segura, não muito quente ou 

muito fria durante condições de calor e frio extremos, respetivamente. Como tal, existe uma 

necessidade de aumentar a qualidade das habitações. 

Proprietário ou arrendatário: oportunidades para impor responsabilidades e obrigações aos 

proprietários para a renovação/reparação de habitações antigas; fazer cumprir as leis e 

regulamentos de planeamento urbano para melhorar os padrões de construção (por exemplo, 

isolamento térmico).  

Equipamentos e bens: oportunidades para aconselhamento por fontes fidedignas acerca de 

refrigeração e aquecimento da habitação, para a aquisição e uso generalizado de equipamentos 

de refrigeração e aquecimento, o que também aumentaria os recursos sociais e humanos dos 

idosos.  

Ɇ Recursos de base local:  

Acesso a instalações públicas (transporte, infraestruturas públicas): oportunidades decorrentes de 

transporte gratuito para idosos com baixos rendimentos aumentaria os recursos humanos e 

sociais. 
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Acesso a espaços verdes: oportunidades para criar e manter jardins limpos e seguros e parques 

com sombra, bancos e casas de banho, como uma estratégia de adaptação às ondas de calor, e 

forma de aumentar a socialização de idosos, garantindo também um aumento dos recursos 

humanos e sociais.  

Qualidade dos serviços e programas públicos: oportunidades decorrentes dos Planos de 

Contingência para as Ondas de Calor e Vagas de Frio, sistemas de alerta e ações locais para apoiar 

as pessoas idosas, proporcionando atividades na Junta de Freguesia da área de residência e na 

comunidade em geral, criando melhores redes de segurança social e proteção social, bancos de 

alimentos e distribuição de excedentes de alimentos com benefícios para o aumento recursos 

humanos, financeiros e sociais da população idosa.  

Acesso a terra para cultivo: oportunidades para incentivar os idosos a cultivar os seus próprios 

vegetais, frutas, ervas e aves nos seus jardins e hortas da cidade para consumo próprio, troca ou 

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

Ɇ Recursos sociais:  

Relações sociais, redes sociais e de suporte: oportunidades decorrentes do desenvolvimento e 

fornecimento de sistemas de apoio ao nível da vizinhança e comunidade na freguesia de 

residência, de receber conselhos de profissionais de saúde e assistência social e dar conselhos aos 

familiares, vizinhos e amigos, com resultados positivos para os recursos humanos das pessoas 

idosas.  

Participação social e atividades: oportunidades decorrentes de atividades comunitárias durante 

todo o ano (incluindo os meses mais quentes e meses mais frios) para pessoas idosas e 

participação intergeracional, também oferecem oportunidades para aumentar os recursos físicos.  
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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 Change (IPCC, 2014a), climate change is 

occurring and posing risks to both human and natural systems. Furthermore, the Royal Society 

(2014) asserts that demographic changes such as an ageing population are likely to increase the 

exposure to and impacts of extreme weather (i.e. heatwaves) on older people (aged 65 and over). 

As a result, it calls for policies and actions focusing on protecting people and their assets from 

extreme events (Royal Society, 2014). It has been estimated that the effect of increases in 

temperature means and variability has impacts on the likelihood of extreme temperature events 

(Keim, 2008; IPCC, 2014a) by nearly 25% increase in the case of extremely hot days and by 5% 

increase in the case of extremly cold days (McMichael et al., 2006), with the Mediterranean region 

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

The IPCC defines a heatwave or extreme heat event as ȬÁ ÐÅÒÉÏÄ ÏÆ ÁÂÎÏÒÍÁÌÌÙ ÈÏÔ ×ÅÁÔÈÅÒȢȭ (IPCC, 

2012: 560), for which the frequency, intensity and duration is increasing globally (Menne and Ebi, 

2006; Santos and Miranda 2006; Goodess, 2013; IPCC, 2014a). Regions of the globe are affected 

differently by extreme heat, but the Tropic and Mediterranean regions have been the most 

affected by increases in the frequency and intensity of these events and more increases are 

projected for the near future (Coumou and Robinson, 2013). The vulnerability of the European 

Continent to the health impacts from heatwaves is high (WHO, 2004), with examples spanning the 

prolonged heat of summer 2003 (Schar et al., 2004; Stott et al., 2004; Trigo et al., 2005; Trigo et 

al., 2006), summer 2006 (Rebetez et al., 2009), summer 2007 in Greece (Founda and 

Giannakopoulos, 2009) and summer 2010 in Russia (Trenberth and Fasullo, 2012). In addition, 

Southern European and Mediterranean coastal regions are projected to be more severely affected 

by the health impacts of extreme heat (Fischer and Schar, 2010). Furthermore, the western region 

of the Mediterranean has witnessed more pronounced shifts since the middle of the 1970s 

(Efthymiadis et al., 2011) with warming temperatures in the Mediterranean region of between 

+1.1°C and +6.4°C (Magnan, et al., 2009). As such, Fischer and Schar (2010) projected an increase 

of heatwave days in this region from around 2 days every summer between 1961-1990 to about 

13 days between 2021-2050 and for the period 2071-2100 of 40 days. 
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The IPCC (2012; 2014b) does not offer a definition of cold spell or extreme cold events. Despite 

this, following the IPCC definition of heatwave or extreme heat event provided above (IPCC, 2012), 

in this research cold spell or extreme cold event is defined as a period of abnormally cold weather. 

Notwithstanding evidence of the increase of global and regional temperatures (Giannakopoulos 

and McCarthy, 2008; IPCC, 2014a) cold spells still occur and constitute a particular issue in the 

Northern Hemisphere (Confalonieri et al., 2007; Mori et al., 2014). Even though cold spells are 

usually more frequent in countries in higher latitudes, they also occur in countries in mid-latitudes 

with milder winters, were the population is less acclimatised to cold weather (Eurowinter, 1997; 

Healy, 2003; Gascoigne et al., 2010). As an example, high and mid-latitude countries experienced 

cold spells during the 2003, 2006, 2010 and 2012 winters (Petoukhov and Semenov, 2010; Mazick 

et al., 2012; Semenov, 2012) with increased mortality in the older adult population (Mazick et al., 

2012). Observational analysis undertaken by Francis and Vavrus (2012) on the recent heatwaves 

and cold spells, found that an increase of frequency and intensity of both extremes (heat and cold) 

could be due to Arctic amplification,  

Ȭthe observed enhanced warming in high northern latitudes relative to the northern 
hemisphereȭ ɉ&ÒÁÎÃÉÓ ÁÎÄ 6ÁÖÒÕÓȟ 2012: 1).  

The relationship between the reduction of Arctic sea ice and these extremely cold winters was 

found in Europe and other parts of the Northern Hemisphere (e.g. Asia), suggesting that according 

to climate projections, additional reductions in Arctic sea ice may be linked to changes in the North 

Atlantic circulation patterns, increasing the probability of more frequent extreme cold events in 

the future (Liu et al., 2012; Mori et al., 2014). As such, projections of warming temperatures by 

the IPCC (2014a) are thought to lead to decreased frequency of extreme cold events with 

moderate decrease in both morbidity and mortality related to cold.  

 

1.2 The health impacts of extreme temperatures  

In recent years the impacts of climate and temperature on human health and wellbeing have been 

receiving increased attention. Both the Fifth Assessment Report (AR5) of the IPCC and the World 

Health Organization (WHO) have reaffirmed that weather, climate and climate variability 

negatively affect human health (WHO, 2012a; IPCC, 2014a). Significant human vulnerability and 

exposure to extreme events has thus resulted in increased impacts on mortality and morbidity, as 

well as effects on mental health and well-being (WHO, 2012a; IPCC, 2014a). In Europe alone, 

extreme temperatures are responsible for 94% of all deaths due to climatic, hydrologic and 

meteorological extremes, despite not being the most frequent events (17%) (WMO, 2014).  
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Extreme temperatures (extreme heat and cold) are an example of a changing climate that is 

increasing risks to human health (Romero-Lankao et al., 2012) due to thermal stress (e.g. illness, 

injury, death) (McMichael et al., 2006). Extreme temperatures have direct impacts on human 

health both in terms of mortality and morbidity (WHO, 2004; Confalonieri et al., 2007; CSDH, 

2008; Giannakopoulos et al., 2008; Falagas et al., 2009), as well as other physical and mental 

effects, affecting overall wellbeing. Furthermore, human health is affected by the exposure (direct 

and/or indirect) to climate change as well as through social and economic disturbances occurring 

on environmental, social and health system characteristics (Confalonieri et al., 2007). Older 

people, children, pregnant women, individuals with chronic diseases, individuals with low income 

are those most vulnerable to climate change generally and extreme temperatures specifically 

(Balbus and Malina, 2009; CCC, 2014).  A study conducted in the UK by Hajat and colleagues 

(2007) investigating the population groups most at risk from extreme temperatures (both heat 

and cold) confirmed that individuals aged 65 years or older are the most at risk from suffering 

health effects (morbidity and mortality). Within this age group, health status (chronic disease), 

sex (menopause), marital status, living arrangements (nursing homes, care home, independent 

living) and social factors are some of the key determinants of risk (Kovats and Ebi, 2006; Belmin 

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

 

1.2.1 Extreme heat impacts on health 

Extreme heat is posing increasing threats to human health (Kovats and Ebi, 2006; Menne and Ebi, 

2006; Kovats and Hajat, 2008; Hajat et al., 2010; IPCC, 2012; WHO, 2012a). Heatwaves result in 

excess of deaths (Calado et al., 2004; Yohe and Ebi 2005; VandenTorren et al., 2006) and changes 

in the patterns of morbidity, often measured in terms of increased numbers of hospital admissions 

especially in the older population (e.g. Nogueira et al., 2009), mainly related to heatstroke, heat 

exhaustion, dehydration, cardiovascular diseases, respiratory diseases and cancer (Calado et al., 

2004; Nogueira et al., 2005a; Kjellstrom and McMichael, 2013; DoH, 2014a).  Physiologically, when 

faced with extreme heat the human body reacts by an increase blood circulation towards the skin 

in order to keep to cool, resulting in more strain on the heart which can result in heart failure in 

individuals such as older people and those with chronic illness (DoH, 2014a). An array of factors 

have been linked to increased risk of illness and death during extreme heat, namely old age, 

chronic illness, children, homelessness, people with alcohol and drug problems, among others 

(DoH, 2014a).  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 (e.g. physical, psychological, social, environmental) 

contributing to health outcomes. As such, these authors state that the role of society and 

community is still inadequately understood and that individual and social environments should 

be further researched as they can be both protective and harmful influences on health (Yardley et 

al., 2011). Additionally, the Royal Society (2014) has urged for more interdisciplinary research 

aimed at better understanding how individuals are impacted by extremes in order to protect them 

and their assets. This research addresses this issue by exploring the factors that shape human 

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

Moreover, many authors have called for more research on the range of behavioural responses to 

heat implemented by individuals to understand their effects in reducing the impacts of extreme 

heat and support effective climate change interventions (Adger, 2001; Menne et al., 2006; 

Vandentorren et al., 2006; Abrahamson et al., 2008; Wolf et al., 2010). Understanding the factors 

shaping adaptation to extreme heat is also explored here. Taking into account projections of 

warming temperatures, determining strategies and actions for reducing the risks and impacts 

from heatwaves should be used as prevention and adaptation measures (Kjellstrom and 

McMichael, 2013). This is crucial, as extreme heat impacts on health (i.e. morbidity and mortality) 

are preventable and avoidable through actions aiming at reducing the most prominent health 

risks (Conlon et al., 2011; DoH, 2014b). As an example, the Heatwave Plan for England 2014 (DoH, 

2014b) considers three main heat-health key messages and corresponding actions to reduce 

health risks. Such actions focus on the individual level and include staying out of the heat, cooling 

oneself and keeping the indoor environment cool, through staying indoor during the hottest hours 

of the day, walk in the shade, wear light clothing, drink cool water and eat cold food, have a shower, 

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

Other authors have also considered other measures which could include warning systems, 

ÉÍÐÒÏÖÉÎÇ ÉÎÄÏÏÒ ÖÅÎÔÉÌÁÔÉÏÎȟ ÅÄÕÃÁÔÉÏÎ ÁÎÄ ÉÎÆÏÒÍÁÔÉÏÎȟ ÁÎÄ ÔÈÅ ÕÓÅ ÏÆ ÁÉÒ ÃÏÎÄÉÔÉÏÎÉÎÇ ɉ/ȭ.ÅÉÌÌ 

et al., 2009). In addition, Astrom and colleagues (2011) also suggest that research is needed to 

address the underlying factors responsible for the effects of heat, such as the effects of housing 

and the urban environment in heat associated illnesses and deaths in older adults which according 

to them are not having the necessary attention, which this research aims to address. On the other 

hand, authors like Wisner and colleagues (2004) consider that health at the individual level is very 

much related to the capacity to deal with stresses in daily living and that is an essential measure 

of individual resilience when facing disruptions like heat and cold stress. Thus, resilience in the 
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face of disruptions and threats is then thought to be dependent on the availability of skills to deal 

with that situation by using individual physical and psychological resources and attributes 

(Bankoff et al., 2004) enabling individuals to adapt. As such, this research will also explore the 

factors shaping heat-related vulnerability, resilience and adaptation, and the links between these 

concepts.  

This research makes contributions to theory, policy and practice. It offers a conceptual and 

analytical framework for understanding the role assets play in shaping human vulnerability, 

resilience and adaptation, as well as a broad range of opportunities for reducing the human 

impacts of extreme temperatures through a focus on increasing assets, for reductions in 

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

 

1.2.2 Extreme cold impacts on health 

In the past, extreme cold and its impacts on health had generally been lacking equal attention from 

the scientific community when compared with those of extreme heat, as cold was not considered 

to be an important risk factor for health impacts in terms of both mortality and morbidity (Mercer, 

2003). This was due to the fact that heatwaves have become more frequent (Menne and Ebi, 2006; 

Santos and Miranda, 2006; Goodess, 2013; IPCC, 2014a) and have thus received more attention 

from both governments and scientists, but culturally in many countries extreme cold has been an 

important issue (e.g. Healy, 2003; Analitis et al., 2008). As an example, in 2010 the Department of 

Health in England started issuing cold weather guidance acknowledging that winter mortality in 

England was much higher (45% higher) than in colder countries like Finland (DoH, 2010). 

Evidence has also shown that extreme cold mortality is higher than extreme heat mortality , for 

example, in the United States of all deaths caused by weather-related events between 2006 and 

2010, about 31% were attributed to extreme heat and 63% were attributed to extreme cold 

(Berko et al., 2014). Another example is a study from the Netherlands in which, excess mortality 

between 1979 and 1997 due to extreme heat was 12.1% and excess mortality due to extreme cold 

was 12.8% (Huynen et al., 2001). In Portugal, excess mortality due to extreme heat in the 

aftermath of the 2003 heatwave reached 43% with older people being the most affected with 

excess mortality of 89% (Calado et al., 2004). Despite this, researchers in Portugal have not yet 

established the impacts of cold in excess deaths, making excess winter deaths (EWDs) a generally 

ignored health problem (Casimiro et al., 2006; Vasconcelos et al., 2011). As a result, this study 

aims to combine research on human vulnerability, resilience and adaptation to both extreme heat 

and extreme cold.  
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Furthermore, European countries with milder winters (e.g. Portugal, Spain, Malta, United 

Kingdom and Ireland) are the ones with higher excess mortality compared with countries 

experiencing colder winters (e.g. Germany and Finland) (Eurowinter, 1997; Healy, 2003; Falagas 

et al., 2009; DoH, 2010; Gascoigne et al., 2010; Fowler et al., 2014), suggesting that individuals are 

less capable to adapt and less able to engage in protective behaviours when faced with extreme 

cold (Mercer, 2003; Hajat et al., 2007; DoH, 2011). The phenomenon of higher excess winter 

mortality in countries with warmer winters is called the paradox of winter mortality (Healy, 2003) 

and brings attention to the importance of other factors besides temperature in the excess of 

deaths, such as cultural factors (DoH, 2010). Many factors are thus deemed to be related to an 

increase of cold-related diseases and deaths. Population and individual characteristics, housing, 

behavioural, inequalities, deprivation, income and health factors are presented as some of the 

most important (Healy, 2003; Davie et al., 2007; DoH, 2011; Hales et al., 2013). It has also been 

found that some regions and countries have specific housing characteristics (i.e. thermal 

inefficiency, age of property, tenure) that provide poor protection against the cold, which is 

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

Moreover, thermally inefficient housing is considered to increase cold-related risks. In this matter, 

the World Health Organization (2007) in a review report on housing, energy and thermal comfort 

recommended a minimum indoor temperature of 21°C in living rooms and 18 °C in other rooms. 

The most at risk from cold homes include older people aged 65 years or older but not all are 

affected in the same way, given the differences in the determinants of risk within this 

heterogeneous group (Hajat et al., 2007) and in their coping abilities and strategies (Hassi et al. 

2005). According to the Cold Weather Plan for England 2013 extreme cold has a direct impact on 

health translated into increased probability of respiratory and cardiovascular diseases, falls and 

injuries, as well as hypothermia with older people, those chronically ill, children and homeless as 

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

In addition, beside individual factors, other characteristics influence how cold-health risks are 

distributed for example, housing and economic factors (e.g. fuel poverty, lack of housing 

insulation), as well as behavioural factors (e.g. inability to stay warm) (DoH, 2013). As a result, in 

order to reduce the health impacts of extreme cold, actions focusing on improving the wider 

determinants of health (e.g. fuel poverty, social isolation), making health improvements (e.g. diet, 

well-being, fall and injuries in old age), and reducing premature deaths have been implemented 

(DoH, 2013). Furthermore, Fowler and colleagues (2014) call for more research on the personal, 

social and environmental factors deemed to contribute to such excess of winter deaths, and argue 

that more research is needed in understanding the differences within and between countries.  
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Indoor and outdoor temperatures have different effects on health and need to be dealt with in 

different ways (Rudge and Gilchrist, 2005; Wilkinson et al., 2007). The relationship between 

outdoor temperature conditions and excess winter deaths is broadly accepted (e.g. Rudge and 

Gilchrist, 2005) and some authors have even advanced that cold-related mortality can be as or 

more strongly related with indoor than with outdoor conditions (e.g. Wilkinson et al., 2007). 

Despite this, there is still lack of acknowledgment of the relationship between morbidity and 

ÍÏÒÔÁÌÉÔÙ ×ÉÔÈ ÃÏÌÄ ÈÏÍÅÓ ÁÎÄ ÆÕÅÌ ÐÏÖÅÒÔÙ ɉ2ÕÄÇÅ ÁÎÄ 'ÉÌÃÈÒÉÓÔȟ ςππυɊȢ !ÃÃÏÒÄÉÎÇ ÔÏ ÔÈÅ 5+ȭÓ 

Department of Health (2010) it is extremely important to stay warm both in outdoor and indoor 

environments, as protective behaviours and the use of adequate clothing are known to reduce the 

impacts of cold weather. Notwithstanding, there is a lack of research on how individuals most at 

risk like older people protect themselves from very cold weather (Gascoigne et al., 2010). In 

addition, Healy (2003) and Fowler et al. (2014) call for more research in countries with milder 

winters but high excess winter mortality (EWM) to tackle the lack of awareness by individuals 

and public authorities of the risks of cold weather associated with housing quality and insulation, 

deprivation and fuel poverty (Healy, 2003).   

As seen above, climate change, extreme events and extreme temperatures pose serious risks to 

human health that need to be tackled in order to reduce its impacts to human health. Older people 

are considered to be particularly vulnerable to extreme temperatures (Semenza et al., 1996; 

Naughton et al., 2002; Haines et al., 2006; Kovats and Kristie, 2006; Vandentorren et al., 2006; 

Bouchama et al., 2007; Hajat et al., 2007; Astrom et al., 2011; Mazick et al., 2012) but most research 

on vulnerability has been mainly done by epidemiologists in the field of health through research 

into morbidity and  mortality (Astrom et al., 2011). On the other hand, in the climate change 

literature, research on vulnerability has predominantly focused on exploring the factors that 

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

As a result, vulnerability assessments have since in some instances started to measure the 

availability of assets and acknowledge access to assets as important factors in understanding 

vulnerability (Birkmann et al., 2010). Notwithstanding, few have been interdisciplinary 

approaches developed to understand the role of assets in shaping vulnerability (Fussel, 2007a), 

despite the use of asset-based approaches in disciplines such as the health sciences, economics 

and sociology (Alwang et al., 2001). As such, shortfalls of current approaches and disciplinary 

boundaries (Astrom et al., 2011) need to be addressed through comprehensive and 

interdisciplinary investigations in order to increase our understanding of what shapes 

vulnerability to extreme temperatures, which is what this research aims to achieve.  



34 

In addition, extreme temperatures change the resilience of individuals with impacts to their 

capacity to adapt and consequences for their vulnerability (IPCC, 2012). Issues of human 

resilience have been brought to light calling for an increase in the resilience of individuals as a 

way of reducing the impacts of climate change (IPCC, 2012). A variety of tools and measures to 

assess resilience have been developed (Leichenko, 2011; Martin-Breen and Anderies, 2011) in 

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

ÒÅÓÉÌÉÅÎÃÅ ÏÆ ÉÎÄÉÖÉÄÕÁÌÓ ɉ"ÒÏ×Î ÁÎÄ 7ÅÓÔÁ×ÁÙȟ ςπρρɊȢ  4ÈÅ ÓÁÌÕÔÏÇÅÎÉÃ ÁÐÐÒÏÁÃÈ ÁÎÄ ÔÈÅ Ȭ3ÅÎÓÅ 

ÏÆ #ÏÈÅÒÅÎÃÅ ÓÃÁÌÅȭ ÈÁÖÅ ÂÅÅÎ ÕÓÅÄ ×ÉÔÈÉÎ ÔÈÅ ÐÕÂÌÉÃ ÈÅÁÌÔh arena as quantitative measures of 

resilience in contexts other than climate change and extreme temperatures (Almedom, 2008; 

Glandon et al., 2008; Kimhi et al., 2010). Again, disciplinary boundaries result in different 

conceptualizations of resilience with few attempts to provide interdisciplinary insights on how 

human resilience is shaped (IPCC, 2014c) which correspond to a great opportunity for improving 

current knowledge which this research also embraces.  

&ÕÒÔÈÅÒÍÏÒÅȟ ËÎÏ×ÌÅÄÇÅ ÏÎ ÏÌÄÅÒ ÐÅÏÐÌÅȭÓ ÁÄÁÐÔÁÔÉÏÎ ÔÏ ÅØÔÒÅÍÅ ÔÅÍÐÅÒÁÔÕÒÅÓ ÉÓ ÁÌÓÏ ÉÎÃÏÍÐÌÅÔÅ 

regarding the factors shaping adaptation behaviours and strategies (Fuller and Bulkeley, 2013) 

which links with shortcomings mentioned above regarding vulnerability and resilience. 

Additionally, the concepts of vulnerability, resilience and adaptation have emerged and evolved 

from different disciplinary perspectives with a growing number of studies having explored the 

theoretical linkages between these concepts (Nelson et al., 2007; Vogel et al., 2007; Miller et al., 

2010; Turner, 2010). Despite this, studies investigating the operational and analytical relationship 

between vulnerability, resilience and adaptation are still few. Through this thesis it becomes clear 

that there is a need for better understanding how vulnerability, resilience and adaptation are 

shaped. It is thus argued here that an opportunity exists for empirical research exploring the role 

of assets in shaping vulnerability, resilience and adaptation, as well as the interactions between 

these concepts through a novel theoretical and analytical multiconceptual framework rooted in 

an interdisciplinary perspective, which this research undertakes.        

 

1.3 Thesis justification and contribution  

Research focusing on understanding the concepts of human vulnerability, resilience and 

adaptation to climate change and extreme temperatures has seen a growing interest in recent 

decades with the aim of reducing its health impacts on individuals, especially regarding the most 

vulnerable (e.g. older people). Even though broad knowledge on impacts exists, less is known 

about the factors that shape individual vulnerability to extreme temperatures (e.g. Astrom et al., 

2011). Resilience is also deemed important in understanding how individuals are able to act when 
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faced with extreme temperatures (e.g. Kjellstrom and McMichael, 2013), and adaptation to such 

events will be essential for individuals to reduce impacts and keep healthy (e.g. IPCC, 2014d).  

Despite this, research on the factors involved in adaptation, its constraints and limits, as well as 

opportunities is scarce (e.g. IPCC, 2014d). As such, exploring human vulnerability, resilience and 

adaptation is key in shaping individual responses to extreme temperatures and may help develop 

and implement policies and actions to reduce vulnerability, increase resilience and improve 

adaptation, which are aims of this research.  

The aim of this thesis is thus to offer an interdisciplinary approach and advance knowledge on 

what shapes individual vulnerability, resilience and adaptation to extreme temperatures (heat 

and cold). This thesis also aims to contribute to improve understanding of human general and 

specified (extreme heat and cold) vulnerability and resilience, as well as adaptation to extreme 

temperatures, the factors that help shape them and the linkages between these three concepts. It 

examines the factors and characteristics that make individuals vulnerable and resilient to both 

extreme heat and cold temperatures and the impacts on adaptation by drawing upon and bringing 

together different literatures.  

 

1.4 Research themes and research questions  

The overall aim of this thesis is to offer an interdisciplinary approach for exploring what shapes 

general and specified (i.e. extreme heat and extreme cold) vulnerability and resilience, as well as 

adaptation to extreme temperatures and understand the linkages between these concepts. It does 

so, by exploring four research themes (vulnerability, resilience, adaptation and the interactions 

between the three concepts) expressed through respective research questions, which are detailed 

below: 

 

¶ Research Theme 1 and research questions: Vulnerability 

The first research theme relates to general and specified (i.e. heat- and cold-related) vulnerability. 

This theme focuses on the factors that shape vulnerability (whole sample and individual 

participants) by considering different types of assets (i.e. human, financial, physical, place-based 

and social assets). It also considers ways in which human vulnerability can be reduced to mitigate 

the health impacts of extreme temperatures.  

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

If so, what are their effects and how do they occur?  
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1a) How and why do levels of vulnerability differ between older people?  

1b) How is vulnerability expressed?   

1c) What types of assets are available to older people? How diverse are the assets? 

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

 

¶ Research Theme 2 and research questions: Resilience  

 

The second research theme focuses on general and specified (i.e. heat- and cold-related) 

resilience. It seeks to develop a framework for understanding what shapes human resilience and 

for considering ways to increase the resilience of individuals to extreme temperatures.  

2. How are general, extreme heat and extreme cold resilience of older people shaped? 

2a) To what extent do cognitive, instrumental or behavioural and motivational 

dimensions of resilience contribute to the resilience of older people? 

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

 

¶ 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 

ÁÓ ÏÐÐÏÒÔÕÎÉÔÉÅÓ ÔÏ ÉÎÃÒÅÁÓÅ ÁÄÁÐÔÁÔÉÏÎ ÔÏ ÅØÔÒÅÍÅ ÔÅÍÐÅÒÁÔÕÒÅÓ ÂÙ ÅØÐÌÏÒÉÎÇ ÏÌÄÅÒ ÐÅÏÐÌÅȭÓ 

views on what can be done to improve how they deal with extreme heat and extreme cold. 

3. What does adaptation to extreme heat and extreme cold look like in practice? 

3a) What strategies do older people use to respond to extreme temperatures, and what 

can be done to help older people respond better to them? 

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

of assets are important? 

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

temperatures? 

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

adaptation 

The fourth and final research theme offers a framework for exploring the linkages between 

vulnerability, resilience and adaptation. It assesses the relationships between these three 

concepts and the overall role of assets.   

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

what is the nature of these relationships? 

4a) How and why do levels of combined vulnerability and resilience differ between older 

people? 

4b) To what extent do lower vulnerability and higher resilience contribute to increasing 

adaptation?  

 

1.5 Methodological approach  

The research questions above are answered through an interdisciplinary and 

multimethodological case study with older people in the city of Lisbon, Portugal. The first research 

question is investigated through the exploration of assets, the second through the implementation 

ÏÆ ÔÈÅ Ȭ3ÅÎÓÅ ÏÆ #ÏÈÅÒÅÎÃÅȭ ÁÐÐÒÏÁÃÈȟ ÔÈÅ ÔÈÉÒÄ ÑÕÅÓÔÉÏÎ ÉÓ ÁÎÓ×ÅÒÅÄ ÂÙ ÅØÐÌÏÒÉÎÇ ÔÈÅ ÁÃÔÉÏÎÓ ÁÎÄ 

responses individuals implement during extreme heat and cold temperatures, while the fourth 

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

and cold) vulnerability and resilience, as well as adaptation to extreme temperatures.  

4ÈÉÓ ÔÈÅÓÉÓȭ ÏÒÉÇÉÎÁÌÉÔÙ ÁÎÄ contribution to knowledge and research lie at three levels:  

1) at the theoretical level it rests in the interdisciplinary links regarding the concepts of 

vulnerability, resilience and adaptation; it offers a novel perspective in terms of the literature it 

draws upon and combines (i.e. health sciences, environmental sciences, sociology and 

development);  

2) at the methodological level its interdisciplinarity allows the development and 

implementation of a novel multimethodological approach for assessing human general and 

specified (i.e. extreme heat and extreme cold) vulnerability and resilience; it offers a novel 

approach in terms of the methods used to assess vulnerability and resilience through the 

development of indices, which in the case of resilience has been attempted for the first time using 

the Sense of Coherence scale, and;  

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

of Lisbon, Portugal, where impacts of extreme temperatures on older people are widespread yet 
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there is a lack of research regarding these aspects; it offers novel empirical findings and ability for 

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

findings, and adaptation to both extreme heat and extreme cold. This thesis also explores 

opportunities for the design of health and social strateÇÉÅÓ ÁÒÉÓÉÎÇ ÆÒÏÍ ÏÌÄÅÒ ÐÅÏÐÌÅȭÓ views that 

if implemented could reduce vulnerability, increase their resilience and improve their adaptation 

to extreme temperatures. 

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

 

1.6 Thesis overview  

An overview of the remaining seven chapters that comprise this thesis is provided here. Chapter 

2 provides details on the theoretical component of the thesis by focusing on the conceptualisation 

and meaning of the key concepts relevant to this thesis (i.e. assets, vulnerability, resilience and 

adaptation), explores and critically reviews the human health, climate and sociology literatures 

regarding such concepts. The rationale for the use of an interdisciplinary and multimethodological 

approach to assets, vulnerability, resilience and adaptation to extreme temperatures in then 

justified. The concept of vulnerability is explored through an asset-based approach, were assets 

are introduced as ways to measure vulnerability. The concept of resilience is discussed and the 

Sense of Coherence approach is introduced to assess resilience. Adaptation to extreme heat and 

cold temperatures is investigated through the strategies and behaviours individuals implement in 

response to temperature extremes. In addition, constraints, limits, as well as opportunities for 

ÉÍÐÒÏÖÉÎÇ ÁÄÁÐÔÁÔÉÏÎ ÁÒÅ ÕÎÃÏÖÅÒÅÄ ÂÙ ÅØÐÌÏÒÉÎÇ ÏÌÄÅÒ ÐÅÏÐÌÅȭÓ ÐÅÒÓÐÅÃÔÉÖÅÓȢ &ÒÏÍ ÔÈÅ ÌÉÔÅÒÁÔÕÒÅ 

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).  

Figure 1.1 Chapter structure linking assets, vulnerability, resilience and adaptation in this thesis. 
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Chapter 3 introduces and outlines the development of the research design and methods 

implemented in this study. It presents the rationale for the multimethodological approach used, 

providing details on the practical aspects of the implementation of the research context, location, 

sample, as well as data collection and analysis procedures. The chapter finishes by providing a 

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

Chapter 4 presents the results regarding the first research question. In this chapter, the 

characteristics of older people and their surrounding environments are explored to better 

understand what shapes their vulnerability, both general and specified (extreme heat and cold). 

It does so by investigating overall sample and individual participantsȭ vulnerability. Assets are 

used to assess vulnerability and understand the specificities and links between general and 

specified vulnerability. Vulnerability assessments include the development of a quantitative 

General Vulnerability Index (GVI) and of qualitative Heat- and Cold-Related Vulnerability (HRV 

and CRV, respectively).  

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

heat and cold) resilience by investigating overall sample and individual participantsȭ resilience. It 

ÄÏÅÓ ÓÏ ÔÈÒÏÕÇÈ ÔÈÅ ÕÓÅ ÏÆ ÔÈÅ Ȭ3ÅÎÓÅ ÏÆ #ÏÈÅÒÅÎÃÅȭ ÁÐÐÒÏÁÃÈ ÔÏ ÁÓÓÅÓÓ ÒÅÓÉÌÉÅÎÃÅȢ 4ÈÅ 3ÅÎÓÅ ÏÆ 

Coherence scale is used to quantitatively assess general resilience (GRI) and a qualitative 

approach is used to assess specified (extreme heat and cold) resilience (HRR and CRR, 

respectively). 

Chapter 6 presents the findings related to the third research question through the identification 

of adaptation responses older people use to deal with both extreme heat and extreme cold, 

exploring the dynamics of these adaptations and the factors that constrain and limit their actions. 

A focus is given to the determinants of adaptation and opportunities for enhancing adaptation 

through the eyes of older people. Parallels between adaptations to extreme heat and cold 

temperatures are also presented through overall sample and individual participantsȭ 

perspectives.   

As the penultimate chapter of this thesis, Chapter 7 draws on the data from Chapters 4 to 6 to 

integrate and present a synthesis of the thesis findings on general and specified (extreme heat and 

cold) vulnerability, resilience and adaptation to extreme temperatures through a combined 

outlook looking at the interactions between the three concepts both at the overall sample and 

individual participantsȭ levels. 

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

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

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

 

 

 

2.1 Introduction  

This chapter reviews the research carried out to date on human vulnerability, resilience and 

adaptation to extreme temperatures. Section 2.2 investigates the vulnerability literature 

exploring the relevance of assets and the livelihoods approach for assessing vulnerability. Section 

2.3 then reviews the literature on resilience and examines the sense of coherence approach for 

assessing human resilience. This is followed in Section 2.4 by a review of the concept of adaptation 

and in Section 2.5 by the relationships between vulnerability, resilience and adaptation, with 

regard to the strategies and actions individuals use to respond to extreme temperatures. In 

Section 2.5 a conceptual framework linking vulnerability, resilience and adaptation is developed 

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

Throughout this chapter knowledge gaps are identified as it lays the foundations for developing a 

multiconceptual and multimethodological approach for combining the concepts of vulnerability, 

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

 

2.2 Vulnerability  

This section first examines different uses of the concept of vulnerability (Section 2.2.1), followed 

by a review and critique of existing literature on vulnerability to extreme temperatures amongst 

older people (Section 2.2.2). Tools and measures to assess vulnerability are examined in Section 

2.2.3. Then the concept of assets is documented as a framework that brings together different 

perspectives on, and bridges the gaps found in this review in vulnerability assessment (see Section 

2.2.4). 

 

2.2.1 Definitions and interpretations of vulnerability 

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

then to the word vulnerabilis (to be wounded) (Kelly and Adger, 2000) and later in 1767 to the 
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word vulnerable (Online Etymology Dictionary, 2014). Since then, the concept of vulnerability has 

been widely used across different disciplines: in psychology, economics, engineering, sociology, 

anthropology, disaster management, environment and health/nutrition literatures, among others 

(Alwang et al., 2001; Adger, 2006; Gaillard, 2010). Unsurprisingly, there are many ways in which 

vulnerabili ty is understood and used. This multiplicity of considerations has allowed vulnerability 

to become a highly contested concept where no single definition exists, leading it to mean different 

things when used in a variety of contexts. As a result, different meanings of vulnerability have 

implications for the interpretation of the resulting outputs or outcomes of vulnerability 

assessments (discussed in Section 2.2.3). The purpose of this section is thus to explore the various 

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

In the climate change literature, vulnerability is viewed either as the extent of (potential) damage 

a system faces due to a particular event, or as an inherent state of a system before any given event 

(i.e. Brooks, 2003; Adger, 2006; IPCC, 2014a). Recently, the concept of vulnerability has been 

defined as  

ȬÔÈÅ ÐÒÏÐÅÎÓÉÔÙ ÏÒ ÐÒÅÄÉÓÐÏÓÉÔÉÏÎ ÔÏ ÂÅ ÁÄÖÅÒÓÅÌÙ ÁÆÆÅÃÔÅÄȢ 6ÕÌÎÅÒÁÂÉÌÉÔÙ ÅÎÃÏÍÐÁÓÓÅÓ Á 
variety of concepts including sensitivity or susceptibility to harm and lack of capacity to 
cope anÄ ÁÄÁÐÔȭ (IPCC, 2014a: 28).  

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

ȬÔÈÅ ÃÏÎÄÉÔÉÏÎÓ ÄÅÔÅÒÍÉÎÅÄ ÂÙ ÐÈÙÓÉÃÁÌȟ ÓÏÃÉÁÌȟ ÅÃÏÎÏÍÉÃȟ ÁÎÄ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÆÁÃÔÏÒÓ ÏÒ 
processes, which increase the susceptibilitÙ ÏÆ Á ÃÏÍÍÕÎÉÔÙ ÔÏ ÔÈÅ ÉÍÐÁÃÔ ÏÆ ÈÁÚÁÒÄÓȢȭ 
(UNISDR, 2004: 16).  

In their review paper, Alwang and colleagues (2001) explore the different conceptualisations of 

vulnerability in a number of disciplines. According to these authors, in the economics literature 

vulnerability is conceptualised as the outcome of a process of responses, measured as the 

variability in outcomes helped by insights from poverty dynamics, asset-based approaches, 

sustainable livelihoods and food security literatures (Alwang et al., 2001). On the other hand, 

Alwang et al. (2001) assert that the sociology/anthropology literature on vulnerability argues that 

factors such as capabilities are involved in poverty and thus they are mostly interested in 

identifying the poor, understanding the causes of social vulnerability and identifying vulnerable 

groups (Alwang et al., 2001). Table 2.1 presents selected definitions of vulnerability according to 

disciplinary fields. A critical insight in this matter is given by Chambers (2006). He argues that the 

use of the concept of vulnerability is in many cases equivocal; the term is used as a substitute for 

ÏÔÈÅÒ ÃÏÎÃÅÐÔÓ ÓÕÃÈ ÁÓ ÐÏÖÅÒÔÙȟ ÂÕÔ ÁÓÓÅÒÔÓ ÔÈÁÔ ÖÕÌÎÅÒÁÂÉÌÉÔÙ ȬÉÓ ÎÏÔ ÔÈÅ ÓÁÍÅ ÁÓ ÐÏÖÅÒÔÙȭ ÁÎÄ 

additionally makes links between vulnerability and assets (Chambers, 2006: 33). Asset 

approaches are those that consider assets as resources or capital that individuals have available 
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to them in responding to daily life circumstances (see Section 2.2.4.1 for further details) In the 

health literature, the concept of vulnerability has been mostly used in epidemiology as an outcome 

of climate change and extreme temperatures, measured through mortality and morbidity rates 

(e.g. Hajat et al., 2007). The WHO has taken a very similar ÁÐÐÒÏÁÃÈ ÔÏ ÔÈÅ )0##ȭÓ ÁÎÄ ÄÅÆÉÎÅÄ 

vulnerability as  

ȬÔÈÅ ÓÕÓÃÅÐÔÉÂÉÌÉÔÙ ÏÆ Á ÐÏÐÕÌÁÔÉÏÎ ÏÒ ÒÅÇÉÏÎ ÔÏ ÈÁÒÍȭ ɉ7(/ȟ ςπρρȡ ςɊ ÁÎÄ ÁÓ ȬÔÈÅ ÄÅÇÒÅÅ ÔÏ 
which individuals and systems are susceptible to or unable to cope with the adverse effects 
of climate change.ȭ ɉ7(/ȟ ςππσȡ ςψɊȢ  

Additionally, according to the WHO vulnerability  

ȬÒÅÓÕÌÔÓ ÆÒÏÍ ÅØÃÌÕÓÉÏÎÁÒÙ ÐÒÏÃÅÓÓÅÓ ÒÅÌÁÔÅÄ ÔÏ ÉÎÅÑÕÉÔÉÅÓ ÉÎ ÐÏ×ÅÒȟ ÍÏÎÅÙ ÁÎÄ ÒÅÓÏÕÒÃÅÓȟ 
ÁÎÄ ÔÈÅ ÏÐÐÏÒÔÕÎÉÔÉÅÓ ÏÆ ÌÉÆÅȭ (WHO, 2012a: 11).  

 

Table 2.1 Selected definitions of vulnerability and disciplines 

Selected definitions Disciplines 

Ȭ4ÈÅ ÐÒÏÐÅÎÓÉÔÙ ÏÒ ÐÒÅÄÉÓÐÏÓÉÔÉÏÎ ÔÏ ÂÅ ÁÄÖÅÒÓÅÌÙ ÁÆÆÅÃÔÅÄȢ 6ÕÌÎÅÒÁÂÉÌÉÔÙ 
encompasses a variety of concepts including sensitivity or susceptibility 
ÔÏ ÈÁÒÍ ÁÎÄ ÌÁÃË ÏÆ ÃÁÐÁÃÉÔÙ ÔÏ ÃÏÐÅ ÁÎÄ ÁÄÁÐÔȭ (IPCC, 2014a: 28) 

Interdisciplinary  

Ȭ6ÕÌÎÅÒÁÂÉÌÉÔÙ ÉÓ ÔÈÅ ÓÔÁÔÅ ÏÆ ÓÕÓÃÅÐÔÉÂÉÌÉÔÙ ÔÏ ÈÁÒÍ ÆÒÏÍ ÅØÐÏÓÕÒÅ ÔÏ 
stresses associated with environmental and social change and from the 
ÁÂÓÅÎÃÅ ÏÆ ÃÁÐÁÃÉÔÙ ÔÏ ÁÄÁÐÔȢȭ ɉ!ÄÇÅÒȟ ςππφȡ ςφψɊ 

Environmental 
science 

Ȭ4ÈÅ ÃÏÎÄÉÔÉÏÎÓ ÄÅÔÅÒÍÉÎÅÄ ÂÙ ÐÈÙÓÉÃÁÌȟ ÓÏÃÉÁÌȟ ÅÃÏÎÏÍÉÃȟ ÁÎÄ 
environmental factors or processes, which increase the susceptibility of a 
community to the ÉÍÐÁÃÔ ÏÆ ÈÁÚÁÒÄÓȢȭ ɉ5.)3$2ȟ ςππτȡ ρφɊ 

Disaster science 

Ȭ3ÏÃÉÁÌ ÖÕÌÎÅÒÁÂÉÌÉÔÙ ÉÓ Á ÍÅÁÓÕÒÅ ÏÆ ÂÏÔÈ the sensitivity of a population to 
natural hazards and its ability to respond to and recover from the 
impacts of hazards. It is a multidimensional construct, one not easily 
ÃÁÐÔÕÒÅÄ ×ÉÔÈ Á ÓÉÎÇÌÅ ÖÁÒÉÁÂÌÅȢȭ ɉ#ÕÔÔÅÒ ÁÎÄ &ÉÎÃÈȟ ςππψȡ ςσπρɊ 

Disaster science 

Ȭ3ÏÃÉÁÌ ÖÕÌÎÅÒÁÂÉÌÉÔÙ ɍȣɎ ÉÓ ÓÈÁÐÅÄ ÂÙ ÉÎÄÉÖÉÄÕÁÌ ÐÅÏÐÌÅȭÓ ÒÅÓÏÕÒÃÅÓ ÁÎÄ 
ÂÅÈÁÖÉÏÕÒ ÁÓ ×ÅÌÌ ÁÓ ÂÙ ÂÒÏÁÄÅÒ ÓÏÃÉÅÔÁÌ ÐÒÏÃÅÓÓÅÓ ɍȣɎȭ ɉ&Å×ȟ ςππχȡ ςψτɊ  

Sociology 

Ȭ6ÕÌÎÅÒÁÂÉÌÉÔÙȡ ÔÈÅ ÓÕÓÃÅÐÔÉÂÉÌÉÔÙ ÏÆ Á ÓÙÓÔÅÍ ÔÏ ÄÉÓÔÕÒÂÁÎÃÅÓ ÂÙ ÅØÐÏÓÕÒÅ 
to perturbations, sensiÔÉÖÉÔÙ ÔÏ ÐÅÒÔÕÒÂÁÔÉÏÎÓȟ ÁÎÄ ÔÈÅ ÃÁÐÁÃÉÔÙ ÔÏ ÁÄÁÐÔȢȭ 
(Nelson et al., 2007: 396) 

Environmental 
science 

Ȭ3ÏÃÉÁÌ ÖÕÌÎÅÒÁÂÉÌÉÔÙ ÅÎÃÏÍÐÁÓÓÅÓ ÁÌÌ those properties of a system 
independent of the hazard(s) to which it is exposed, that mediate the 
ÏÕÔÃÏÍÅ ÏÆ Á ÈÁÚÁÒÄ ÅÖÅÎÔȢȭ ɉ"ÒÏÏËÓȟ ςππσȡ υɊ 

Climate science 

Ȭ6ÕÌÎÅÒÁÂÉÌÉÔÙ ÉÓ Á ÂÒÏÁÄ ÃÏÎÃÅÐÔȟ ÅÎÃÏÍÐÁÓÓÉÎÇ ÎÏÔ ÏÎÌÙ ÉÎÃÏÍÅ 
vulnerability but also such risks as those related to health, those 
resulting from violence, and those resulting from social exclusion - all of 
×ÈÉÃÈ ÃÁÎ ÈÁÖÅ ÄÒÁÍÁÔÉÃ ÅÆÆÅÃÔÓ ÏÎ ÈÏÕÓÅÈÏÌÄÓȢȭ ɉ#ÏÕÄÏÕÅÌ ÁÎÄ 
Hentschel, 2000: 34, in Alwang et al., 2001) 

Economics 

Ȭ4ÈÅ ÓÕÓÃÅÐÔÉÂÉÌÉÔÙ ÏÆ Á ÐÏÐÕÌÁÔÉÏÎ ÏÒ ÒÅÇÉÏÎ ÔÏ ÈÁÒÍȭ ɉ7(/ȟ ςπρρȡ ςɊ Health sciences 

Ȭ2ÅÓÕÌÔÓ ÆÒÏÍ ÅØÃÌÕÓÉÏÎÁÒÙ ÐÒÏÃÅÓÓÅÓ ÒÅÌÁÔÅÄ ÔÏ ÉÎÅÑÕÉÔÉÅÓ ÉÎ ÐÏ×ÅÒȟ 
ÍÏÎÅÙ ÁÎÄ ÒÅÓÏÕÒÃÅÓȟ ÁÎÄ ÔÈÅ ÏÐÐÏÒÔÕÎÉÔÉÅÓ ÏÆ ÌÉÆÅȭ (WHO, 2012a: 11). 

Health sciences 
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Table 2.1 presented selected definitions 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 structures 

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, differences resulting from disciplinary focus were also 

found. 

These different and often competing conceptualisations of vulnerability have begged the question: 

×ÈÙ ÈÁÓ ÔÈÉÓ ÈÁÐÐÅÎÅÄȩ &ÏÒ ÉÎÓÔÁÎÃÅȟ /ȭ"ÒÉÅÎ ÁÎÄ ÃÏÌÌÅÁÇÕÅÓ ɉςππτɊ ÓÕÇÇÅÓÔ ÔÈÉÓ ÓÔÅÍÓ ÆÒÏÍ 

conceptualising vulnerability as a starting point (e.g. an inherent characteristic impacted by 

climate change) or an end point (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 impacts, 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 of vulnerability refer to a general, rather than to a 

specified, event or situation, but Books (2003) emphasises that  

ȬÉÔ ÉÓ ÅÓÓÅÎÔÉÁÌ ÔÏ ÓÔÒÅÓÓ ÔÈÁÔ ×Å ÃÁÎ ÏÎÌÙ ÔÁÌË ÍÅÁÎÉÎÇÆÕÌÌÙ ÁÂÏÕÔ ÔÈÅ ÖÕÌÎÅÒÁÂÉÌÉÔÙ of a 
specified system to a specified hazard or range of ÈÁÚÁÒÄÓȢȭ (Brooks, 2003: 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 access to 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 place-dependent 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 numerous 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 (Cutter et al., 2003; Cutter et al., 2008). As a 

result, some authors have even called for improvement and agreement on both definitions and 

assessments (e.g. !Ì×ÁÎÇ ÅÔ ÁÌȢȟ ςππρȠ /ȭ"ÒÉÅÎ ÅÔ ÁÌȢȟ ςππτ) with clear statement of the 

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

ȬÏÆ ÔÒÅÁÔÉÎÇ ÔÈÅ ÓÙÍÐÔÏÍÓ ÏÆ ÖÕÌÎÅÒÁÂÉÌÉÔÙ ÉÎÓÔÅÁÄ ÏÆ ÉÔÓ ÃÁÕÓÅÓȭ ɉ/ȭ"ÒÉÅÎ ÅÔ ÁÌȢȟ ςππτȡ ρσɊȢ  

 

2.2.2 Human vulnerability to extreme temperatures  

As mentioned in Chapter 1, older people (i.e. aged 65 years or more) are considered to be 

particularly vulnerable to temperature extremes (Semenza et al., 1996; Naughton et al., 2002; 

Haines et al., 2006; Kovats and Kristie, 2006; Vandentorren et al., 2006; Bouchama et al., 2007; 

Hajat et al., 2007; Astrom et al., 2011; Mazick et al., 2012). In addition, it is crucial to note that both 

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 has 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 been 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 older 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 human health 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 

heatwave is one of the first to go 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, education, 

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 vulnerability 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 knowledge on the factors contributing to heat and cold vulnerability and 

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 2003 heatwave focusing on both individual (e.g. behaviours, 

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

impacts. For example, in the case of older adults living 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 higher heat-related 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 houses ×ÅÒÅ ÃÏÎÓÉÄÅÒÅÄ ÁÓ ȬÕÎÓÕÉÔÅÄ ÔÏ ÔÈÅ ÃÌÉÍÁÔÅȭ  ɉ3ÃÈÍÉdt 

et al., 2014: 185) with older people being those living in houses with lower quality levels 

(Villaverde Cabral et al., 2011).     

-ÏÒÅÏÖÅÒȟ +ÌÉÎÅÎÂÅÒÇȭÓ ɉςππςɊ ×ÏÒË ÅÍÐÈÁÓÉÚÅÄ ÔÈÅ ÒÏÌÅ ÏÆ ÓÏÃÉÁÌ ÉÓÏÌÁÔÉÏÎ ÉÎ ÈÅÁÔ-related 

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 self-perception of vulnerability 

to heat. Additionally, older people did not perceive extreme heat as a risk to their health (Wolf 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 reduce exposure to heat 

if older people felt able to afford using it (e.g. 3ÈÅÒÉÄÁÎȟ ςππχɊȢ 0ÏÕÍÁÄÅÒÅ ÁÎÄ ÃÏÌÌÅÁÇÕÅÓȭ ɉςππυɊ 

research also found that the combination of both natural and social factors had implications 

regarding heat-risks and impacts on mortality and morbidity. Furthermore, the combination of 

both socioeconomic factors (i.e. poverty, social isolation) and physiological factors (i.e. age and 

poor health) were found to be linked with rise in mortality due to heat in the aftermath of the 

2003 heatwave in France (Poumadere et al., 2005). Such 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 heat and sources referring to these 

Factors  Sources referring to these 

Age  

(i.e. 65 +) 

Benzie, 2014; Wilhelmi and Hayden, 2010; /ȭ.ÅÉÌÌ ÅÔ ÁÌȢȟ 2009; 
Balbus and Malina, 2009; Fouillet et al., 2008; Sheridan, 2007; 
Cutter et al., 2003; Basu and Samet, 2002; Keatinge et al., 2000  

Sex: Female Fouillet et al., 2008; Hajat et al., 2007; Michelozzi et al., 2004 

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

Benzie et al., 2011; Wilhelmi and Hayden, 2010; /ȭ.ÅÉÌÌ ÅÔ ÁÌȢȟ 
2009; Bouchama et al., 2007; McGregor et al., 2007; 
Vandentorren et al., 2006; Schwartz, 2005; Cutter et al., 2003; 
Basu and Samet, 2002  

Lack of mobility and being 
confined to bed 

Bouchama et al., 2007; Vandentorren et al., 2006; Klinenberg, 
2002; Semenza et al., 1996 

Low level of education 
Benzie et al., 2011; Wilhelmi and Hayden, 2010; Huisman et 
al., 2005; Cutter et al., 2003; Curriero et al., 2002 

Low income 
Wilhelmi and Hayden, 2010; Balbus and Malina, 2009; 
Confalonieri et al., 2007; Cutter et al., 2003; Curriero et al., 
2002; Klinenberg, 2002 

Poor housing (e.g. lack of 
insulation)  

Benzie et al., 2011; Confalonieri et al., 2007; Vandentorren et 
al., 2006; Semenza et al., 1996; Kalkstein, 1993 

Living on the top floor of a 
building 

Vandentorren et al., 2006; Semenza et al., 1996 

Tenant  Benzie et al., 2011; Huisman et al., 2005 

No air conditioning  Vandentorren et al., 2006; Semenza et al., 1996 

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

Social capital and networks Benzie et al., 2011 

Social isolation  Klinenberg, 2002; Semenza et al., 1996 

Not leaving home daily Bouchama et al., 2007; Semenza et al., 1996 

No access to transport   Semenza et al., 1996 

Urban location and 
characteristics 

Benzie et al., 2011; /ȭ.ÅÉÌÌ ÅÔ ÁÌȢȟ 2009; Hajat et al., 2007 

Lack of green spaces Benzie et al., 2011; Vandentorren et al.,2006 

 

In the case of extreme cold, a 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. fuel poverty) (DoH, 2010; Mercer, 2003; Healy, 2003). 

A report by the Marmot Review Team has estimated that in the UK between 1986-1996, EWDs in 

the coldest homes were approximately three times higher than in the warmest homes (Geddes et 

al., 2011). As a result, cold homes are one of the foci when trying 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,  

ȬÔÈÅÒÅ ÉÓ Á ÒÅÌÁÔÉÏÎÓÈÉÐ ÂÅÔ×ÅÅÎ %7$Óȟ ÌÏ× ÔÈÅÒÍÁÌ ÅÆÆÉÃÉÅÎÃÙ ÏÆ ÈÏÕÓÉÎÇ ÁÎÄ ÌÏ× ÉÎÄÏÏÒ 
ÔÅÍÐÅÒÁÔÕÒÅȭ ɉ'ÅÄÄÅÓ ÅÔ ÁÌȢȟ ςπρρȡ ωɊȢ  

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 as factors 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 keep the 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, the economic crisis and the austerity measures imposed to the 

population in Portugal have meant greater restrictions in the use of electricity 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 extreme temperatures 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 manage in their daily lives (Moser, 1998; Bebbington, 1999; Alwang 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 cold is 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 

Age  

(i.e. 65+) 

Geddes et al., 2011; Conlon et al., 2011; Monacelli et al., 2010; 
Analitis et al., 2008; Hajat et al., 2007; Rudge and Gilchrist, 
2005; Hassi et al., 2005; Curriero et al., 2002; Danet et al., 1999; 
Eurowinter, 1997   

Sex: Female 
Davie et al., 2007; Schwartz, 2005; Rudge and Gilchrist, 2005; 

Wilkinson et al., 2001; Eurowinter, 1997 

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

Ebi and Mills, 2013; Geddes et al., 2011; Analitis et al., 2008; 
Davie et al., 2007; Hajat et al., 2007; Schwartz, 2005; Hassi et al., 
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 (ÁÌÅÓ ÅÔ ÁÌȢȟ ςπρςȠ /ȭ3ÕÌÌÉÖÁÎ ÅÔ ÁÌȢȟ ςπρρȠ (ÅÁÌÙȟ ςππσȠ Curriero 
et al., 2002; Wilkinson et al., 2001 

Fuel poverty  El Ansari and El-Silimy, 2008 Rudge and Gilchrist, 2005; Healy, 
2003 

Poor housing (e.g. lack of 
insulation)  

Geddes et al., 2011; Hajat et al., 2007; El Ansari and El-Silimy, 
2008; Rudge and Gilchrist, 2005; Healy, 2003; Aylin et al., 2001 

Tenant (i.e. living in rented 
accommodation) 

Hales et al., 2012 

Urban location and 
characteristics 

Gerber et al., 2006; Barnett et al., 2005; Curriero et al., 2002; 
Eurowinter, 1997 

 ȬÔÈÅ ÉÎÁÂÉÌÉÔÙ ÔÏ ÁÆÆÏÒÄ ÅÎÅÒÇÙ ÆÏÒ ÁÄÅÑÕÁÔÅ ÈÅÁÔÉÎÇȭ (Rudge and Gilchrist, 2005) 

 

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 (e.g. Wolf et al., 2009; 

Tod et al., 2013). In addition, each factor presented in Table 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 (e.g. extreme temperatures) by 

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

ÌÁÃË ÏÆ ÓÏÃÉÁÌ ÁÓÓÅÔÓ ÈÁÖÅ ÉÍÐÁÃÔÓ ÏÎ ÏÌÄÅÒ ÐÅÏÐÌÅȭÓ ÁÃÃÅÓÓ ÔÏ ÁÎÄ ÁÖÁÉÌÁÂÉÌÉÔÙ ÏÆ ÆÉÎÁÎÃÉÁÌ ÁÎÄ 

physical assets. In relation to climate change, the IPCC (2014b) asserts that population growth 

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

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

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

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

and Disasters to Advance Climate Change Adaptation (SREX Report), environmental (e.g. physical 

dimensions, geography, location, place, urban/rural), social (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 (Weber 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 associated with 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 understanding of 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 contributing 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 enabled the 

development of various methods to measure vulnerability (Alwang 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 of vulnerability assessments: end point (i.e. where 

vulnerability is assessed as an outcome); focal 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 (1993) ÁÎÄ ÔÈÅ Ȭ(ÁÚÁÒÄÏÕÓÎÅÓÓ ÏÆ Á 0ÌÁÃÅȭ 

approach by Hewitt and Burton (1971). Additionally, several authors have identified Amartya 

3ÅÎȭÓ ÅÎÔÉÔÌÅÍÅÎÔ ÁÐÐÒÏÁÃÈ ÁÓ ÕÓÅÆÕÌ ÆÏÒ ÖÕÌÎÅÒÁÂÉÌÉÔÙ ÁÓÓÅÓÓÍÅÎÔÓ ɉRibot, 1996; Kelly and Adger, 

2000). In his approach, Sen (1981) 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 concepts of 

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 development of quantitative 

measures of vulnerability in different literatures. Indeed, both the economics and sociological 

literatures have used the sustainable livelihoods and asset-based approaches to achieve this 

measurement (Alwang et al., 2001). Interdisciplinary approaches have also been developed, such 

as the Social Vulnerability Index by Susan Cutter (e.g. 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 then has been for vulnerability assessments to measure the availability of 

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

Vulnerability assessments are thus varied: some are mainly actor-centred (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 issues of specified events to 

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 

ÔÈÒÅÅ ÃÁÔÅÇÏÒÉÅÓ ÏÆ ÈÁÚÁÒÄÓȡ ȬÄÉÓÃÒÅÔÅ ÒÅÃÕÒÒÅÎÔȭ ɉÅȢÇȢ ÅØÔÒÅÍÅ ÔÅÍÐÅÒÁÔÕÒÅÓɊȠ ȬÃÏÎÔÉÎÕÏÕÓȭ ɉÅȢÇȢ 

ÉÎÃÒÅÁÓÅÓ ÉÎ ÍÅÁÎ ÔÅÍÐÅÒÁÔÕÒÅÓɊȟ ÁÎÄȠ ȬÄÉÓÃÒÅÔÅ ÓÉÎÇÕÌÁÒȭ ɉÅȢÇȢ ÓÈÉÆÔ ÉÎ ÃÌÉÍÁÔÉÃ ÒÅÇÉÍÅÓɊ ɉ"ÒÏÏËÓȟ 

2003:9). Furthermore, Brooks (2003) has also considered an additional way of taking into account 

timescale in vulnerability assessments which include distinguishing current from future 

vulnerability (Brooks, 2003).  Current vulnerability represents a snapshot of the baseline degree 

of susceptibility a human system (e.g. individual) exhibits, which can therefore influence 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 with high levels of uncertainties (Benzie, 2014). 

The assessments of future vulnerability mainly use quantitative approaches focusing on climate 

scenario projections and relying on secondary data (Hahn et al., 2009; Zaidi and Pelling, 2013) in 

a top-down approach (Dessai and Hulme, 2004; Benzie, 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 
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individuals or communities have access to (Hahn et al., 2009; Shah et al., 2013). According 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 framework. Most composite 

indices use secondary data at the national and regional levels (e.g. 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 sources 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 assess 

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 Walker, 2008) (see Section 2.4). 

These are considered to be bottom-up approaches (Dessai and Hulme, 2004; Benzie, 2014), 

aiming to understand the root causes of current vulnerability and the impacts caused by climate 

events. Despite this, they 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 resources (Dessai and 

Hulme, 2004; Benzie, 2014).  

Moreover, Dominelli (2013) asserts that assessing the vulnerability 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 weather 

to date have been mainly qualitative, there also needs to be an increase interest in developing 

quantitative indices. These indices with a focus on primary data collection would allow a better 

understanding of the causes of vulnerability at the individual 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, assessed through the use of 

primary data and both quantitative (i.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 Using assets to assess human vulnerability  

This section explores the concept of assets and its use in a range of disciplines for understanding 

how they relate to vulnerability, bringing together different insights using assets to assess 

vulnerability.  

 

2.2.4.1 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 associated with 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  

ȬÓÔÏÃks of capital that can be utilised directly, or indirectly, to generate the means of survival 
of the household or to sustain its material well-being at differing levels above survival.ȭ ɉ%ÌÌÉÓ 
2000: 31).  

In addition, Ellis (2000) asserts that assets are essential 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 or capitals  

ȬÁÒÅ ÎÏÔ ÓÉÍÐÌÙ ÒÅÓÏÕÒÃÅÓ ÔÈÁÔ ÐÅÏÐÌÅ ÕÓÅ ÉÎ ÂÕÉÌÄÉÎÇ ÌÉÖÅÌÉÈÏÏÄÓȡ ÔÈÅÙ ÁÒÅ ÁÓÓÅÔÓ ÔÈÁÔ ÇÉÖÅ 
ÔÈÅÍ ÔÈÅ ÃÁÐÁÂÉÌÉÔÙ ÔÏ ÂÅ ÁÎÄ ÔÏ ÁÃÔȢȭ ɉ"ÅÂÂÉÎÇÔÏÎȟ ρωωωȡ ςπςςɊȢ   

Others like the Ford Foundation (2002) define assets as  

ȬÁ ÂÒÏÁÄ ÁÒÒÁÙ ÏÆ ÒÅÓÏÕÒÃÅÓ ÔÈÁÔ ÅÎÁÂÌÅ ÐÅÏÐÌÅ ÁÎÄ ÃÏÍÍÕÎÉÔÉÅÓ ÔÏ ÅØÅÒÔ ÃÏÎÔÒÏÌ ÏÖÅÒ ÔÈÅÉÒ 
ÌÉÖÅÓ ÁÎÄ ÔÏ ÐÁÒÔÉÃÉÐÁÔÅ ÉÎ ÔÈÅÉÒ ÓÏÃÉÅÔÉÅÓ ÉÎ ÍÅÁÎÉÎÇÆÕÌ ÁÎÄ ÅÆÆÅÃÔÉÖÅ ×ÁÙÓȭ ɉ&ÏÒÄ 
Foundation, 2002: 4).   

These different interpretations of the concept of assets have thus operationalised assets in various 

ways (Ellis, 2000). For example, Bebbington (1999) operationalises assets as human, produced, 

social, natural, and cultural. Additionally, a Ȭfive-capitalsȭ model has been developed that 

differentiates financial, human, social, natural and manufactured or physical capitals (Rakodi and 

Lloyd-Jones, 2002; Porritt, 2005; Manzi et al., 2010) which can be applied in an array of 

perspectives, such as social and economic (Manzi et al., 2010). On the other hand, one of the oldest 

and most used categorisations 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 a common 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 few but 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 to social capital is grounded on the 

access to decision-making 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 tool that focuses on individuals, their resources and capacities. 

According to the livelihoods approach, researchersȭ focus 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 other disciplines (e.g. Rakodi, 1999; 

Rakodi and Lloyd-Jones, 2002; Porritt, 2005; Manzi, 2010) 

Despite not being as widely considered or used, assets are defined in the health literature as  

Ȭany 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 
ÂÕÆÆÅÒ ÁÇÁÉÎÓÔ ÌÉÆÅȭÓ ÓÔÒÅÓÓÅÓȭ ɉ-ÏÒÇÁÎ ÁÎÄ :ÉÇÌÉÏȟ ςππχȡ ρψɊȢ  

Moreover, Harrison and colleagues (2004) assert that assets can be divided into physical, 

financial, human, social and environmental (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 examples of types of assets in 

different  literatures with relevant sources. In this thesis, assets are defined as human, financial, 

physical, social, place-based factors, or characteristics directly or indirectly available to 

individuals in anticipating or responding to threats. This definition was developed for this 

research taking into account these various definitions and the context of this research.  
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Table 2.4 Summary of categories of assets, types of assets, relevant sources and disciplines   

Assets Examples Relevant sources Disciplines  

Human 

Education level, skills, 
knowledge, good health, 
ability to labour, living 
arrangements, occupation, 
nutrition status, marital 
status 

IPCC, 2012; IPPR North, 2011; 
May et al., 2009; Moser and 
Dani, 2008; Dahlgren and 
Whitehead, 2007; Wisner, 2006; 
OECD, 2006; Barton and Grant, 
2006; Vatsa, 2004; Ellis, 2000; 
DFID, 1999; Rakodi, 1999; 
Scoones, 1998; Carney, 1998 

Sociology; Health; 
Environmental 

science; Economics 

Financial 
Income, savings, access to 
credit, pensions, informal 
economy, expenses 

Ford and Berrang-Ford, 2011; 
IPPR, North, 2011; Moss et al., 
2010; May et al., 2009; Moser 
and Dani, 2008; Dahlgren and 
Whitehead, 2007; OECD, 2006; 
Barton and Grant, 2006; Vatsa, 
2004; Ellis, 2000; DFID, 1999; 
Rakodi, 1999; Scoones, 1998; 
Carney, 1998  

Sociology; Health; 
Enviromental 

science; Economics; 
Public Policy 

Physical 

Buildings, type of housing, 
housing tenure, roads, tools, 
appliances, machines, 
terraces, irrigation canals, 
power lines, affordable 
energy, water supply, 
sanitation, 
telecommunication facilities, 
transport  

IPPR, North, 2011; May et al., 
2009; Moser and Dani, 2008; 
Cutter and Finch, 2008; 
Dahlgren and Whitehead, 2007; 
Barton and Grant, 2006; Vatsa, 
2004; Ellis, 2000; DFID, 1999; 
Rakodi, 1999;  Scoones, 1998; 
Carney, 1998  

Sociology; Health; 
Enviromental 
science; Public 

Policy 

Natural, 
Public or 
Place-
based 

Land, atmosphere, water, 
trees, wild vegetable, wild 
animals, fisheries stocks, 
biodiversity, metals, oil and 
other environmental 
resources, access to public 
amenities and services 

IPCC, 2012; IPPR North, 2011; 
Riva et al. 2010; May et al., 2009; 
Moser and Dani, 2008; Dahlgren 
and Whitehead, 2007; OECD, 
2006; Barton and Grant, 2006; 
Vatsa, 2004; Ellis, 2000; Rakodi, 
1999; DFID, 1999; Scoones, 
1998; Carney, 1998  

Sociology; Health; 
Enviromental 

science; Economics; 
Public Policy 

Social 

Networks, connectedness, 
membership of groups and 
associations, relationships of 
trust, support, reciprocity 
and exchanges 

IPPR North, 2011; May et al., 
2009; Moser and Dani, 2008; 
Dahlgren and Whitehead, 2007; 
OECD, 2006; Barton and Grant, 
2006; Vatsa, 2004; Ellis, 2000; 
DFID, 1999; Rakodi, 1999; 
Scoones, 1998; Carney, 1998 

Sociology; Health; 
Enviromental 

science; Economics; 
Public Policy 

 

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

gathered from the literature. The five types 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 place-based 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 model allow linkages between both the 

health and sociology literatures and play an important role in the process of operationalising 

human vulnerability. Access to assets can thus be seen as the root causes of vulnerability (Moser, 

2011). Moreover, Moser (2011) argues that vulnerability is associated to lack of assets in the sense 

that the bigger and the 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 relationships with resilience (Romero-

Lankao et al., 2012) and adaptation (Brooks, 2003; Romero-Lankao 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 understand the 

root causes of vulnerability by looking at the different types of assets individuals have access to, 

which is developed by using the concepts of human, physical, financial, social and place-based 

assets.  

 

2.2.4.2 The relationship between assets and vulnerability to climate change 

!ÍÁÒÔÙÁ 3ÅÎȭÓ ÓÅÍÉÎÁÌ ×ÏÒË ɉρωωωɊ ÏÎ ÔÈÅ ÆÒÅÅÄÏÍÓ ɉÅȢÇȢ ÁÓÓÅÔÓɊ ÉÎÄÉÖÉÄÕÁÌÓȭ ÃÏÍÍÁÎÄ ÁÌÌÏ×ÉÎÇ 

them to live a meaningful life has also called for the ȬÅØÐÁÎÓÉÏn of the ÃÁÐÁÂÉÌÉÔÉÅÓȭ ÏÆ ÐÅÒÓÏÎÓ ÔÏ 

lead the kind of life they value ÁÎÄ ÈÁÖÅ ÒÅÁÓÏÎ ÔÏ ÖÁÌÕÅȭ (Sen, 1999: 18). According to Sen (1999)  

Ȭcapability is thus a kind of freedom: the substantive freedom to achieve alternative 
ÆÕÎÃÔÉÏÎÉÎÇ ÃÏÍÂÉÎÁÔÉÏÎÓ ɉÏÒȟ ÌÅÓÓ ÆÏÒÍÁÌÌÙ ÐÕÔȟ ÔÈÅ ÆÒÅÅÄÏÍ ÔÏ ÁÃÈÉÅÖÅ ÖÁÒÉÏÕÓ ÌÉÆÅÓÔÙÌÅÓɊȢȭ 
(Sen, 1999: 75). 

 !Ó Á ÒÅÓÕÌÔȟ ÔÈÅÙ ÁÒÅ ÉÎÆÌÕÅÎÃÅÄ ÂÙ ÁÔ ÌÅÁÓÔ ÆÉÖÅ ÄÉÆÆÅÒÅÎÔ ÅÌÅÍÅÎÔÓȟ ȬÐÅÒÓÏÎÁÌ ÈÅÔÅÒÏÇÅÎÅÉÔÉÅÓȭ ÉÎ 

physical aspects such as age, sexȟ ÉÌÌÎÅÓÓȠ ȬÅÎÖÉÒÏÎÍÅÎÔÁÌ ÄÉÖÅÒÓÉÔÉÅÓȭ ÏÎ ÃÌÉÍÁÔÅ ÓÕÃÈ ÁÓ 

ÔÅÍÐÅÒÁÔÕÒÅ ÁÎÄ ÒÁÉÎÆÁÌÌȠ ȬÖÁÒÉÁÔÉÏÎÓ ÉÎ ÓÏÃÉÁÌ ÃÌÉÍÁÔÅȭ ÓÕÃÈ ÁÓ ÅÄÕÃÁÔÉÏÎ ÐÒÏÖÉÓÉÏÎȟ ÐÕÂÌÉÃ 

ÁÍÅÎÉÔÉÅÓ ÁÎÄ ÓÏÃÉÁÌ ÃÁÐÉÔÁÌȠ ȬÄÉÆÆÅÒÅÎÃÅÓ ÉÎ ÒÅÌÁÔÉÏÎÁÌ ÐÅÒÓÐÅÃÔÉÖÅÓȭ ÁÃÃÏÒÄÉÎÇ ÔÏ ÃÏÍÍÕÎÉÔÙ 

ÓÐÅÃÉÆÉÅÓȠ ÁÎÄ ÉÎÃÏÍÅ ȬÄÉÓÔÒÉÂÕÔÉÏÎÓ ×ÉÔÈÉÎ ÔÈÅ ÆÁÍÉÌÙȭ ɉ3ÅÎȟ ρωωωȡ χπ-71). Each of these elements 

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 capability relates 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 the 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 

ÒÅÓÅÁÒÃÈ ÔÈÕÓ ÒÅÌÁÔÅÓ ÔÏ 3ÅÎȭÓ ÁÐÐÒÏÁÃÈ ÁÓ ÁÓÓÅÔÓ ÄÅÔÅÒÍÉÎÅ ÃÁÐÁÂÉÌÉÔÙȟ ×ÈÉÃÈ ÉÎ ÔÕÒÎ ÒÅÌÁÔÅÓ ÔÏ 

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,  

ȬÆÉÒÓÔȟ ÔÈÅÒÅ ÉÓ Á ÎÅÅÄ ÔÏ ÕÎÄÅÒÓÔÁÎÄ ÔÈÅ ÖÕÌÎÅÒÁÂÉÌÉÔÙ context in which assets exist (the 
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 processes (policies, laws, rules of the game and incentives) which 
ÄÅÆÉÎÅ ÐÅÏÐÌÅȭÓ ÌÉÖÅÌÉÈÏÏÄ ÏÐÔÉÏÎÓȢȭ (Carney, 1998: 8).  

Access to assets is a critical issue to achieve better outcomes in life, according to Ellis (2000). In 

assisting the argument for using an asset approach, Moser (2009) asserts that the empowerment 

and agency of individuals to achieve better lives is only accomplished through access, availability 

and accumulation of assets (e.g. financial, place-based) 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) which has since been widely used by agencies and NGOs in 

developing countries (DFID, 1999; Allison, 2004). It has been used for assessing poverty levels 

and designing interventions for poverty reduction (Allison, 2004; Moser and Dani, 2008) focusing 

on the assets individuals 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 world having only been applied to the context of 

poverty (e.g. #ÁÎÁÄÉÁÎ 7ÏÍÅÎȭÓ &ÏÕÎÄÁÔÉÏÎȟ ςππρȠ /ØÆÁÍȟ ςππωȠ )002 .ÏÒÔÈȟ ςπρρȠ /ØÆÁÍȟ ςπρσɊȢ 

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 place-based assets (IPPR North, 2011), public assets (Oxfam, 2009; Oxfam, 2013), and 

ÐÅÒÓÏÎÁÌ ÁÓÓÅÔÓ ɉ#ÁÎÁÄÉÁÎ 7ÏÍÅÎȭÓ &ÏÕÎÄÁÔÉÏÎȟ ςππρɊȢ 0ÌÁÃÅ-based or public assets are related 

to the geographic location where people live and work and include public infrastructures and 

services (i.e. medical centre, library, community centre, parks) (IPPR North, 2011; Oxfam, 2009; 

/ØÆÁÍȟ ςπρσɊȟ ×ÈÉÌÓÔ ÐÅÒÓÏÎÁÌ ÁÓÓÅÔÓ ÁÒÅ ÒÅÌÁÔÅÄ ÔÏ ȬÉÎÔÅÒÎÁÌȭ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÏÆ ÁÎ ÉÎÄÉÖÉÄÕÁÌ ɉÉȢÅȢ 
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beliefs, self-ÅÓÔÅÅÍȟ ÖÁÌÕÅÓɊ ɉ#ÁÎÁÄÉÁÎ 7ÏÍÅÎȭÓ &ÏÕÎÄÁÔÉÏÎȟ ςππρɊȢ 4ÈÅ ÕÓÅ ÏÆ ÁÓÓÅÔ ÁÐÐÒÏÁÃÈÅÓ 

in developed countries has been scarce but useful to test its applicability to a different 

development context. The cases mentioned above represent examples of how an issue 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 one of many factors affecting human health (IPCC, 

2012) and according to Moser (2011) health related  impacts of climate change in urban 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 relationships (social assets) and, health and care 

infrastructures (place-based assets). The IPCC (2014c) considers the characteristics of 

individuals, populations and their surrounding environment (i.e. health status, age, sex, 

socioeconomic status, public health 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 they mostly 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 vulnerability and characteristics of 

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 addressed the operationalisation of assets through 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 this may be due to the loose 

understanding of the different types of assets shaping health and contributing to vulnerability 

(Morgan and Ziglio, 2007)Ȣ 3ÅÎȭÓ ×ÏÒË ɉρωωωɊ ÏÎ ÃÁÐÁÂÉÌÉÔÙ ÈÁÓ ÂÅÅÎ ÍÏÒÅ ÒÅÃÅÎÔÌÙ ÒÅ-evaluated 

as crucial for health in addressing assets (Marmot, 2013). As such, there has been increasing 

interest in the notion of assets and asset approaches in 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 with that of 

determinants of health which are  

ȬÔÈÅ ÒÁÎÇÅ ÏÆ ÐÅÒÓÏÎÁÌȟ ÓÏÃÉÁÌȟ ÅÃÏÎÏÍÉÃ ÁÎÄ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÆÁÃÔÏÒÓ ×ÈÉÃÈ ÄÅÔÅÒÍÉÎÅ ÔÈÅ 
ÈÅÁÌÔÈ ÓÔÁÔÕÓ ÏÆ ÉÎÄÉÖÉÄÕÁÌÓ ÏÒ ÐÏÐÕÌÁÔÉÏÎÓȢȭ ɉ.ÕÔÂÅÁÍȟ ρωωψȡ φ).  
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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 understanding 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 that health inequalities and disadvantages include 

reduced or lack of assets (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 vulnerability discussed 

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 increasing 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 differences 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 where individuals 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  

ȬÒÅÄÕÃÉÎÇ ÈÅÁÌÔÈ ÉÎÅÑÕÁÌÉÔÉÅÓ ÉÓ Á ÍÁÔÔÅÒ ÏÆ ÆÁÉÒÎÅÓÓ ÁÎÄ ÓÏÃÉÁÌ ÊÕÓÔÉÃÅȢȭ ɉ-ÁÒÍÏÔȟ ςπρπȡ ρυɊȢ  

)ÓÓÕÅÓ ÏÆ ÓÏÃÉÁÌ ÊÕÓÔÉÃÅ ÈÁÖÅ ÁÌÓÏ ÂÅÅÎ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÈÅÁÌÔÈȟ ÁÓ ÉÔ ÓÈÁÐÅÓ ÐÅÏÐÌÅȭÓ ×ÁÙÓ ÏÆ ÌÉÖÉÎÇȟ 

their quality of life and the probabilities for morbidity and mortality (CSDH, 2008). The debate on 

individual freedoms from AmaÒÔÙÁ 3ÅÎȭÓ ÓÅÍÉÎÁÌ ×ÏÒË ɉρωωωɊ ÈÁÓ ÁÌÓÏ ÒÅÃÅÎÔÌÙ ÂÅÅÎ ÃÏÍÂÉÎÅÄ 

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 literature. This link 

between assets and salutogenesis has been identified in both the health and development 

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 Oven (2012)  

Ȭargue for research that considers complex processes operating at various geographical 
ÓÃÁÌÅÓȟ ÌÉÎËÉÎÇ ÁÒÇÕÍÅÎÔÓ ÁÂÏÕÔ ȬÇÌÏÂÁÌ ÈÅÁÌÔÈȭ ×ÉÔÈ ÔÈÅ ÍÏÒÅ ÌÏÃÁÌ ÁÎÄ ÉÎÄÉÖÉÄÕÁÌ ÐÒÏÃÅÓÓÅÓ 
ÔÈÁÔ ÃÏÎÔÒÉÂÕÔÅ ÔÏ ÈÅÁÌÔÈ ÄÅÔÅÒÍÉÎÁÎÔÓȭ (Curtis and Oven, 2012: 654),  

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 and 

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 Section 2.3.3. 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 

ÕÓÅÄ ÉÎ ÔÈÅ ρφςπÓ ÁÎÄ ÄÅÒÉÖÅÓ ÆÒÏÍ ÔÈÅ ,ÁÔÉÎ ×ÏÒÄ ȬÒÅÓÉÌÉÅÎÓȭ ÍÅÁÎÉÎÇ ȬÔÈÅ ÁÃÔ ÏÆ ÒÅÂÏÕÎÄÉÎÇȭȟ 

ÅÖÏÌÖÉÎÇ ÔÏ ȬÅÌÁÓÔÉÃÉÔÙȭ ÆÒÏÍ ρψςτ ɉ/ÎÌÉÎÅ %ÔÙÍÏÌÏÇÙ $ÉÃÔÉÏÎÁry, 2014). Currently, resilience is 

broadly defined as  

ȬÔÈÅ ÁÂÉÌÉÔÙ ÏÆ Á ÓÕÂÓÔÁÎÃÅ ÏÒ ÏÂÊÅÃÔ ÔÏ ÓÐÒÉÎÇ ÂÁÃË ÉÎÔÏ ÓÈÁÐÅȠ ÅÌÁÓÔÉÃÉÔÙȭȠ ÁÎÄ ȬÔÈÅ ÃÁÐÁÃÉÔÙ ÔÏ 
recover quickly from difficulties; ÔÏÕÇÈÎÅÓÓȭ ɉ/ØÆÏÒÄ $ÉÃÔÉÏÎÁÒÙ, 2014).  

In the last four decades the concept of resilience has been vastly applied and researched in a 

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

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

ecology and psychology, but is most well developed in the systems and ecosystems arenas (Berkes 

and Ross, 2013; Doring 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 origins 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 of psychology.  

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) what 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 also one of the aims of 

this thesis.   

 

Table 2.5.1 Selected definitions of Ȭwhat resilience refers toȭ, sources and disciplines  

 Definitions Sources Disciplines 

ȬA measureȭ Holling, 1973 Ecology 

ȬA capacityȭ 

Rockefeller Foundation, 2014; Dominelli, 2013; 

WHO, 2011; Edwards, 2009; Keim, 2008; Almedom 

and Tumwine, 2008; Gunderson et al., 2006; 

Manyena, 2006; Walker et al., 2004; UNISDR, 2004; 

Bonanno, 2004; Glantz and Sloboda, 1999; 

Cederblad et al., 1994 

Sociology; Human 

development; 

Health; Disaster 

Science; 

Enviromental 

science 

ȬAn abilityȭ 

Resilience Alliance, 2014; Marmot, 2013; IPCC, 

2012; Resnick and Inguito, 2011; WHO, 2011; 

Lamond et al., 2009; Cutter et al., 2008; IPCC, 2007; 

Jackson et al., 2007; Bartley, 2006; Tompkins and 

Adger, 2004; Bonnano, 2004; UKCIP, 2004; Friborg 

et al., 2003; Pelling, 2003; Adger et al., 2002 

Enviromental 

science; Ecology; 

Disaster science; 

Health; Psychology 

ȬAn internal 

propertyȭ 
Davydov et al., 2010; Gallopin, 2006  Environmental 

science; Psychology 

ȬA characteristicȭ Wagnild and Young, 1993 Psychology 

ȬA processȭ 
Windle, 2011; Almedom, 2008; Norris et al., 2008; 

Luthar et al., 2000; Masten et al., 1990 

Human 
development; 

Psychology; Health 

ȬAn outcomeȭ, 

Ȭgood outcomesȭ 
Netuveli et al., 2008; Masten et al., 1990  

Human 
development; 

Health 

ȬA productȭ Pelling, 2003 Disaster science 

ȬRelationshipsȭ Folke, 2006; Luthar, 2006 Ecology; Human 

development 

ȬAn amount of 

changeȭ 
Nelson et al., 2007 Environmental 

science 
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Table 2.5.2 Selected definitions of Ȭwhat is resilientȭ, sources and disciplines  

Definitions Sources Disciplines 

ȬA systemȭ 

Rockefeller Foundation, 2014; IPCC, 2012; 

Edwards, 2009; Almedom and Tumwine, 2008; 

Nelson et al., 2007; Gallopin, 2006; Folke, 2006; 

Gunderson et al. 2006; Manyena, 2006; Walker et 

al., 2004; UNISDR, 2004; UKCIP, 2004; IPCC, 2001; 

Holling, 1973  

Ecology, 
Disaster 
science; 

Enviromental 
science; Health 

ȬA social or ecological 

systemȭ, Ȭsocial-

ecological systemȭ 

IPCC, 2014b; IPCC, 2007; UNISDR, 2004 

Climate 

science; 

Disaster 

science 
ȬA social systemȭ,  

Ȭsocietyȭ 
Cutter et al., 2008 Disaster 

science 
ȬHumanȭ, 

Ȭinstitutional ȭ, and 

Ȭecological systemsȭ 

Dominelli, 2013; WHO, 2011; Almedom, 2008  
Health; 

Sociology 

ȬGroupsȭ, 

Ȭcommunitiesȭ,  

Ȭinstitutionsȭ and 

Ȭother social entitiesȭ,  

familiesȭ 

Rockefeller Foundation, 2014; Marmot, 2013; 
Edwards, 2009; Almedom and Tumwine, 2008; 
Almedom and Tumwine, 2008; UNISDR, 2004; 
Adger et al., 2002; Adger, 2000 

Climate 
science; 
Disaster 

science; Health 

ȬPeopleȭ, Ȭindividualsȭ,  

Ȭactorsȭ 

Rockefeller Foundation, 2014; Marmot, 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 of Ȭresilience to whatȭ, sources and disciplines  

Definitions Sources Disciplines 

ȬChangeȭ, Ȭexternal changeȭ, 

Ȭfuture uncertain changeȭ, 

Ȭdisturbanceȭ, 

Ȭperturbationȭ, Ȭadverse 

and/or turbulent changesȭ 

IPCC, 2014b; WHO, 2011; Resilience 

Alliance, 2014; Almedom, 2008; Norris et al., 

2008; Nelson et al., 2007; Gallopin, 2006; 

Gunderson et al., 2006; IPCC, 2007; 

Tompkins and Adger, 2004; Walker et al., 

2004; Adger et al., 2002; Holling, 1973  

Interdisciplinary; 
Ecology; 

Environmental 
science; Health 

ȬHardshipȭ, Ȭadversityȭ 

Marmot, 2013; Davydov et al., 2010; Lamond 

et al., 2009; Netuveli et al., 2008; Jackson et 

al., 2007; Masten and Obradovic, 2006; 

Luthar et al., 2000; Glantz and Sloboda, 1999  

Psychology; Human 
development; 

Health; 
Environmental 

science 
ȬStressȭ, Ȭexternal stressesȭ, 

Ȭsignificant sources of 

stress or traumaȭ 

Rockefeller Foundation, 2014; Windle, 2011; 

WHO, 2011; Manyena, 2006; Adger et al., 

2002; Adger, 2000  

Environmental 
science; Disaster 
science; Health 

ȬDisasterȭ, Ȭhazardȭ, 

Ȭpotential hazardȭ, Ȭhazard 

stressȭ, Ȭhazardous eventȭ 

IPCC, 2014b; IPCC, 2012; Cutter et al., 2008; 

Keim, 2008; UNISDR, 2004; Pelling, 2003 

Interdisciplinary; 
Disaster science; 
Environmental 
science; Health 

ȬExtreme loadȭ UKCIP, 2004 Climate science 

ȬThreatsȭ,  Ȭshockȭ,  

Ȭchallenging or threatening 

circumstancesȭ 

Rockefeller Foundation, 2014; Marmot, 

2013; Dominelli, 2013; Manyena, 2006; 

Masten et al., 1990  

Disaster science; 
Health; Human 
development; 

Sociology 

ȬCatastrophic events 

and/or experiencesȭ 
Almedom and Tumwine, 2008 Health 

ȬIllness or lossȭ Resnick and Inguito, 2011 Health 

ȬCrisisȭ  Marmot, 2013 Health 

ȬRiskȭ Netuveli et al., 2008 Health 

 

Definitions of resilience vary according to focus (system, individual) and 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 change 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; Almedom and Tumwine, 2008).  

Another perspective sees individual resilience as a  

ȬÄÙÎÁÍÉÃ ÐÒÏÃÅÓÓ ×ÈÅÒÅÉÎ ÉÎÄÉÖÉÄÕÁÌÓ ÄÉÓÐÌÁÙ ÐÏÓÉÔÉÖÅ ÁÄÁÐÔÁÔÉÏÎ ÄÅÓÐÉÔÅ ÅØÐÅÒÉÅÎÃÅÓ ÏÆ 
ÓÉÇÎÉÆÉÃÁÎÔ ÁÄÖÅÒÓÉÔÙ ÏÒ ÔÒÁÕÍÁȭ (Luthar et al., 2000: 543)  
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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 threats and stressors.  

Recurrent elements in the definitions of resilience can be identified as all definitions follow a basic 

structure (see Table 2.5.1-2.5.3). Despite this, levels of specificity ranging from more general to 

more specific definitions were also 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, people). The definitions found 

from this review (Tables 2.5.1 - 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, human development and psychology, approaches to 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 every system and is put to test in certain 

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

ȬÒÅÓÉÌÉÅÎÃÅ ÈÁÓ ÎÏÎÌÉÎÅÁÒ ÁÎÄ ÆÒÁÃÔÕÒÅÄ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÔÈÁÔ ÃÁÎ ÒÅÓÕÌÔ ÉÎ Á ÓÙÓÔÅÍ ÂÅÃÏÍÉÎÇ 
resilient along one dimension, but not in another. And resilience can vary over time as the 
ÃÏÎÔÅØÔ ÃÈÁÎÇÅÓȭ (Dominelli, 2013: 208).  

This is a significant development in how resilience can be conceptualised and consequently 

ÁÓÓÅÓÓÅÄȢ 4ÈÅ ÁÎÓ×ÅÒÓ ÔÏ ÔÈÅ ÑÕÅÓÔÉÏÎ ȬÒÅÓÉÌÉÅÎÃÅ ÔÏ ×ÈÁÔȩȭ ÉÓ ÔÈÕÓ ÏÎÅ ÔÈÁt according to Folke et 

al. (2010) allows the distinction between general resilience (e.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 (2010) define general resilience and specified resilience, 

respectively as 

 Ȭ4ÈÅ ÒÅÓÉÌÉÅÎÃÅ ÏÆ ÁÎÙ ÁÎÄ ÁÌÌ ÐÁÒÔÓ ÏÆ Á ÓÙÓÔÅÍ ÔÏ ÁÌÌ ËÉÎÄÓ ÏÆ ÓÈÏÃËÓȟ ÉÎÃÌÕÄÉÎÇ ÎÏÖÅÌ ÏÎÅÓȢȭ 
(Folke et al., 2010: 3) 

 Ȭ4ÈÅ ÒÅÓÉÌÉÅÎÃÅ ȰÏÆ ×ÈÁÔȟ ÔÏ ×ÈÁÔȱȠ ÒÅÓÉÌÉÅÎÃÅ ÏÆ ÓÏÍÅ ÐÁÒÔÉÃular part of a system, related to 
Á ÐÁÒÔÉÃÕÌÁÒ ÃÏÎÔÒÏÌ ÖÁÒÉÁÂÌÅȟ ÔÏ ÏÎÅ ÏÒ ÍÏÒÅ ÉÄÅÎÔÉÆÉÅÄ ËÉÎÄÓ ÏÆ ÓÈÏÃËÓȢȭ ɉ&ÏÌËÅ ÅÔ ÁÌȢȟ ςπρπȡ 
3) 

The Royal Society (2014) has also conceptualised resilience as general resilience and specific 

resilience, following Folke et 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. For instance, 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.g. Brown and Westaway, 2011; Simonsen 

et al., 2014) and components of systems (e.g. Simonsen et al., 2014; Brown and Westaway, 2011). 

Furthermore, many definitions of resilience include references to systems, individuals, families, 

groups, communities, institutions and even nations (see Table 2.5.2). Here, the interest is on 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 resilience. Following this, both Folke et al. (2010) 

and Miller et al. (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 certain types of threats threatens 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  

ȬÔÈÅ ÁÐÐÒÏÐÒÉÁÔÅ ÁÎÁÌÙÔÉÃÁÌ ÕÎÉÔ ÆÏÒ ÔÈÅ ÍÅÁÓÕÒÅÍÅÎÔ ÏÆ ÒÅÓÉÌÉÅÎÃÅȭ (Leichenko, 2011: 164)  

(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 adaptation. This supports 

.ÅÌÓÏÎ ÅÔ ÁÌȢȭÓȟ (2007) view that resilience 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 2.5. 

 

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 health 

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 focused on the health system (e.g. WHO, 2011) and built infrastructure 

(e.g. Oven 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 at reducing 

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)  

ȬÆÅ× ÈÅÁÌÔÈ ÐÏÌÉÃÉÅÓ ÁÎÄ ÐÒÏÇÒÁÍÍÅÓ ÁÒÅ ÔÁÉÌÏÒÅÄ ÔÏ ÔÁËÅ ÉÎÔÏ ÃÏÎÓÉÄÅÒation weather 
ÃÏÎÄÉÔÉÏÎÓ ÁÎÄ ÓÅÁÓÏÎÁÌ ÔÒÅÎÄÓȟ ÃÕÒÒÅÎÔ ÃÌÉÍÁÔÅ ÖÁÒÉÁÂÉÌÉÔÙ ÁÎÄ ÒÅÃÅÎÔ ÃÌÉÍÁÔÅ ÃÈÁÎÇÅȢȭ 
(WHO, 2011: 28).  

In this sense, the focus has been on the resilience of the health-care facilities and services for the 

provision of care to the most vulnerable 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 individuals face, 

including extreme temperatures.  

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

ÅØÐÌÏÒÅÄ ÔÈÅ ÒÏÌÅ ÏÆ ÓÏÃÉÁÌ ÃÁÐÉÔÁÌ ÉÎ ÉÎÆÌÕÅÎÃÉÎÇ ÏÌÄÅÒ ÐÅÏÐÌÅȭÓ ÁÄÁÐÔÁÔÉÏÎ ÁÓ ÉÔ ÈÁÄ ÂÅÅÎ ÁÒÇÕÅÄ 

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 contrasts 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 heat-related vulnerability and barriers 

to adaptation in Australia revealed that oldÅÒ ÐÅÏÐÌÅȭÓ ÌÉÆÅ ÅØÐÅÒÉÅÎÃÅÓ ÐÌÁÙ ÁÎ ÉÍÐÏÒÔÁÎÔ ÒÏÌÅ ÉÎ 

their resilience to heatwaveÓ ɉ(ÁÎÓÅÎ ÅÔ ÁÌȢȟ ςπρρɊȢ !ÄÄÉÔÉÏÎÁÌÌÙȟ ÏÌÄÅÒ ÐÅÏÐÌÅȭÓ ÒÅÓÉÌÉÅÎÃÅ ×ÁÓ 

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 England 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 resilience in relation 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 (2011) regarding the prevention of cold-related 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  

ȬÒÅÓÅÁÒÃÈ ÉÓ ÎÅÅÄÅÄ ÏÎ ÔÈÅ ÒÅÓÉÌÉÅÎÃÅ ÏÆ ÈÕÍÁÎ ÐÏÐÕÌÁÔÉÏÎÓ ÔÏ ÅØÔÒÅÍÅ ÅÖÅÎÔÓ ɉÆÁÃÔÏÒÓ ×ÈÉÃÈ 
ÉÎÃÒÅÁÓÅ ÒÅÓÉÌÉÅÎÃÅɊȟ ÉÎÃÌÕÄÉÎÇ ÒÅÓÐÏÎÓÅÓ ɍȣɎ heatwave risks. Inequalities ɀ and how 
ÁÄÁÐÔÁÔÉÏÎ ÐÏÌÉÃÉÅÓ ÍÁÙ ÉÎÃÒÅÁÓÅ ÏÒ ÒÅÄÕÃÅ ÓÏÃÉÁÌ ÉÎÅÑÕÁÌÉÔÉÅÓȭ (IPCC, 2014c: 39).  

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) may increase 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 extreme heat and cold temperatures. 

  

2.3.3 Resilience assessments 

As a result of the diverse disciplinary roots of the concept of resilience many approaches have 

been taken to measure it (Leichenko, 2011). These have in the words of Werner (2012) allowed 

the concept of resilience to become  

ȬÏÖÅÒÕÓÅÄ ÂÕÔȟ ÉÒÏÎÉÃÁÌÌÙȟ ÓÏÍÅ×ÈÁÔ ÕÎÄÅÒÕÔÉÌÉÚÅÄȢȭ ɉ7ÅÒÎÅÒ ςπρςȡ ςπɊȢ   

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 (Disaster Resilience Of Place) model to assess the resilience of 

communities to threats. In their model, six resilience indicators 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 for a quantitative 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 the concept of resilience 

for then developing an analytical approach to assess resilience. Other examples are still scarce. 

4ÈÉÓ ÓÕÐÐÏÒÔÓ "ÅÒËÅÓ ÁÎÄ 2ÏÓÓȭ ɉςπρσɊ ÃÁÌÌ ÆÏÒ ÁÎ ÉÎÔÅÇÒÁÔÅÄ ÁÐproach on community resilience 

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, people-place-relationships) leading to agency and self-organization, resilience being a 

function of these two (Berkes and Ross, 2013). According to Berkes and Ross (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 access 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 measuring 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, Castleden et al. (2011) found nine related key concepts: 

community, disaster, social-ecological, 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 

ɉςπρρɊ ÈÁÖÅ ÃÁÌÌÅÄ ȬÉÎÄÉÖÉÄÕÁÌ ɉÐÓÙÃÈÏÌÏÇÉÃÁÌɊ ÒÅÓÉÌÉÅÎÃÅȭȢ  

In the health literature, Castleden et al. (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 well-defined 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 assessing resilience, 

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 challenges 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 colleagues (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 characteristics 

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 between the construct of resilience and health by giving special 

attentioÎ ÔÏ ÓÁÌÕÔÏÇÅÎÅÓÉÓ ÁÎÄ !ÎÔÏÎÏÖÓËÙȭÓ 3ÅÎÓÅ ÏÆ #ÏÈÅÒÅÎÃÅ ÃÏÎÓÔÒÕÃÔȟ ÉÔ ÆÏÃÕÓÅÓ ÏÎ ÔÈÅ 

factors (e.g. general resistance resources, resources, assets) that make someone resilient 

(Wilkinson, 2005). Others have also seen the links between health and resilience, and 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 et al. (2012) this is only possible if the 

concept of health is used in its more holistic form as both resilience and salutogenesis focus on 

the characteristics that allow individuals and communities to withstand threats. Almedom (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 highlight a study by 

!ÌÍÅÄÏÍ ÅÔ ÁÌȢ ɉςππχɊ ÔÈÁÔ ÕÓÅÓ ÔÈÅ Ȭ3ÅÎÓÅ ÏÆ #ÏÈÅÒÅÎÃÅ ɉ3/#Ɋȭ ÓÃÁÌÅ ÁÓ Á ÑÕÁÎÔÉÔÁÔÉÖÅ 

measurement for individual resilience. Since this first use of the sense of coherence scale to assess 

resilience, Astier Almedom and her team have systematically 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 individual 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 resilience 

(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:  

ȬÁ ÇÌÏÂÁÌ ÏÒÉÅÎÔÁÔÉÏÎ ÔÈÁÔ ÅØÐÒÅÓÓÅÓ ÔÈÅ ÅØÔÅÎÔ ÔÏ ×ÈÉÃÈ ÏÎÅ ÈÁÓ Á ÐÅÒÖÁÓÉÖÅ, enduring 
ÔÈÏÕÇÈ ÄÙÎÁÍÉÃ ÆÅÅÌÉÎÇ ÏÆ ÃÏÎÆÉÄÅÎÃÅ ÔÈÁÔ ɉρɊ ÔÈÅ ÓÔÉÍÕÌÉ ÄÅÒÉÖÉÎÇ ÆÒÏÍ ÏÎÅȭÓ ÉÎÔÅÒÎÁÌ ÁÎÄ 
external environments in the course of living are structured, predictable, and explicable; (2) 
the resources are available to one to meet the demands posed by these stimuli; and (3) these 
demands are challenges, worthy of investment and engagement.ȭ ɉ!ÎÔÏÎÏÖÓËÙȟ ρωχψȡ ρωɊȢ  

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 order, structure 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 meaningfulness component 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, respectively (Almedom, 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) (i.e. 

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 Antonovsky (1996) an individual 

with a strong SOC facing an adversity or threat will:  

Ȭwish to, be motivated to, cope (meaningfulness); believe that the challenge is understood 
ɉÃÏÍÐÒÅÈÅÎÓÉÂÉÌÉÔÙɊȠ ÂÅÌÉÅÖÅ ÔÈÁÔ ÒÅÓÏÕÒÃÅÓ ÔÏ ÃÏÐÅ ÁÒÅ ÁÖÁÉÌÁÂÌÅ ɉÍÁÎÁÇÅÁÂÉÌÉÔÙɊȭ 
(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 scale (i.e. 

Orientation to Life Questionnaire). It has been used 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 people with good reliability and validity 

(e.g. Forbes, 2001; Schneider 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 across sex, social class, region 

and culture differences, in addition 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 

Á ÓÔÒÏÎÇ 3/# ÉÓ ÅØÐÅÃÔÅÄ ÔÏ ÉÄÅÎÔÉÆÙ Á ÌÁÒÇÅÒ ÄÉÖÅÒÓÉÔÙ ÏÆ ȬÇÅÎÅÒÁÌÉÚÅÄ ÒÅÓÉÓÔÁÎÃÅ ÒÅÓÏÕÒÃÅÓȭ ɉ'22ÓɊ 

at their disposal (Antonovsky, 1993; Eriksson and Lindstrom, 2005; Eriksson and Lindstrom, 

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

when the need emerges the resources are triggered. Therefore, 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 that it disregards the relationship between 

the individual and the environment they live in (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 

ÉÎÄÉÖÉÄÕÁÌÓ ÄÅÁÌ ×ÉÔÈ ÔÈÒÅÁÔÓ ÂÕÔ !ÎÔÏÎÏÖÓËÙȭÓ ÅØÐÌÁÎÁÔÉÏÎÓ ÏÎ ÔÈÅ ÒÏÌÅ ÏÆ ÅÍÏÔÉÏÎÓ ÁÒÅ ÌÁÃËÉÎÇȟ 

which can be seen as a weakness (Lazarus and Folkman, 1984). In addition, criticisms to the 

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

the SOC scale has been very popular and widely used to measure the sense of coherence concept, 
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ÃÏÎÃÅÒÎÓ ÁÒÏÓÅ ÔÈÁÔ !ÎÔÏÎÏÖÓËÙȭÓ ÆÏÒÍÕÌÁÔÉÏÎ ÍÁÙ ÈÁÖÅ ÂÅÅÎ ÉÎ ÓÏÍÅ ÓÅÎÓÅ ÃÏÍÐÒÏÍÉÓÅÄ ÂÙ ÔÈÅ 

range of translations and versions of the SOC scale (Flensborg-Madsen et al., 2005). Despite this, 

the sense of coherence is widely used in the health literature (e.g. Lindstrom & Eriksson, 2005; 

Lindstrom & Eriksson, 2006) and used to measure human resilience (Almedom 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 individual 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 for ÔÈÅ ÍÏÂÉÌÉÚÁÔÉÏÎ ÏÆ ÁÓÓÅÔÓ ÏÒ ȬÇÅÎÅÒÁÌÉÚÅÄ ÒÅÓÉÓÔÁÎÃÅ ÒÅÓÏÕÒÃÅÓȭ ɉ!ÌÍÅÄÏÍ ÅÔ ÁÌȢȟ 

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, intelligence, immune 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; Almedom, 2005; Eriksson and Lindstrom, 2005; Eriksson 

and Lindstrom, 2008; Lezwijn et al. 2011aɊȢ !ÌÍÅÄÏÍȭÓ ɉςππωɊ ×ÏÒË ÏÎ ÈÕÍÁÎ ÒÅÓÉÌÉÅÎÃÅ 

advanced the view that  

ȬÉÎÄÉÖÉÄÕÁÌÓȟ ÆÁÍÉÌÉÅÓȟ ÁÎÄ ÃÏÍÍÕÎÉÔÉÅÓ ÔÈÁÔ ÃÁÎ ÇÅÎÅÒÁÔÅ ÁÎÄ ÁÃÃÅÓÓ ÓÏÃÉÁÌ ÃÁÐÉÔÁÌ and the 
material resources needed to maintain health and social stability are likely to build 
ÒÅÓÉÌÉÅÎÃÅȭ (Almedom, 2009: 3),  

 

which thus relates to the concept of agency (Brown and Westaway, 2011). According to Almedom 

(2009), the sense of coherence is considered a general orientation that individuals, families and 

communities take on with 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 

ÏÎÅ ÏÆ ÔÈÅ ÍÏÓÔ ÉÍÐÏÒÔÁÎÔȟ ÁÓ ÉÔ ÄÅÁÌÓ ×ÉÔÈ ÐÅÏÐÌÅȭÓ ÃÏÎÔÒÏÌ ÏÖÅÒ ÔÈÅÉÒ ÌÉÖÅÓ ÂÙ ÄÅÖÅÌÏÐÉÎÇ 

capacities and coping skills and the ability to be critical about the decisions that have to be made 

(Eriksson and Lindstrom, 2008).  

 

As ȬÔÈÅ ÐÁÒÁÄÉÇÍ ÏÆ ÓÏÃÉÁÌ ÒÅÓÉÌÉÅÎÃÅ ÉÓ Á ×ÁÙ ÏÆ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÐÒÏÃÅÓÓÅÓ ÏÆ ÃÈÁÎÇÅ ÉÎ ÔÅÒÍÓ ÏÆ 

ÍÅÁÎÉÎÇ ɉÃÏÐÉÎÇ ÃÁÐÁÃÉÔÙɊ ÁÎÄ ÅÖÅÎ ÆÒÁÍÅ ÔÈÅÍ ɉÁÄÁÐÔÉÖÅ ÁÎÄ ÐÁÒÔÉÃÉÐÁÔÉÖÅ ÃÁÐÁÃÉÔÙɊȭ (Lorenz, 

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)  

ȬÄÅÆÉÎÅ ÔÈÅ ÐÁÒÁÍÅÔÅÒÓ ÏÆ Á ÒÅÓÉÌÉÅÎÃÅ ÁÐÐÒÏÁÃÈȟ ÓÕÇÇÅÓÔÉÎÇ ÔÈÁÔ ÒÅÓÉÌÉÅÎÃÅ ÉÓ ÃÈÁÒÁÃÔÅÒÉÚÅÄ 
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 
ÃÈÁÎÇÅȢȭ (Adger et al., 2011: 757).  

4ÈÉÓ ÉÓ ÔÏ ÓÁÙ ÔÈÁÔ ÉÎ ÌÉÎÅ ×ÉÔÈ ÒÅÓÉÌÉÅÎÃÅȟ ÔÈÅ 3/# ÒÅÆÌÅÃÔÓ ÁÎ ÉÎÄÉÖÉÄÕÁÌȭÓ ÁÂÉÌÉÔÙ ÔÏ ÒÅÓÐÏÎÄ ÔÏ 

stresses (Eriksson and Lindstrom, 2005), and highlights the 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 

quantitatively measure resilience (Almedom et al., 2007; Glandon et al., 2008) and accompanied 

with qualitative assessments. As such it has been used to better understand 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, heat- and cold-related resilience. 

In this thesis, resilience is defined 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. It is a 

function of: 1) ability to make sense of threats; 2) the availability and access 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 section: 2. How are general, extreme heat and extreme cold resilience of older 

people shaped?.  

 

2.4 Adaptation  

The concept of adaptation is explored 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 Section 2.4.3.  
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2.4.1 Definitions and understandings of adaptation  

To adapt, is to ȬÂÅÃÏÍÅ ÁÄÊÕÓÔÅÄ ÔÏ ÎÅ× ÃÏÎÄÉÔÉÏÎÓȭ (Oxford Dictionary, 2014) and adaptation is 

ȬÔÈÅ ÁÃÔÉÏÎ ÏÒ ÐÒÏÃÅÓÓ ÏÆ ÁÄÁÐÔÉÎÇ ÏÒ ÂÅÉÎÇ ÁÄÁÐÔÅÄȭ (Oxford Dictionary, 2014). There are diverse 

definitions of adaptation which have also been linked to other concepts already discussed above, 

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

IPCC (2014a) defines adaptation as,  

ȬÔÈÅ ÐÒÏÃÅÓÓ ÏÆ adjustment to actual or expected climate and its effects. In human systems, 
ÁÄÁÐÔÁÔÉÏÎ ÓÅÅËÓ ÔÏ ÍÏÄÅÒÁÔÅ ÈÁÒÍ ÏÒ ÅØÐÌÏÉÔ ÂÅÎÅÆÉÃÉÁÌ ÏÐÐÏÒÔÕÎÉÔÉÅÓȭȢ  (IPCC, 2014a: 1).  

In addition, adaptation has been defined in many ways (Table 2.6.1), who adapts can also vary 

(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 of Ȭwhat adaptation refers toȭ, sources and disciplines  

Definitions Sources Disciplines 

ȬA processȭ 
IPCC, 2014a; Moser and Ekstrom, 2010; Smit 
and Wandel, 2006; Burton, 1992  

Interdisciplinary; 
Environmental 

science 
ȬA process of deliberate 
changeȭ 

Nelson et al., 2007 Environmental 
science 

ȬA dynamic social 
processȭ  

Adger, 2003 Environmental 
science 

ȬA decision-making 
processȭ 

Nelson et al., 2007 Environmental 
science 

ȬAn adjustmentȭ 
IPCC, 2007; Janssen and Ostrom, 2006; Adger 
et al., 2005; Pielke, 1998; Smit et al., 1996; 
Watson et al., 1996; Smit, 1993; Stakhiv, 1993  

Interdisciplinary; 
Environmental 

science; Sociology 

ȬA continuous stream of 
activities, actions, 
decisionsȭ and attitudes 

Nelson et al., 2007; Adger et al., 2005 
Environmental 

science 

ȬResponses or actionsȭ Scheraga and Grambsch, 1998 Environmental 
science 

ȬActionsȭ Nelson et al., 2007; Smit and Wandel, 2006; 
Adger et al., 2005 

Environmental 
science 

ȬAn outcomeȭ Smit and Wandel, 2006 Environmental 
science 

ȬChangesȭ Moser and Ekstrom, 2010 Sociology 
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Table 2.6.2 Selected definitions of Ȭwhat adaptsȭ, sources and disciplines  

Definitions Sources Disciplines 

ȬA system (household, community, 
group, sector, region, country)ȭ 

Smit and Wandel, 2006 Environmental science 

ȬVulnerable systemsȭ Scheraga and Grambsch, 
1998; Watson et al., 1996 

Environmental science 

ȬHuman and natural systemsȭ 
IPCC, 2014a; IPCC, 2007; 
Scheraga and Grambsch, 
1998  

Interdisciplinary; 
Environmental science 

ȬEcological, social or economic 
systemsȭ 

Adger et al., 2005 Environmental science 

ȬSocialɀecological systemsȭ Moser and Ekstrom ,2010; 
Janssen and Ostrom, 2006 

Sociology; 
Environmental science 

ȬSocietyȭ Adger et al., 2005; Adger, 
2003 

Environmental science 

ȬA behaviour or economic structureȭ Smit et al., 1996 Environmental science 

ȬAn individual, group and 
institution ȭ 

Pielke, 1998 Sociology 

ȬIndividuals, groups and 
governmentsȭ 

Adger et al., 2005 Environmental science 

ȬPeopleȭ Burton, 1992 Environmental science 

ȬOrganismȭ Engle, 2011 Environmental science 

 
 

Table 2.6.3 Selected definitions of Ȭadaptation to whatȭ, sources and disciplines  

Definitions Sources Disciplines 

ȬClimate changeȭ Scheraga and Grambsch, 
1998; Smit et al., 1996; 
Stakhiv, 1993; Burton, 1992 

Environmental science 

ȬClimateȭ Pielke, 1998; Smit, 1993 Environmental science; 
Sociology 

ȬChanges of climateȭ Watson et al., 1996 Environmental science 

ȬClimate variabilityȭ Scheraga and Grambsch, 
1998 

Environmental science 

ȬObserved or expected changes in 
climatic stimuliȭ 

IPCC, 2007; Adger et al., 
2005  

Interdisciplinary; 
Environmental science 

ȬChanging condition, stress, hazard, 
risk or opportunity ȭ 

Smit and Wandel, 2006 Environmental science 

ȬEnvironmental changes and their 
impactsȭ 

Janssen and Ostrom, 2006 Environmental science 

ȬExternal stimuli and stressȭ Nelson et al., 2007 Environmental science 

ȬCurrent or future predicted changeȭ Nelson et al., 2007 Environmental science 

ȬActual and expected impacts of 
climate changeȭ 

Moser and Ekstrom, 2010 Sociology 

ȬThe surrounding environmentȭ Engle, 2011 Environmental science 
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Similarly to what was found regarding the resilience definitions, here the adaptation definitions 

(Tables 2.6.1-2.6.3) also follow a basic structure, with different levels of specificity. Additionally, 

recurrent elements in the definitions can also be identified 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 place ever since individuals evolved to deal with their 

environments (Smithers and Smit, 1997; Beall et al., 2012) by implementing adaptation strategies 

(Pelling, 2003); human adaptation to both extreme heat and cold temperatures are just two of 

such examples. Additionally, climate change is expected to increase the 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. Prevention and adaptation are thus used 

interchangeably and may include the use of air-conditioning, heating and insulate the house for 

dealing with extreme temperatures (see below in Section 2.4.2). Furthermore, Oven and 

colleagues (2011) assert that adaptation to 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 number of so called prerequisites for 

prevention or adaptation to happen:  

ȬÁ×ÁÒÅÎÅÓÓ ÔÈÁÔ ÔÈÅ ÐÒÏÂÌÅÍ ÅØÉÓÔÓȠ ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÏÆ ÔÈÅ ÃÁÕÓÅÓȠ Á ÓÅÎÓÅ ÔÈÁÔ ÔÈÅ ÐÒÏÂÌÅÍ 
ÍÁÔÔÅÒÓȠ ÔÈÅ ÃÁÐÁÃÉÔÙ ÔÏ ÉÎÔÅÒÖÅÎÅ ÏÒ ÉÎÆÌÕÅÎÃÅȠ ÔÈÅ ÐÏÌÉÔÉÃÁÌ ×ÉÌÌ ÔÏ ÄÅÁÌ ×ÉÔÈ ÔÈÅ ÐÒÏÂÌÅÍȭ 
(Last, 1998: In WHO, 2003: 18).  

In the context of this thesis, adaptation is defined as action, 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 vulnerability (Nelson et al., 2007). In the environmental 

change literature adaptive capacity has according to Brown and Westaway (2011) made links 

between resources or assets, structure and agency, with  assets and access to assets being what 

determines adaptation (Grothmann and Patt, 2005). Research within climate change adaptation 

often takes into account an assets approach to 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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&ÕÒÔÈÅÒÍÏÒÅȟ !ÄÇÅÒ ɉςππσɊ ÁÓÓÅÒÔÓ ÔÈÁÔ ÁÃÃÅÓÓ ÔÏ ÁÓÓÅÔÓ ÄÅÔÅÒÍÉÎÅÓ ÉÎÄÉÖÉÄÕÁÌÓȭ ÁÂÉÌÉÔÙ ÔÏ ÁÄÁÐÔȢ 

In reflecting on agency itself, McLaughlin and Dietz (2008) offer the argument that individuals 

play a crucial role in how they deal with threats and should not be seen as passive or powerless 

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

ȬÔÈÅ ÃÁÐÁÃÉÔÙ ÏÆ ÁÎ ÉÎÄÉÖÉÄÕÁÌ ÔÏ ÁÃÔ ÉÎÄÅÐÅÎÄÅÎÔÌÙ ÁÎÄ ÔÏ ÍÁËÅ ÏÎÅȭÓ Ï×Î ÆÒÅÅ ÃÈÏÉÃÅÓȭ 
(Brown and Westaway, 2011: 325)  

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

individual, institutions). Many ÏÆ ÔÈÅÓÅ ÉÄÅÁÓ ÈÁÖÅ ÓÔÒÏÎÇ ÌÉÎËÓ ×ÉÔÈ 3ÅÎȭÓ ÃÁÐÁÂÉÌÉÔÉÅÓ ÁÐÐÒÏÁÃÈ 

(Sen, 1999) and its connection with resources 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  

Ȭpower lies at the heart of this conceptualisation of adaptation. Power asymmetries for 
×ÈÏÍȟ ×ÈÅÒÅ ÁÎÄ ×ÈÅÎ ÔÈÅ ÉÍÐÁÃÔÓ ÏÆ ÃÌÉÍÁÔÅ ÃÈÁÎÇÅ ÁÒÅ ÆÅÌÔȟ ÁÎÄ ÔÈÅ ÓÃÏÐÅ ÆÏÒ ÒÅÃÏÖÅÒÙȭ 
(Pelling, 2010: 5).  

In response to the issues mentioned above, Benzie (2014) calls for ȬÓÏÃÉÁÌ ÊÕÓÔÉÃÅ ÁÓ Á ÃÏÒÅ ÖÁÌÕÅȭ 

for adaptation.  

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

ȬÔÉÍÅÌÙ ÒÅÃÏÇÎÉÔÉÏÎ ÏÆ ÔÈÅ ÎÅÅÄ ÔÏ ÁÄÁÐÔȟ ÁÎ ÉÎÃÅÎÔÉÖÅ ÔÏ ÁÄÁÐÔȟ ÁÎÄ ÁÂÉÌÉÔÙ ÔÏ ÁÄÁÐÔȭ 
(Fankhauser et al, 1999: 68-69).  

The first factor is dependent on the information 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, 1999). The need to 

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 extreme temperatures in older people 

Research on extreme temperatures has been mostly limited to the impacts on human health 

through mortality and morbidity studies (see Section 2.2.2). Deschenes (2013) has argued that  

ȬÒÅÇÁÒÄÉÎÇ ÔÈÅ ÒÏÌÅ ÏÆ ÁÄÁÐÔÁÔÉÏÎ ÉÎ mitigating the effects of extreme temperature on health, 
the available knowledge is limited, in part due to the few real-world data sets on adaptation 
ÂÅÈÁÖÉÏÕÒÓȭ (Deschenes, 2013: 1),  

resulting in an incomplete understanding of how individuals adapt and the factors influencing 

adaptation (Fuller and Bulkeley, 2013). Wolf and colleagues (2010) were the first to explore how 

older people adapt to both heatwaves and cold spells and how they feel about the challenges 

posed. Generally, older people regarded their adaptation 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 cold 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, 2011; Tod et al., 2012), do 

not perceive themselves at risk from extreme heat (Wolf et al., 2009; Bittner et al., 2012; Loughnan 

et al., 2013; Nitschke et al., 2013; Hansen et al., 2014) or extreme cold (Tod et al., 2012). There are 

exceptions such as a study by Kosatsky et al. (2009) on heat awareness. In addition, regarding 

climate change, Wolf et al. (2013) add that  

ȬÖÁÌÕÅÓ ÁÒÅ ÃÒÕÃÉÁÌ ÉÎ ÓÈÁÐÉÎÇ ÐÅÒÃÅÐÔÉÏÎ ÏÆ ÃÌÉÍÁÔÅ ÃÈÁÎÇÅ ÉÍÐÁÃÔÓ ÁÎÄ ÁÄÁÐÔÁÔÉÏÎ ÔÏ ÔÈÅÍȭ 
(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 daily routines are just some examples of a broader variety of 

adaptation strategies used (see summary in Tables 2.7 and 2.8). One 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., 2005b). 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 access to 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, social contacts 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 radio (Nogueira et al., 2005b; Kosatsky et al., 2009; 

Hayden et al., 2011; Bittner et al., 2012; Nitschke et al., 2013; Hansen et al., 2014) resulting in poor 

knowledge of health messages which in some studies did not warrant increased engagement in 

heat adaptation strategies (e.g. Nitschke et al., 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., 2013). Lack 

of transportation was also found to limit older people going to cooler places and increasing their 

risk (Hayden et al., 2011; Sampson et al., 2013ɊȢ )Î ÁÄÄÉÔÉÏÎ ÔÏ ÁÌÌ ÔÈÉÓȟ ÏÌÄÅÒ ÐÅÏÐÌÅȭÓ ÌÏ×ÅÒ ÓÏÃÉÁÌ 

participation in their local areas was also found to be a 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 doors when it is 
cool 

Sampson et al., 2013; Loughnan et al., 2013; Nitschke et 
al., 2013; White-Newsome et al., 2011; Wolf et al., 2009 

- Close blinds, curtains and shutters Fuller and Bulkeley, 2013; Sampson et al., 2013; 
Nitschke et al., 2013; Loughnan et al., 2013; Bittner et 
al., 2012 

- Use an electric fan Fuller and Bulkeley, 2013; Sampson et 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 air-conditioning Hansen et al., 2014; Fuller and Bulkeley, 2013; 
Loughnan et al., 2013; Nitschke et al., 2013; White-
Newsome et al., 2011; Hayden et al., 2011; Kosatsky et 
al., 2009 

- Wear light, loose and fewer 
clothes 

Hansen et al., 2014; Fuller and Bulkeley, 2013; Sampson 
et al., 2013; Nitschke et al., 2013; Bittner et al., 2012; 
White-Newsome et al., 2011; Wolf et al., 2010; Nogueira 
et al., 2005b   

- Moving to a cooler room Sampson et al., 2013; Loughnan et al., 2013; White-
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; Sampson 
et al., 2013; Loughnan et al., 2013; Nitschke et al., 2013; 
Kosatsky et al., 2009 

- Change food and increase drink 
intake (cool) 

Hansen et al., 2014; Fuller and Bulkeley, 2013; Sampson 
et al., 2013; Nitschke et al., 2013; Bittner et al., 2012; 
Hayden et al., 2011; Wolf et al., 2010; Kosatsky et al., 
2009; Nogueira et al., 2005b 

- Take a shower, splash water on 
face and arms 

Sampson et al., 2013; Loughnan et al., 2013; Nitschke et 
al., 2013; Bittner et al., 2012; White-Newsome 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 al., 
2013; Loughnan et al., 2013; Newsome et al., 2011 

- Use air-conditioning in the car Fuller and Bulkeley, 2013; Loughnan et al., 2013 

- Go to a swimming pool Sampson et al., 2013 

- Wear light, loose and fewer 
clothes 

Fuller and Bulkeley, 2013; White-Newsome et al., 2011 

- Change daily routines and 
rhythms, reduce physical activity 

Fuller and Bulkeley, 2013; Sampson et al., 2013; Bittner 
et al., 2012; Hayden et al., 2011 

- Staying in the shade Sampson et al., 2013; Loughnan et al., 2013; Wolf et al., 
2009; Nogueira et al., 2005b 

- Avoid the hottest parts of the day Loughnan et al., 2013; Hayden et al., 2011;Wolf et al., 
2009 

- Reduce outdoor activities Nitschke et al., 2013; Hayden et al., 2011; Nogueira et al., 
2005b 

- Wear a hat, carry an umbrella Sampson et al., 2013 
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Regarding extreme cold, 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 Spain, also found 

cold ɀ as a bigger issue than heat - ȬÕÎÅØÐÅÃÔÅÄ ÁÎÄ ÕÎ×ÅÌÃÏÍÅȭ as well as ȬÍÏÒÅ ÎÏÔÉÃÅÁÂÌÅȭ (Fuller 

and Bulkeley, 2013: 66), mainly due to acclimatisation to heat and housing issues. A variety of 

factors influencing adaptation decisions and behaviours to keep warm were found by Tod and 

colleagues (2012) on a qualitative study and categorised as: situational or context factors (e.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 keeping 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 non-essential items. There is a generalized lack of studies researching cold-

related adaptation behaviours in Portugal (Vasconcelos et al., 2011). However, 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 older people 

Indoors  Sources 

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

- Wear warmer, thicker, more layers of 
clothes (including outdoor clothes) 

Anderson et al., 2012; Brunner et al., 2012; Day 
and Hitchings, 2011; Hitchings and Day, 2011; 
Wolf et al., 2010 

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

- Use central heating 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 up 
with quilts 

Brunner et al., 2012; Anderson et al., 2012; 
Hitchings and Day, 2011 

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

- Going to bed earlier, staying in bed 
longer, being in bed during the day 

Brunner et al., 2012; Anderson et al., 2012 

- Sharing a bed Anderson et al., 2012 

- Having warm food and drinks Anderson et al., 2012; Wolf et al., 2010 

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 et al., 2009; Anderson et al., 2012; Brunner et al., 2012; Tod et al., 2012), perceptions of 
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heat and cold (Wolf et al., 2010) as well as on past experiences of extreme temperatures (Fuller 

and Bulkeley, 2013) which may create opportunities as well as limits to adaptation. Energy-

inefficient homes, types of technology, high costs (e.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 and impacts of, for example: lack of knowledge and awareness 

of risks; inability to use technologies; fuel poverty (e.g. Anderson et al., 2012; Tod et al., 2012); 

low income (Anderson et al., 2012; Brunner et al., 2012; Hansen et al., 2014); high costs of cooling 

technologies (Kosatsky et al., 2009; Hayden et al., 2011; White-Newsome et al., 2011; Sampson et 

al., 2013; Nitschke et al., 2013); lack of neighbourhood safety in opening windows, and going to 

cool places such as parks (Sampson et al., 2013); will enable 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, informational, behavioural) and institutional (economic, laws and regulations, 

government policies and programs) option categories (IPCC, 2014d) where efforts can and should 

ÂÅ ÔÁÒÇÅÔÅÄ ÔÏ ÉÍÐÒÏÖÅ ÏÌÄÅÒ ÐÅÏÐÌÅȭÓ ÁÄÁÐÔÁÔÉÏÎ ÓÔÒÁÔÅÇÉÅÓ ÉÎ ÒÅÓÐÏÎÄÉÎÇ ÔÏ ÅØÔÒÅÍÅ 

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 (White-Newsome 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 certain threats 

are explored and assessed (see below Section 2.4.3). 

 

2.4.3 Assessment of adaptation 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 identification of adaptation needs and options aimed at the reduction 

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

on climate change adaptation frameworks and their suitability to the human health field, 

grounded their ÁÄÁÐÔÁÔÉÏÎ ÁÓÓÅÓÓÍÅÎÔ ÁÐÐÒÏÁÃÈ ÉÎ *ÏÈÎ ,ÁÓÔȭÓ ÈÅÁÌÔÈ ×ÏÒË ɉρωωψɊ ×ÈÉÃÈ ÁÌÓÏ 

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: (1) identification 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 for diagnosing barriers to climate change adaptation based on a 

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

understand the issue under 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 adaptation 

related concepts by exploring individual needs, constraints, limits and opportunities for 

ÁÄÁÐÔÁÔÉÏÎȟ ÁÓ ÄÅÖÅÌÏÐÅÄ ÂÙ ÔÈÅ )0##Óȭ !2υ ɉςπρτÁɊ ÁÎÄ ÐÒÅÓÅÎÔÅÄ ÉÎ 4ÁÂÌÅ ςȢωȢ    

 
Table 2.9 Definitions of adaptation-related concepts  

Adaptation constraint  ȬFactors that make it harder to plan and implement adaptation 

ÁÃÔÉÏÎÓ ÏÒ ÔÈÁÔ ÒÅÓÔÒÉÃÔ ÏÐÔÉÏÎÓȢȬ 

Adaptation deficit  Ȭ4ÈÅ ÇÁÐ ÂÅÔ×ÅÅÎ ÔÈÅ ÃÕÒÒÅÎÔ ÓÔÁÔÅ ÏÆ Á ÓÙÓÔÅÍ ÁÎÄ Á ÓÔÁÔÅ ÔÈÁÔ 

minimizes adverse impacts from existing climate conditions and 

variability.ȭ  

Adaptation limit  Ȭ4ÈÅ ÐÏÉÎÔ ÁÔ ×ÈÉÃÈ ÁÎ ÁÃÔÏÒȭÓ ÏÂÊÅÃÔÉÖÅÓ ɉÏÒ ÓÙÓÔÅÍ ÎÅÅÄÓɊ 
cannot be secured from intolerable risks through adaptive 
ÁÃÔÉÏÎÓȢȭ  

- Hard adaptation limit  Ȭ.Ï ÁÄÁÐÔÉÖÅ ÁÃÔÉÏÎÓ ÁÒÅ ÐÏÓÓÉÂÌÅ ÔÏ ÁÖÏÉÄ ÉÎÔÏÌÅÒÁÂÌÅ ÒÉÓËÓȢȭ  

 
- Soft adaptation limit  Ȭ/ÐÔÉÏÎÓ ÁÒÅ ÃÕÒÒÅÎÔÌÙ ÎÏÔ ÁÖÁÉÌÁÂÌÅ ÔÏ ÁÖÏÉÄ ÉÎÔÏÌÅÒÁÂÌÅ ÒÉÓËÓ 

ÔÈÒÏÕÇÈ ÁÄÁÐÔÉÖÅ ÁÃÔÉÏÎȢȭ 
Adaptation needs  Ȭ4ÈÅ ÃÉÒÃÕÍÓÔÁÎÃÅÓ ÒÅÑÕÉÒÉÎÇ ÁÃÔÉÏÎ ÔÏ ÅÎÓÕÒÅ ÓÁÆÅÔÙ ÏÆ 

ÐÏÐÕÌÁÔÉÏÎÓ ÁÎÄ ÓÅÃÕÒÉÔÙ ÏÆ ÁÓÓÅÔÓ ÉÎ ÒÅÓÐÏÎÓÅ ÔÏ ÃÌÉÍÁÔÅ ÉÍÐÁÃÔÓȢȭ  

Adaptation opportunity  Ȭ&ÁÃÔÏÒÓ ÔÈÁÔ ÍÁËÅ ÉÔ ÅÁÓÉÅÒ ÔÏ ÐÌÁÎ ÁÎÄ ÉÍÐÌÅÍÅÎÔ ÁÄÁÐÔÁÔÉÏÎ 

actions, that expand adaptation options, or that provide ancillary 

co-ÂÅÎÅÆÉÔÓȢȭ  

Adaptation options  

 

Ȭ4ÈÅ ÁÒÒÁÙ ÏÆ ÓÔÒÁÔÅÇÉÅÓ ÁÎÄ ÍÅÁÓÕÒÅÓ ÔÈÁÔ ÁÒÅ ÁÖÁÉÌÁÂÌÅ ÁÎÄ 

appropriate for addressing adaptation needs. They include a wide 

range of actions that can be categorized as structural, 

ÉÎÓÔÉÔÕÔÉÏÎÁÌȟ ÏÒ ÓÏÃÉÁÌȢȭ  

Source: IPCC (2014a: 2) 
 

The IPCC has defined adaptation assessment as  

ȬÔÈÅ practice of identifying options to adapt to climate change and evaluating them in terms 
ÏÆ ÃÒÉÔÅÒÉÁ ÓÕÃÈ ÁÓ ÁÖÁÉÌÁÂÉÌÉÔÙȟ ÂÅÎÅÆÉÔÓȟ ÃÏÓÔÓȟ ÅÆÆÅÃÔÉÖÅÎÅÓÓȟ ÅÆÆÉÃÉÅÎÃÙȟ ÁÎÄ ÆÅÁÓÉÂÉÌÉÔÙȢȭ  
(IPCC, 2014a: 2).  

Such assessments have evolved greatly since the first steps in adaptation planning (Fussel, 2007b; 

IPCC, 2014d) but have mostly included top-down and bottom-up approaches, or even a 
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combination of both (Dessai and Hulme, 2004; Brown et al., 2011; IPCC, 2014d). Despite this, as 

academics and practitioners have struggled to reach a common definition of adaptation this has 

resulted in difficulties of translating the concept into practice (IPCC, 2014d). Ultimately, according 

to Adger and colleagues (2005), adaptation assessments should take a human centred analysis 

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,  

Ȭto date, few adaptation assessments have considered the uneven distribution of climate 
impacts and vulnerability across groups and individuals within societyȭ ɉ"ÅÎÚÉÅȟ ςπρτȡ ρɊ  

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 crucial to understand the factors that shape 

adaptation and understand the relationship between adaptation, resilience and vulnerability, in 

order to be able to improve adaptation, reduce vulnerability and increase resilience to threats, 

such as extreme temperatures (see Section 2.5). Adger et al. (2003) also argue that climate change 

may enhance and strengthen inequalities by vulnerability and adaptation, and 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 adaptation and 

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 to extreme heat and extreme 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 dynamic 

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 individuals (general vulnerability) and influenced by 

external events such as extreme temperatures (specified vulnerability). As 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 resilience and adaptation to reduce the 

impacts of extreme 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 susceptibility to 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 case 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., 2007; Miller et al., 2010; Turner, 2010). As a result, a growing 

number of studies have explored the theoretical connections between these three concepts 

(Berkes, 2007; Vogel et al., 2007; Nelson et al., 2007; Miller et al., 2010; Turner, 2010) but studies 

operationalising this relationship are still few. This section builds 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 a lack 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 research are varied. 

For instance, Wilhelmi and HaydenȭÓ ×ÏÒË ɉςπρπɊ ÏÎ Åxtreme heat asserts that adaptation can 

reduce vulnerability and health impacts, and  

ȬÓÕÇÇÅÓÔÓ ÓÐÅÃÉÆÉÃ ÈÅÁÔ ÓÔÒÅÓÓ ÁÄÁÐÔÁÔÉÏÎ ÁÎÄ ÒÅÓÐÏÎÓÅ ÓÔÒÁÔÅÇÉÅÓ ÔÏ ÔÁÒÇÅÔ ÓÐÅÃÉÆÉÃ 
corresponding indicators of vulnerability (i.e. causes of impacts, such as lack of resources, 
social networks or urban land use) and their relative importance in contributing to negative 
ÈÅÁÌÔÈ ÏÕÔÃÏÍÅÓȢȭ (Wilhelmi and Hayden, 2010: 5).  

This could be explored in the context of extreme cold, for tackling inequalities (i.e. health, social 

and environmental) and contributing to improvements in adaptation responses (Klinenberg, 

ςππςȠ /ȭ"ÒÉÅÎ ÅÔ ÁÌȢȟ ςππτȠ -ÁÒÍÏÔȟ ςπρπ). In addition, Deschenes (2013) in a literature review on 

temperature, human health and adaptation found that despite the wide variety of data sets and 

ÓÅÔÔÉÎÇÓ ÍÏÓÔ ÓÔÕÄÉÅÓ ǢÎÄ ÔÈÁÔ ÔÅÍÐÅÒÁÔÕÒÅ ÅØÔÒÅÍÅÓ ÌÅÁÄ ÔÏ ÓÉÇÎÉǢÃÁÎÔ ÒÅÄÕÃÔÉÏÎÓ ÉÎ ÈÅÁÌÔÈȟ 

generally measured with excess mortality.  

ȬRegarding the role of adaptation in mitigating the effects of extreme temperature on health, 
the available knowledge is limited, in part due to the few real-world data sets on adaptation 
ÂÅÈÁÖÉÏÒÓȢȭ  (Deschenes, 2013: 1).  
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On the other hand and also applied to extreme heat, the IPCC (2004a) states that for 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  

ȬÁ ÆÉÒÓÔ ÓÔÅÐ ÔÏ×ÁÒÄÓ ÁÄÁÐtation to future climate change is 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 range of possible future climates while helping to improve human health, 
livelihoods, social and economic well-ÂÅÉÎÇȟ ÁÎÄ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÑÕÁÌÉÔÙȢȭ (IPCC, 2014a: 25-
26). 

It has been argued that public health and climate change literatures 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 change in 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 aiming 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  

ȬÁ ÍÏÒÅ ȬÄifferentiatedȭ ÐÅÒÓÐÅÃÔÉÖÅ ÏÎ ÔÈÅ links between climate change 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 
ÓÅÔÔÉÎÇÓȭ (Curtis and Oven, 2012: 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  

ȬÂÕÉÌÄÉÎÇ ÒÅÓÉÌÉÅÎÃÅ to extreme weather now will mean individuals, communities and 
sectors will be better prepared to deal with climate change in the long-ÔÅÒÍȢȭ ɉ/ÖÅÎ ÅÔ ÁÌȢȟ 
2011: 5).  

The WHO (2012) in their Health 2020 Policy Framework and Strategy give emphasis to  

ȬÒÅÓÉlience and assets that protect against harm, and on reducing or altering exclusionary 
ÐÒÏÃÅÓÓÅÓȭ (i.e. vulnerability)ȭ (WHO, 2012a: 12).  

As a starting point, it is necessary to acknowledge that there is Ȭno one-size-fits-all approach to 

climate vulnerabilÉÔÙȟ ÁÄÁÐÔÁÔÉÏÎ ÁÎÄ ÒÅÓÉÌÉÅÎÃÅȭ (Bulkeley and Tuts, 2013: 648), but a collective 

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:  

ȬÒÅÓÉÌÉÅÎÃÅ ÁÎÄ ÖÕÌÎÅÒÁÂÉÌÉÔÙ ÒÅÐÒÅÓÅÎÔ Ô×Ï ÒÅÌÁÔÅÄ ÙÅÔ ÄÉÆÆÅÒÅÎÔ ÁÐÐÒÏÁÃÈÅÓ ÔÏ 
understanding the response of systems and actors to change; to shocks and surprises, as 
×ÅÌÌ ÁÓ ÓÌÏ× ÃÒÅÅÐÉÎÇ ÃÈÁÎÇÅÓȭ (Miller et al., 2010: 1).  

Resilience thinking can thus provide the tools for analysing and improving adaptation (Nelson et 

al., 2007; Leichencko, 2011; Bulkeley 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 is 

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 that vulnerability is influenced by adaptations that 

occurred in the past as well as current availability of potential options for adaptation, and relying 

on assets. Furthermore, Moser (2011) offers an asset-focused framework for understanding 

climate change (rooted in her previous work on asset vulnerability and asset adaptation) which 

provides  

ȬÔÈÅ ÌÉÎË ÂÅÔ×ÅÅÎ ÃÌÉÍÁÔÅ ÃÈÁÎÇÅ ÁÄÁÐÔÁÔÉÏÎ ÁÎÄ ÔÈÅ ÅÒÏÓÉÏÎ ÏÆ ÁÓÓÅÔÓȭ (Moser, 2011: 226).  

As highlighted earlier, resilience is still left out when exploring empirical interactions between 

vulnerability, adaptation and related concepts, but 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 crucial that 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 out (e.g. Vogel et al., 2007; Miller 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 resilience (Marmot, 2013) as well as connections 

ÍÁÄÅ ÂÅÔ×ÅÅÎ ÒÅÓÉÌÉÅÎÃÅ ÁÎÄ ÔÈÅ ÔÈÅÏÒÙ ÏÆ ÓÁÌÕÔÏÇÅÎÅÓÉÓ ÁÎÄ ÔÈÅ Ȭ3ÅÎÓÅ ÏÆ #ÏÈÅÒÅÎÃÅȭ ɉ!ÌÍÅÄÏÍ 

et al., 2007; NHS Scotland, 2011; Marmot, 2013). Following this perspective, Canvin et al. (2009) 

argue that  
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ȬÓÁÌÕÔÏÇÅÎÅÓÉÓ ÈÁÓ ÂÅÅÎ ÉmplicÉÔ ÉÎ ÔÈÅ ÎÏÔÉÏÎ ÏÆ ȬÒÅÓÉÌÉÅÎÃÅȭ (Canvin et al., 2009: 239)  

and the integration of asset based approaches will make possible a greater understanding of the 

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 the 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) understand 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 for exploring 

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 framework for 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 science and health - the definitions of the concepts of 

assets, vulnerability, resilience and adaptation in this thesis are the result of the extensive 

literature review explored and discussed throughout this chapter. Furthermore, at the theoretical 

level, this thesisȭ contribution rests in advancing knowledge through a novel perspective on these 

concepts taking into account the broader literature it draws upon and combine (i.e. health, climate 

science, disaster science and sociology).   
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Table 2.10 Selected definitions of concepts in this thesis 

Concept Definition in the environmental science  context  Definition in the health context  Definition in this thesis  
Asset ȬÁ ÂÒÏÁÄ ÁÒÒÁÙ ÏÆ ÒÅÓÏÕÒÃÅÓ ÔÈÁÔ ÅÎÁÂÌÅ ÐÅÏÐÌÅ ÁÎÄ 

communities to exert control over their lives and to 
participate in their societies in meaningful and 
ÅÆÆÅÃÔÉÖÅ ×ÁÙÓȭ ɉ&ÏÒÄ &ÏÕÎÄÁÔÉÏÎȟ ςππςȡ τɊ 

Ȭany factor (or resource) which enhances the ability of 
ÉÎÄÉÖÉÄÕÁÌÓȟ ÇÒÏÕÐÓȟ ɍȣɎ  ÔÏ ÍÁÉÎÔÁÉÎ ÁÎÄ ÓÕÓÔÁÉÎ ÈÅÁÌÔÈ 
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 bufÆÅÒ ÁÇÁÉÎÓÔ ÌÉÆÅȭÓ ÓÔÒÅÓÓÅÓȭ 
(Morgan and Ziglio, 2007: 18). 

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

Vulnerability  ȬÔÈÅ ÓÕÓÃÅÐÔÉbility of a system to disturbances 
determined by exposure to perturbations, sensitivity 
ÔÏ ÐÅÒÔÕÒÂÁÔÉÏÎÓȟ ÁÎÄ ÔÈÅ ÃÁÐÁÃÉÔÙ ÔÏ ÁÄÁÐÔȭ ɉ.ÅÌÓÏÎ ÅÔ 
al., 2007: 396) 

ȬÔÈÅ ÄÅÇÒÅÅ ÔÏ ×ÈÉÃÈ ÉÎÄÉÖÉÄÕÁÌÓ ÁÎÄ ÓÙÓÔÅÍÓ ÁÒÅ 
susceptible to or unable to cope with the adverse 
ÅÆÆÅÃÔÓ ÏÆ ÃÌÉÍÁÔÅ ÃÈÁÎÇÅȢȭ ɉ7(/ȟ ςππσȡ ςψɊ 

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

Resilience Ȭ4ÈÅ ÁÂÉÌÉÔÙ ÏÆ Á system and its component parts to 
anticipate, absorb, accommodate, or recover from the 
effects of a hazardous event in a timely and efficient 
manner, including through ensuring the preservation, 
restoration, or improvement of its essential basic 
structureÓ ÁÎÄ ÆÕÎÃÔÉÏÎÓȢȭ ɉ)0##ȟ ςπρςȡυφσɊ 

ȬÒÅÓÉÌÉÅÎÃÅ ÉÓ Á ÐÒÏÃÅÓÓ ÔÈÁÔ ÌÅÁÄÓ ÔÏ ÁÄÁÐÔÁÔÉÏÎȟ ÎÏÔ ÁÎ 
ÏÕÔÃÏÍÅȟ ÎÏÔ ÓÔÁÂÉÌÉÔÙȢȭ (Norris et al., 2008)  

Ȭthe process of negotiating, managing and adapting to 
significant sources of stress or trauma. Assets and 
resources within the individual, their life and 
environment facilitate this capacity for adaptation and 
ȬÂÏÕÎÃÉÎÇ ÂÁÃËȭ ÉÎ ÔÈÅ ÆÁÃÅ ÏÆ ÁÄÖÅÒÓÉÔÙȢȭ ɉ7ÉÎÄÌÅȟ 
2011); 

ȬÄÅÓÃÒÉÂÅÓ ÉÎÄÉÖÉÄÕÁÌÓȭ ÁÎÄ ÇÒÏÕÐÓȭ ÁÂÉÌÉÔÙ ÔÏ ÒÅÓÐÏÎÄ 
positively to threats, shocks, crises and other forms of 
adversity in ways that minimize harm to themselves 
ÁÎÄ ÍÁØÉÍÉÚÅ ÂÅÎÅÆÉÔÓȭ ɉ-ÁÒÍÏÔȟ 2013) 

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

Adaptation  ȬÁ ÓÔÒÅÓÓ ÒÅÓÐÏÎÓÅ ÉÎ ÌÉÇÈÔ ÏÆ ÁÃÃÅÓÓ ÔÏ ÒÅÓÏÕÒÃÅÓ ÁÎÄ 
ÔÈÅ ÁÂÉÌÉÔÉÅÓ ÏÆ ÐÅÏÐÌÅ ÔÏ ÃÏÐÅȭ ɉ3ÍÉÔ ÁÎÄ 7ÁÎÄÅÌȟ ςππφȡ 
284) 

ȬÔÈÅ ÄÅÃÉÓÉÏÎ-making process and the set of actions 
undertaken to maintain the capacity to deal with 
current or future predicteÄ ÃÈÁÎÇÅȢȭ ɉ.ÅÌÓÏÎ ÅÔ ÁÌȢȟ 
2007: 396) 

ȬÔÈÅ ÓÔÒÁÔÅÇÉÅÓȟ ÐÏÌÉÃÉÅÓ ÁÎÄ ÍÅÁÓÕÒÅÓ ÕÎÄÅÒÔÁËÅÎ ÎÏ× 
and in the future to reduce potential adverse health 
ÅÆÆÅÃÔÓȭ ɉ7(/ȟ ςππσȡ ρχɊ 

ȬÔÈÅ ÁÄÁÐÔÁÔÉÏÎ ÍÅÁÓÕÒÅÓ ÁÎÄ ÁÃÔÉÏÎÓ ÉÎ ÐÌÁÃÅ ÉÎ Á 
region or community to reduce the burden of a 
ÐÁÒÔÉÃÕÌÁÒ ÈÅÁÌÔÈ ÏÕÔÃÏÍÅȭ (WHO, 2003: 28) 

Action, response, strategy, or 
behaviour individuals implement 
in pre-emption or response to 
threats.  
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2.5.1 Conceptual and analytical framework linking assets, vulnerability, resilience and adaptation  

Having provided a review of the links between the concepts of vulnerability, resilience and 

adaptation, this section introduces the conceptual and analytical framework developed in this 

research.  

The approach taken in this thesis 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 based 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 a framework representating the relationship 

between the concepts described 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 human adaptation in 

general, which is specifically applied in this thesis to extreme 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 characteristics (e.g. sex) are considered to be fixed factors. All the other 

components of the surrounding layers are considered to be elements that in some instances can 

be changed or modified according to life circumstances (e.g. extreme temperatures): 

¶ assets are categorised in five groups (human, financial, physical, place-based and social) (see 

Section 2.2.4);    

¶ ÖÕÌÎÅÒÁÂÉÌÉÔÙ ÉÓ ÃÁÔÅÇÏÒÉÓÅÄ ÁÓ ȬÇÅÎÅÒÁÌȭ ÏÒ ȬÓÐÅÃÉÆÉÅÄȭ ɉÅȢÇȢ ÔÏ ÈÅÁÔȟ ÃÏÌÄȟ ÓÐÅÃÉÆÉÃ ÔÈÒÅÁÔÓ ÁÎÄ 

stressors) (see Section 2.2.1); 

¶ resilience is measured ÔÈÒÏÕÇÈ ÔÈÅ Ȭ3ÅÎÓÅ ÏÆ #ÏÈÅÒÅÎÃÅȭ ÁÎÄ ÃÏÍÐÒÉÓÅÓ ÔÈÒÅÅ ÄÉÍÅÎÓÉÏÎÓȟ 

namely comprehensibility, manageability and meaningfulness (see Section 2.3.4), and; 

¶ 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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Figure 2.1 Framework for understanding the relationship between the concepts of assets, 
vulnerability, resilience and adaptation in this thesis. 

 

This framework illustrates (Figure 2.1) the different layers of influence on human adaptation, by 

which through these the individual can develop or be assisted in developing what is needed for 

ÁÄÁÐÔÁÔÉÏÎȢ !ÄÁÐÔÁÔÉÏÎ ÉÓ ÉÎÆÌÕÅÎÃÅÄ ÂÙ Á ÒÁÎÇÅ ÏÆ ÆÁÃÔÏÒÓ ÂÏÔÈ ×ÉÔÈÉÎ ÁÎÄ ÏÕÔÓÉÄÅ ÔÈÅ ÉÎÄÉÖÉÄÕÁÌȭÓ 

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 cannot (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, shocks, stresses. The first 

layer represents assets and assets portfolio (i.e. human, financial, physical, place-based and social 

assets) that influence and is influenced by vulnerability and ultimately have an impact on 

adaptation and vice-versa. Assets operate to reduce vulnerability. The second layer represents 

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 by general and specified resilience. The next layer 

represents resilience, and it encompasses three dimensions. Comprehensibility (cognitive 

dimension), manageability (instrumental or behavioural dimension) and meaningfulness 

(motivational dimension) influence how resilience is shaped. Resilience, in turn, influences and is 

influenced by adaptation. Finally, the fourth layer represents adaptation, translated into the 

responses, strategies, behaviours and actions individuals implement in coping or responding to 
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specific threats, stressors and events that affect their lives. This thesis aims to address each layer 

of the diagram in turn in the subsequent chapters (Chapter 4: assets and vulnerability; Chapter 5: 

resilience; Chapter 6: adaptation). As such, in this 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 operationalization 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 study. Additionally, the framework illustrates the 

importance of considering individuals as embedded in cultural, social, economic and natural 

environments, the places where they live and work (i.e. collective and neighbourhood attributes). 

The framework thus, emphasizes the multi-directional 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 about the 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 development 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 the concepts 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 an interdisciplinary 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 concepts 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 

conceptual 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 vulnerability, 

increase resilience and improve adaptation to extreme temperatures. 

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

questions are developed in this thesis: 



92 

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. How are general, extreme heat and extreme cold resilience of older people shaped? 

3. What does adaptation to extreme heat and extreme cold look 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 visualised in Figure 2.2. It 

represents how the attempt in this thesis to better understand the interdependencies between 

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

 

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

The following chapter describes the research 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 

qualitative 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 outlines the 

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 (Section 3.3) 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 the data 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 questions in this thesis call for an integration of both natural and human sciences 

for a better understanding of what shapes general and specified (heat- and cold-related) 

vulnerability, resilience and adaptation to extreme temperatures, as such an interdisciplinary 

research approach is employed.   

Reducing vulnerability, enhancing resilience and improving adaptation to climate change and 

extreme temperatures represents a real-world problem that should be addressed by problem-

solving research. As this topic requires the understanding of diverse disciplines, 

interdisciplinarity, which involves the combination of two or more disciplines aiming at crossing 

boundaries between such disciplines (Barry et al., 2008; Petts et al., 2008; Lyall and Meagher, 

2012) is thought to be the best approach to solve real-world 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 to research. 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 research (Petts et 
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al., 2008). Therefore, most research 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 et al., 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 et al., 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 research focus and 

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

and budget.  The multimethodological approach used in this study results from a mixed-method 

approach where vulnerability is assessed through assets, resilience assessments are made using 

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

people living independently implement during extreme temperatures. )Î ÔÈÉÓ ÔÈÅÓÉÓȟ ȬÏÌÄÅÒ ÐÅÏÐÌÅȭ 

ÁÒÅ ÔÈÏÓÅ ÁÇÅÄ φυ ÏÒ ÏÖÅÒ ÁÎÄ Ȭliving independentlyȭ ÔÈÏÓÅ ÌÉÖÉÎÇ ÉÎ ÔÈÅÉÒ Ï×Î ÈÏÍÅÓ ×ÉÔÈ ÏÒ 

without support in their daily lives. The philosophical paradigm used in this research is the 

pragmatic paradigm, as according 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 combines features of both quantitative and qualitative approaches and involves the 

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

adds focus and flexibility to the research design allowing a more comprehensive understanding 

(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 cold-related) 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 qualitative) (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 data collection 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 and 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 in 

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). The quantitative data will be used to support 

and substantiate the qualitative data and vice-versa. 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 how older people living independently adapt to both extreme 

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 data collection, 

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 to explore the significance of general 

and specified (heat- and cold- related) vulnerability and resilience, and adaptation to extreme 

temperatures, in combination with a holistic and social ecological perspective (e.g. Stokols, 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) a case study 

approach combining different data collection methods is used (Hakim, 2000; Huberman and 

Miles, 2002; Yin, 2009; Bryman, 2012) (see Section 3.4).  Case studies combine exploration and 

descriptive interpretations (Hakim, 2000; Flyvbjerg, 2006; Thorpe and Holt, 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 circumstances (Yin, 2003; Flyvbjerg, 2006; Thorpe and Holt, 2008; Yin, 2009; 

Thomas, 2011). Case studies can be single or multiple and include both quantitative and 

qualitative data (Yin, 2009) allowing flexibility in the description of cases (Hakim, 2000). Using 

case studies also allows in-depth inquiry about the how and why looking into different 

perspectives allowing a three-dimensional image of an event or circumstance being even  

ȬÁÂÌÅ ÔÏ ÓÍÅÌÌ ÈÕÍÁÎ ÂÒÅÁÔÈ ÁÎÄ ÈÅÁÒ ÔÈÅ ÓÏÕÎÄ ÏÆ ÖÏÉÃÅÓȭ (Thomas, 2011: 7).  

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 specified (heat and cold) vulnerability, 

resilience and adaptation to extreme temperatures through ÏÌÄÅÒ ÐÅÏÐÌÅȭÓ point of view, in the 

city of Lisbon, Portugal.    

 

3.3.2 Case study: Portugal and the city of Lisbon  

The choice of the city of Lisbon in Portugal as the 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 cold temperatures and respective 

ÈÕÍÁÎ ÈÅÁÌÔÈ ÉÍÐÁÃÔÓ ÏÎ ÍÏÒÔÁÌÉÔÙ ÁÎÄ ÍÏÒÂÉÄÉÔÙ ÉÎ ÒÅÃÅÎÔ ÙÅÁÒÓȠ ÔÈÅ ÒÅÓÅÁÒÃÈÅÒȭÓ ÐÒÏÆÅÓÓÉÏÎÁÌ 

experience and previous research as a public health and epidemiology specialist, and an extensive 

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

below in more detail.  

 

χȢχȢφȢυ 0ÏÒÔÕÇÁÌȭÓ ÃÏÎÔÅØÔ 

 
- Location, History and Politics 

Portugal is a country with an area of 92.212 Km2, located in the Iberian Peninsula in south-west 

Europe facing the Atlantic Ocean and is most well-known and renowned by its ascension as a 

world power in the 15th and 16th centuries with the discovery and later possessions of some 

ÒÅÇÉÏÎÓ ÏÆ 3ÏÕÔÈ !ÍÅÒÉÃÁȟ !ÆÒÉÃÁȟ /ÃÅÁÎÉÁ ÁÎÄ !ÓÉÁȢ 0ÏÒÔÕÇÁÌȭÓ ÅÍÐÉÒÅ ÈÁÓ ÓÉÎÃÅ ÄÉÓÁÐÐÅÁÒÅÄ. The 

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-ςππψ ×ÏÒÌÄȭÓ ÅÃÏÎÏÍÉÃ ÁÎÄ ÆÉÎancial crisis that 
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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 in public 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 country 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 

0ÏÒÔÕÇÁÌȭÓ ÐÏÐÕÌÁÔÉÏÎ ÌÅÖÅÌÓ ×ÅÒÅ ÇÒÏ×ÉÎÇ ÕÎÔÉÌ ςπρπ ÁÎÄ ÓÔÁÒÔÅÄ Ôo decrease in 2011 (OECD, 

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 20υπȢ !Ó ÍÁÎÙ ÏÔÈÅÒ ÄÅÖÅÌÏÐÅÄ ÎÁÔÉÏÎÓȟ 0ÏÒÔÕÇÁÌȭÓ ÁÇÅÉÎÇ 

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

ÉÎÃÒÅÁÓÅÄ ÆÒÏÍ ρτȢχϷ ÔÏ ρωȢτϷ ɉÁÓ ÐÅÒÃÅÎÔÁÇÅ ÏÆ ÔÏÔÁÌ ÐÏÐÕÌÁÔÉÏÎɊ ɉ/%#$ȟ ςπρτɊȢ 0ÏÒÔÕÇÁÌȭÓ 

ageing population is 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 men (OECD, 2014). Overall 

the number of older people (65 years and older) per 100 young people has almost tripled from 

45.4 in 1981 to 129.4 in 2012 (Pordata, 2014). 

- Society  and Economics 

Inequality in Portugal has worsened recently with an increase of population 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 total 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 

ÌÉÎÅ ÈÁÓ ÎÏ× ÂÅÅÎ ÓÅÔ ÁÔ τπω ΌȾÍÏÎÔÈ ɉ).%ȟ ςπρτÁɊ ÁÎÄ ÓÅÖÅÒÅ ÄÅÐÒÉÖÁÔÉÏÎ ÎÏ× ÁÆÆÅÃÔÓ ρπȢωϷ ÏÆ 

the population and the population at risk of poverty or social exclusion has also risen (INE, 2013; 

).%ȟ ςπρτÁɊȢ !Ó ÓÕÃÈȟ 0ÏÒÔÕÇÁÌȭÓ ÐÏÐÕÌÁÔÉÏÎ ÉÓ ÆÁÃÉÎÇ ÈÉÇÈÅÒ ÉÎÅÑÕÁÌÉÔÙ ÁÎÄ an at-risk of poverty 

rate greater than the European mean, with both young and old people most at 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 a decrease in food, housing 

equipment, clothes and footwear expenditures 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 Portuguese Ministry of Finance, the total number of pensioners is 2.408.881 and 

around 80% of them receive a mean ÐÅÎÓÉÏÎ ÏÆ σφτ ΌȾÍÏÎÔÈ ɉ-ÉÎÉÓÔÅÒÉÏ ÄÁÓ &ÉÎÁÎÃÁÓȟ ςπρτɊȟ 

below the poverty line.   

- Environment 

Portugal is a country with mild a Mediterranean climate 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 Portugal more than those observed at both 

European and global scales: maximum temperatures have risen by 0.49°C 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 scenarios using the HadRM3 Regional 

Climate Model and the B2 (A2), B2 and A2 scenarios projected changes in the frequency of both 

extreme heat and cold temperatures, with an increase of the former and decrease 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 (e.g. 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 EU-14 mean of 16% (Healy, 2003). The study revealed that countries 

with milder climate were those with higher EWMȟ ×ÈÉÃÈ ÔÈÅ ÁÕÔÈÏÒÓ ÒÅÆÅÒ ÔÏ ÁÓ ÔÈÅ ȬÐÁÒÁÄÏØ ÏÆ 

×ÉÎÔÅÒ ÍÏÒÔÁÌÉÔÙȭ ɉ(ÅÁÌÙȟ ςππσɊȢ !ÄÄÉÔÉÏÎÁÌ ÆÉÎÄÉÎÇÓ ÏÆ ÔÈÁÔ ÓÔÕÄÙ ÉÎÃÌÕÄÅ ÓÉÇÎÉÆÉÃÁÎÔ ÒÅÌÁÔÉÏÎÓÈÉÐÓ 

between excess winter mortality and 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 ɀ which include  

Portugal ɀ 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 is still a lack in understanding the 

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 society (Vasconcelos 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 (e.g. Lucio et al., 2010; Carvalho et al., 2014).   

 

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

Country CSVM Mean winter 
temperature 

(°C) 

Cavity wall 
insulation 

(% houses) 

Roof 
insulation 

(% houses) 

Double 
glazing 

(% 
houses) 

Deprivation 
rate (%) 

Fuel 
poverty 
rate (%) 

Austria 0.14 1.4 26 37 53 - 6 
Belgium 0.13 3.7 42 43 62 22 10 
Denmark 0.12 2.1 65 76 91 17 4 
Finland 0.10 -3.5 100 100 100 - 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 1.5 - - - 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 Variation in Mortality.  

 

0ÏÒÔÕÇÁÌȭÓ ÒÅÄÕÃÅÄ ÌÅÖÅÌÓ ÏÆ ÓÏÃÉÏÅÃÏÎÏÍÉÃ ÐÒÏÇÒÅÓÓ ɉ/033ȟ ςπρςɊ ÁÎÄ ÍÏÒÅ ÒÅÃÅÎÔ ÁÕÓÔÅÒÉÔÙ 

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 EU-SILC (European 

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

ÍÅÎÔÉÏÎÅÄ ÁÂÏÖÅ ÁÎÄ ÃÏÎÆÉÒÍÓ 0ÏÒÔÕÇÁÌȭÓ ÌÏ× ÐÅÒÆÏÒÍÁÎÃÅ ÒÅÇÁÒÄÉÎÇ ÅÑÕÁÌÉÔÙȟ ÈÏÕÓÉÎÇ ÑÕÁÌÉÔÙ 

and energy affordability. In this regard, only 5% of dwellings in Portugal are equipped with 

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

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

vs EU-27 mean: 84%) and dwellings comfortably cool during summer time (58% vs EU-27 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 EU-15 countries. In 2012, 6.3% of the 

Portuguese population mentioned being in arrears with utility bills (EU-15 mean: 7.6%) (EU-SILC, 

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%) (EU-SILC, 2014b) and 27.0% of the population was 

unable to keep the home adequately warm (EU-15 mean: 9.5%) (EU-SILC, 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 individuals (OPSS 2012). 

0ÏÒÔÕÇÁÌ ÉÍÐÏÒÔÓ ÍÏÓÔ ÏÆ ÔÈÅ ÅÎÅÒÇÙ ÃÏÎÓÕÍÅÄȟ ×ÈÉÃÈ ÒÅÁÃÈÅÄ χωϷ ÉÎ ςπρρȠ ÔÈÅ ÃÏÕÎÔÒÙȭÓ 

dependency on external energy was found to be higher than the European mean of 52.7% in 2010 

ɉ).%ȟ ςπρσɊȢ !ÃÃÏÒÄÉÎÇ ÔÏ $ÒÏÍÁÃÑÕÅ ɉςπρσɊ 0ÏÒÔÕÇÁÌȭÓ ÅÎÅÒÇÙ prices are the 6th ÈÉÇÈÅÓÔ ɉχȢχρ ÃΌ 

per kWh) when compared with other EU-15 countries, for example with Great Britain 13th in the 

ÒÁÎËÉÎÇ ɉυȢφς ÃΌ ÐÅÒ Ë7ÈɊȢ )Î ÁÄÄÉÔÉÏÎȟ ÃÏÕÎÔÒÉÅÓ ×ÉÔÈ ÌÏ× ÉÎÃÏÍÅȟ ÌÉËÅ 0ÏÒÔÕÇÁÌ ×ÅÒÅ ÆÏÕÎÄ ÔÏ 

have comparatively higher energy prices than high income countries, like Great Britain 

(VaasaETT, 2014). Both residential electricity and gas prices have risen in Portugal in recent 

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

purchase power when compared with the other EU-15 countries (Dromacque, 2013; VaasaETT, 

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 increased fuel poverty in 

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

energy (the 4th highest among the EU-15), whilst Great Britain ranks 7th with around 4.5% of 

ÈÏÕÓÅÈÏÌÄÓȭ ÄÉÓÐÏÓÁÂÌÅ ÉÎÃÏÍÅ spent on energy (VaasaETT, 2014).     

- 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. In 2011 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 diseases and older 

people were exempt from paying GP appointments and specific medication essential to their 

health conditions. Currently many of these exemptions have been revoked, with impact on the 

access to healthcare and medication. As Portugal does not monitor the effects of the financial and 

economic crisis on health, as well as the impacts of budget cuts in health care provision it becomes 

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 concern about 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 on health can depend on a number of factors such 

as: the baseline socio-economic; health and social protection situation; the magnitude of the crisis, 

and; the opportunity for and quality of responses implemented (OPSS, 2012). Despite the lack of 

studies in Portugal 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, including for example, 

increases in suicide rates and transmissible diseases such as HIV (OPSS, 2012). In the case of 

prolonged socio-economic 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 heart disease, stroke, diabetes and infections (OPSS, 2012).  

 

3.3.2.2 The city of Lisbon  

,ÉÓÂÏÎ ÉÓ 0ÏÒÔÕÇÁÌȭÓ ÃÁÐÉÔÁÌ ÁÓ ×ÅÌÌ ÁÓ ÉÔÓ ÌÁÒÇÅÓÔ ÃÉÔÙ ÁÎÄ ÉÓ ÌÏÃÁÔÅÄ on the north bank of the Tagus 

River where it meets the Atlantic Ocean (38.7138° N, 9.1394° W) occupying an area of 85.0Km2 

(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 on the 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 consistent with previous 

findings (e.g. Calado et al., 2004; Hajat et al., 2007; Basu, 2009). In a study on heat stress and 

mortality in Lisbon, Dessai (2003) assessed the potential impacts of climate change, specifically 

regarding heatwaves and estimated that annual heat-related deaths are expected to rise from 5.4-

6 (per 100.000) in the period between 1980 to 1998, to 5.8-15.1 (per 100.000) in the 2020s and 

by 7.3-35.6 (per 100.000) by 2050s. Similarly, it was also found that heat-related mortality is 

expected to rise in Lisbon from 5.4-6 per 100.000 observed in 1980-1998, to 8.5-12.1 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 Portugal (Calado et al., 2004; Nogueira et al., 2005; 

Nogueira et al., 2009), there is still a pronounced gap in research and knowledge about cold-

related mortality and morbidity in Portugal, as well as in the city of Lisbon (Casimiro et al., 2006; 

Vasconcelos et al., 2013). In 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 problems in making 

estimations of cold-related 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 impacts observed in the city of Lisbon; the health 



102 

impacts on the older population and the projected increase of an ageing population; past and 

climate change projections of heat-related mortality (Casimiro et al., 2006), as well as; the lack of 

research in Portugal regarding extreme cÏÌÄȢ )Î ÁÄÄÉÔÉÏÎȟ ÒÅÓÅÁÒÃÈÅÒȭÓ knowledge of the language, 

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

enabling factors for implementing this research.  

 

3.3.3 Data collection  

Within the city of Lisbon, a total of 5 wards amongst 52 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 ÏÆ ÐÁÒÔÉÃÉÐÁÎÔÓȢ )Î ÏÒÄÅÒ ÔÏ ÆÉÎÄ ÓÕÉÔÁÂÌÅ ×ÁÒÄÓȟ ÒÅÓÅÁÒÃÈÅÒȭÓ 

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

assessments provided relevant information on the geographical, socio-economic, age diversity 

and contrasting 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 presented 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 people (Ward E) and two were located in the 

north region of the city and presented a low percentage of older people (Wards 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 
the city 

Resident Population 

  Total 65 years and older 
(% of total 
population) 

65-74 years (% 
of older people) 

75 years and older 
(% of older 

people) 
Ward A North 11 863 14.8% 59.6% 40.4% 
Ward B North 9 935 13.7% 58.5% 41.5% 
Ward C Centre 8 869 31.5% 34.3% 65.7% 
Ward D Centre 11 727 31.3% 36.0% 64% 
Ward E South  910 23.5% 38.8% 61.2% 

Source: INE, 2011. Percentage calculations specially prepared 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 review processes 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 find 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, face-to-face contacts and 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 Summer 2012 for conducting general structured interviews and 

heat-related semi-structured interviews (see Sections 3.4.2, and 3.4.3), and additional 

authorizations obtained in Winter 2012/2013 to conduct the cold-related semi-structured 

interviews (see Section 3.4.4).   

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, Portugal. The recruitment of participants encompassed a strategy to 

approach participants with diverse characteristics (e.g. age, sex, marital status, living 

arrangements, education level, financial status, health status, etc.). A mix of non-probability 

sampling techniques was used 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 applied to intentionally select individuals that had 

specific characteristics crucial to the research. A maximum variation approach (selected 

participants with different characteristics on the criteria thought to be crucial).  

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

- Quota sample was selected based on age (65 years of age or older) and sex in order to 

produce a sample reflecting the population characteristics of the research location, in terms 

of the relative proportions of people in the categories chosen.  

- Snowball sampl ing  was initiated by making an initial contact with individuals relevant to 

this research topic and receiving recommendations of other local older people (only the case 

for 2 participants: spouse and husband of participants) to participate in the research.  

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

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

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

interest, the researcher clarified the aims and objectives of the research, read thÅ Ȭ)ÎÆÏÒÍÁÔÉÏÎ ÆÏÒ 

0ÁÒÔÉÃÉÐÁÎÔÓȭ sheet (Appendix 3.1) and asked if the potential participant was willing to participate. 

The researcher 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 interview process.  

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 participants. 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 on ethics).  Usually, in the first few minutes after the initial 

approach, people with dementia would self-exclude themselves from participating in the study. 

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

directly screen potential participants for eligibility. The researcher assessed and evaluated 

ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÁÂÉÌÉÔÙ ÔÏ ÉÎÄÉÃÁÔÅ ÔÈÅÉÒ ×ÉÌÌÉÎÇÎÅÓÓ ÔÏ ÔÁÌË ÁÂÏÕÔ ÔÈÅ ÒÅÓÅÁÒÃÈ ÁÎÄ ÔÏ ËÎÏ× ÍÏÒÅ 

about what was expected from their participation in the study. The researcher 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 part icipating 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 (face-to-face) or 

weÒÅ ÒÅÁÄ ɉÔÅÌÅÐÈÏÎÅɊ Á Ȭ4ÈÁÎË ÙÏÕ ÌÅÔÔÅÒȭ ɉ!ÐÐÅÎÄÉØ σȢςɊȢ !ÌÌ ÉÎÆÏÒÍÁÔÉÏÎ ÆÏÒ ÐÁÒÔÉÃÉÐÁÎÔÓ ×ÁÓ 

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 approach does not allow a 

statistically representative sample size, it allowed the researcher to elicit through first person 

dialogue, in-depth understanding of the research topic. Also for logistical reasons (e.g. use of 

mixed methods, three research phases, timings 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). Informed consent (see Appendix 3.3) was 
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obtained for a total of 52 participants that 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 and D - University of the 3rd Age (e.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 (e.g. internet and computer classes, memory games 

and activities for older people): 6 participants; 

- Ward E - Lisbon Ward ÏÌÄÅÒ ÐÅÏÐÌÅȭÓ contact list: 6 participants.  

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 the order in which they were 

interviewed (1 st letter (s) oÆ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÉÄÅÎÔÉÆÉÃÁÔÉÏÎ codes: AM, BF, AAF) and their sex, M for 

male and F for female (last ÌÅÔÔÅÒ ÏÆ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÉÄÅÎÔÉÆÉÃÁÔion codes: AM, BF, AAF). Research 

ÐÁÒÔÉÃÉÐÁÎÔÓȭ mean age was 75.2 years, with a minimum age of participants being 65 years and a 

maximum age of 95 years, with 67% being female and 33% 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 widowed, 29% were married, 8% were divorced and 15% were 

single (Census data: 32% widowed; 52% married; 7% divorced; 9% single; INE, 2011). Appendix 

3.4 outlines additional characteristics of participants.  
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Table 3.3 Characteristics of participants in this research 

Participant Sex Age Marital status Living arrangements Household income (Ό/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 (Ό/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 

JM  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 

IIF  Female 87 Single Living with family members 501-800 Good Rented E 

JJF  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 both extreme heat and cold temperatures 

the decision to implement an inter-seasonal 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 temperatures and relate their actions, strategies, behaviours, options and 

associated limits to those periods. Data was collected during 2012 summer months (June, July and 

August) regarding Phases 1 and 2 (general and heat-related, respectively) and during 2012/2013 

winter months (December, January and February) regarding Phase 3 (cold-related), as outdoor 

and indoor temperatures are higher 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 resilience allowed 

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

3ÔÒÕÃÔÕÒÅÄ ÉÎÔÅÒÖÉÅ×Ó ×ÅÒÅ ÕÓÅÄ ÔÏ ÑÕÁÎÔÉÔÁÔÉÖÅÌÙ ÉÄÅÎÔÉÆÙ ÐÁÒÔÉÃÉÐÁÎÔÓȭ general assets, 

vulnerability and resilience and determine the most important features associated with these 

(Phase 1). Afterwards, semi-ÓÔÒÕÃÔÕÒÅÄ ÉÎÔÅÒÖÉÅ×Ó ×ÅÒÅ ÕÓÅÄ ÔÏ ÅØÐÌÏÒÅ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÓÐÅÃÉÆÉÅÄ 

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

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

ÕÎÄÅÒÓÔÁÎÄÉÎÇ ÏÆ ÏÌÄÅÒ ÐÅÏÐÌÅȭÓ ÖÉÅ×Ó ÁÎÄ ÉÄÅÎÔÉÆÙ ÈÏ× ÖÕÌÎÅÒÁÂÉÌÉÔÙȟ ÒÅÓÉÌÉÅÎÃÅ ÁÎÄ ÁÄÁÐÔÁÔÉÏÎ 

are shaped so that priority may be taken in addressing such features in order 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 research 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 an extended 

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 was 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 along 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. Face-to-face interviews were scheduled for a time most convenient for the participant 

via telephone or face-to-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 

ÉÎÔÅÒÖÉÅ×Ó ×ÉÔÈ ÐÁÒÔÉÃÉÐÁÎÔÓ ×ÈÉÃÈ ÅÎÁÂÌÅÄ ÔÈÅ ÐÒÏÔÅÃÔÉÏÎ ÏÆ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÐÒÉÖÁÃÙ ÁÎÄ 

confidentiality. The interview settings were comfortable, quiet and allowed the privacy needed 

for conducting the interviews (King and Horrocks, 2010). At the time of the interview the 

ÒÅÓÅÁÒÃÈÅÒ ÆÕÒÔÈÅÒ ÒÅÁÄ ÔÈÅ Ȭ#ÏÎÓÅÎÔ &ÏÒÍȭ ÁÎÄ ÉÎÑÕÉÒÅÄ ÉÆ ÔÈÅ ÐÏÔÅÎÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔ ÕÎÄÅÒÓÔÏÏÄ 

what was being asked of him/her, agreed to participate and could sign the consent form. All 

interviews were conducted by the researcher, administered and read out-loud 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 was also given. All interviews were digitally recorded with participantsȭ 

consent as the recording of interviews allowed better focus ÏÎ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÒÅÓÐÏÎÓÅÓ ÁÎÄ ÔÈÅ 

introduction of prompts and asking for additional information when necessary. As the language 

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 also qualitative information. Quantitative data collection (Phase 1) included 

socio-demographic characteristics, human assets, financial assets, physical assets, place-based 

assets and social assets to assess general vulnerability, and the Sense of Coherence scale (SOC-13) 

ÔÏ ÁÓÓÅÓÓ ÇÅÎÅÒÁÌ ÒÅÓÉÌÉÅÎÃÅȢ 1ÕÁÌÉÔÁÔÉÖÅ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ɉ0ÈÁÓÅÓ ς ÁÎÄ σɊ ÃÏÍÐÒÉÓÅÄ ÐÁÒÔÉÃÉÐÁÎÔÓȭ 

experiences, beliefs and opinions, and included questions about attitudes, awareness, 

perceptions, behaviours and knowledge of both extreme heat and cold temperatures, 

characteristics of specified assets in order to assess specified vulnerability, resilience and 

adaptation (heat- and cold-related).  

After each interview, the researcher reflected on the overall interview. This reflection allowed the 

ÉÍÐÒÏÖÅÍÅÎÔ ÏÆ ÉÎÔÅÒÖÉÅ×ÉÎÇ ÓËÉÌÌÓ ÁÎÄ ÔÏ ÔÈÉÎË ÁÂÏÕÔ ×ÁÙÓ ÏÆ ÉÍÐÒÏÖÉÎÇ ÐÁÒÔÉÃÉÐÁÎÔÓȭ 

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 and improving the 

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

ÔÏ ÁÓÓÅÓÓ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ×ÉÌÌÉÎÇÎÅÓÓ ÔÏ ÐÁÒÔÉÃÉÐÁÔÅ ÁÎÄ ÔÈÅÉÒ ÏÖÅÒÁÌÌ ÃÏÎÔÅÎÔÍÅÎÔ ÔÏ ÁÎÓ×ÅÒ ÁÌÌ 

interview questions. 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 

ÒÅÐÒÅÓÅÎÔÉÎÇ ÁÎ ÉÎÆÏÒÍÁÌ ÁÎÄ ÒÅÌÁØÅÄ ÃÏÎÖÅÒÓÁÔÉÏÎ ÁÂÏÕÔ ÏÌÄÅÒ ÐÅÏÐÌÅȭÓ ÖÉÅ×Óȟ ÅØÐÅÒiences and 

behaviours related to the topic of the research, and the pilot study was 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 people living independently on general assets, vulnerability 

and resilience (structured-interviews from Phase 1) and extreme cold (semi-structured 

interviews from Phase 3). The selection of the pilot cases took into account the sampling 
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techniques considered above (see Box 3.1) and 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 Patton in 2002 ÃÁÌÌÅÄ ȬÔÈÉÎË ÁÌÏÕÄȭ ÁÌÓÏ 

allowed to cÁÐÔÕÒÅ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÃÏÍÍÅÎÔÓ ÁÎÄ ÑÕÅÓÔÉÏÎÓ ÁÂÏÕÔ ÔÈÅ ÄÁÔÁ ÃÏÌÌÅÃÔÉÏÎ ÐÒÏÃÅÄÕÒÅÓ 

(Ruane, 2005). All interviews were audio-recorded and the data generated analysed. The analysis 

of both researcherȭÓ and participantsȭ experiences during the pilot study allowed the 

establishment and confirmation that both structured and semi-structured interviews were the 

best way of gaining access to information on general and specified (heat- and cold-related) assets, 

vulnerability, resilience as well as adaptation to extreme 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 questions 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 them to 

understand the Likert-scales answer category options;  

b) Semi-structured 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 to allow more explorations of parÔÉÃÉÐÁÎÔÓȭ ÉÄÅÁÓ ÁÎÄ ÔÈÏÕÇÈÔÓ; 

- 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 researcher to improve her 

interviewing skills and technique by making the interviews less formal, to become more relaxed 

and confident as interviews were progressing and, as 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 more familiar with the sequence and wording of questions. At the end of the 



113 
 

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 views in 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 (inter-seasonal approach): the first time to 

implement Phases 1 and 2 and the second time to conduct Phase 3 of the research. 

 

3.4.2 Phase 1: General structured 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 English and Portuguese. 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 socio-demographic and health related 

questions are addressed first, followed by more personal questions on social contacts and 

finance/income. The broad topics in the structured interviews protocol included:  

Å Socio-demographic information (sex, age, marital status, living arrangements, level of 

education, occupation); 

Å Health, quality of life and Sense of Coherence; 

Å Social capital, social support and social participation;  

Å Housing and appliances information;  

Å Neighbourhood, city and country information; 

Å Finance/Income. 

 

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, Phase 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 summer 2012 between June and August (all participants in Table 3.3). With 

ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÐÅÒÍÉÓÓÉÏÎȟ ÔÈÅ ÒÅÓÅÁÒÃÈÅÒ ÄÉÇÉÔÁÌÌÙ ÒÅÃÏÒÄÅÄ ÔÈÅ ÉÎÔÅÒÖÉÅ×Ó ÁÎÄ ÐÁÒÔÉÃÉÐÁÎÔÓȭ 

responses to the structured interviews (Phase 1) in addition to being audiotaped were also 

recorded (handwriting) using individual participantsȭ interview sheets. Immediately after the 

implementation of Phase 1 structured interviews, Phase 2 semi-structured interviews were 

conducted for both the researcherȭÓ ÁÎÄ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÃÏÎÖÅÎÉÅÎÃÅȟ ÔÈÕÓ ÔÁËÉng place in the same 

day.   
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 3.4.3 Phase 2: Heat-related semi-structured interviews 

Informed by the pilot study, the Phase 2 qualitative interview protocol was developed by 

converting the cold-related questions piloted into heat-related 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 understanding 

on vulnerability, resilience and adaptation to extreme heat, semi-structured interviews were 

conducted. Fifty two interviews with the same participants from Phase 1 were conducted during 

summer 2012 between June and August (all participants in Table 3.3). Heat-related semi-

structured interviews were employed to capture ÏÌÄÅÒ ÐÅÏÐÌÅȭÓ asset portfolio, vulnerability, 

resilience and adaptation to extreme heat, allowing participants to freely express their opinions, 

experiences as well as behaviours. Furthermore, 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 answers. The broad topics 

explored in the qualitative interviews included:  

- Experiences, everyday behaviours and responses to heat;  

- Barriers to adaptation to heat; 

- Perceptions of vulnerability to heat; 

- Knowledge of affected groups; 

- Perceptions of heat-related risks; 

- Daily disruptions during heat; 

- Perceptions of warming weather; 

- Extreme heat information;  

- Social contacts and health during extreme heat;  

- Residential  characteristics during extreme heat; 

- Knowledge of the Heatwave Plan. 

 

Interviews were conducted (audio-recorded) and transcribed in Portuguese by the researcher. At 

the end of the interviews participants were asked if they were willing to participate at a later stage 

in Phase 3 of the research (cold-related semi-structured 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 3.5). Both Phase 1 and Phase 2 interviews 

combined ranged from 22 minutes to 1 hour and 47 minutes, with a mean of 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 65 years and a maximum age 95 years. 

 

3.4.4 Phase 3: Cold-related semi -structured interviews  

Research Phase 3 consisted of qualitative semi-structured interviews  aimed at exploring 

ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÖÕÌÎÅÒÁÂÉÌÉÔÙȟ ÒÅÓÉÌÉÅÎÃÅ ÁÎÄ ÁÄÁÐÔÁÔÉÏÎ ÔÏ extreme cold (Appendix 3.6). Both 

extreme heat and cold temperatures interviews contained parallel variables (Creswell, 2014) as 

the same questions were asked, the only difference being the extreme heat or cold focus. Informed 

by the pilot study, improvements to the interview protocol were also implemented and interviews 

were conducted during winter 2012-2013 between December and February (year 2013). Cold-

related interviews followed the same procedures as presented in Section 3.4.3, and the 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 cold-related risks; 

- Daily disruptions during extreme cold; 

- Perceptions of cooling weather; 

- Extreme cold information;  

- 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 six participants 

withdrew from this phase of the research (4 females and 2 males) (Table 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 telephone contacts (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 a mean duration of 37 minutes and a total 

of 29 hours of interviews. The mean age 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 (semi-

structured interviews) is the best choice to better understand what shapes vulnerability, 

resilience and adaptation to both extreme heat and cold temperatures, building on a conceptual 

and analytical framework linking assets, vulnerability, resilience and adaptation (see Chapter 2, 

Section 2.5.1). The research employed interview protocols to collect 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 heat-related semi-structured interviews (Phase 2) and 46 cold-related semi-structured 

interviews with older people aged 65 or older in the City of Lisbon, Portugal were analysed. Figure 

3.2 presents a summary overview of the research including the quantitative and qualitative data 

analysis integration process.  
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Figure 3.2 Summary overview of research 
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3.5 Analytical approach: Considerations for data management and analysis  

Each interview (Phases 1, 2 and 3) was audiotaped and recorded (handwriting) using individual 

participantsȭ interview 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 research in Microsoft Excel 2010. The data entry tool is comprised of: an 

ȬÏÖÅÒÖÉÅ×ȭ ÓÈÅÅÔȠ Á ȬÓÔÒÕÃÔÕÒÅÄ ÉÎÔÅÒÖÉÅ×ȭ ÓÈÅÅÔ ÁÎÄȠ Á ȬÆÒÅÑÕÅÎÃÉÅÓȭ ÓÈÅÅÔȢ 4ÈÅ ȬÏÖÅÒÖÉÅ×ȭ ÓÈÅÅÔ 

provides an overview of all interview questions, of information on the type of question (e.g. closed 

or open-ÅÎÄÅÄɊȟ ÏÆ ÔÈÅ ÐÏÓÓÉÂÌÅ ÁÎÓ×ÅÒÓ ÁÎÄ ÔÈÅ ÃÏÄÅÓ ÆÏÒ ÅÁÃÈ ÁÎÓ×ÅÒȢ 4ÈÅ ȬÓÔÒÕÃÔÕÒÅÄ ÉÎÔÅÒÖÉÅ×ȭ 

ÓÈÅÅÔ ÉÓ ×ÈÅÒÅ ÅÁÃÈ ÐÁÒÔÉÃÉÐÁÎÔȭÓ ÄÁÔÁ ÉÓ ÉÎÔÒÏÄÕÃÅÄ ÉÎ Á ÓÐÅÃÉÆÉÃ ÒÏ× ×ÉÔÈÉÎ ÔÈÅ ÓÈÅÅÔȢ 4ÈÅ 

ȬÆÒÅÑÕÅÎÃÉÅÓȭ ÓÈÅÅÔ ÃÏÎÔÁÉÎÓ ÐÒÅ-entered formulas that automatically provide descriptive 

frequencies of all data entered. Semi-structured 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 coding software (QSR International).  

Individual participants and not only whole sample analysis of both general (quantitative), heat- 

and cold-related (qualitative) data are used 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 

spectrum 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 such, using individual participantsȭ data provides a more 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 chosen allowed the researcher to better familiarize herself with both the 

quantitative 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 sets 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 in two 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 Index (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, Sections 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 this study through these indices 

further allows the use of an analogous strategy to qualitatively evaluate both heat- and cold-

related vulnerability and resilience through parallel variables. Detailed information on indicators 

collected, approaches used for calculating 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 scale used as a measure for general 

resilience in this study was also assessed.  

The analytical approaches and indices derived from the data collected are: 

¶ Composite Index Approach ɀ the purpose is the calculation of the General Vulnerability Index 

(GVI) and build on previous work on composite indices (e.g.  Sullivan, 2002; UNDP, 2007; 

Hahn et al., 2009);  

¶ Sense of Coherence Approach ɀ the Orientation to Life Questionnaire (SOC-13 scale) is used 

to access resilience and ultimately for calculating the General Resilience Index (GRI). The 

development of the GRI through the SOC-13 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 the General 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. (2009), a 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 earlier research 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 li ving 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, place-based and social), 
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vulnerability through the use of assets and resilience through the use of the Sense of Coherence 

approach.  

 

Table 3.4 Types of information  and main indicators collected in the structured interviews used 
for the development of the indices. 
 
Types of informati 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 
- %ÑÕÉÐÍÅÎÔȭÓ Ⱦ ÇÏÏÄÓ 
 

Place-based assets 
 

- Access to facilities 
- Quality of public services 
- Access to green spaces 
- Heatwave Plan and Cold Weather Plan 
 

Social assets - Social contacts 
- Social support 
- Emotional support  
- Financial support  
- Social participation 
- Social activities 
 

General Vulnerability Index  
(GVI) 
 

Composite Index Approach : 
- Human assets 
- Financial assets 
- Physical assets 
- Place-based assets 
- Social assets 
 

General Resilience Index 
(GRI)  

Sense of Coherence Approach: 
- Meaningfulness 
- Comprehensibility 
- Manageability  
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3.5.1.1 The General Vulnerability Index: composite index approach 

The GVI composite index developed here builds on other composite indices (e.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 not common as 

most studies rely on available data and are subject to issues of missing data and errors of using 

different time and space scales (e.g. Hahn et al., 2009) (see Chapter 2, Section 2.2.3). Additionally, 

community and household level data is usually used (Hahn, 2009; Antwi -Agyei et al., 2013; Shah 

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.). Secondly, it allowed the researcher to undertake different approaches in analysing 

the data in order to develop the index presented. By bringing together the different variables into 

indicators and sub-indicators to compose the index, the approach taken in this study allows the 

findings to reflect individual participantsȭ and overall sample characteristics. As a result, the 

indicators and sub-indicators used herein were developed for the purposes of this research and 

included in the structured interview protocol implemented in Phase 1 of research. The calculation 

of the GVI took into consideration the theoretical framework developed in Chapter 2 which 

incorporates assets within the sustainable livelihoods approach (Chambers and Conway, 1992) 

and the salutogenic approach (Antonovsky, 1987). The decision to use 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 sample and individual participantsȭ indices.  

The GVI developed specifically for this research is composed of fifty eight sub-indicators 

aggregated in five indicators. These indicators were selected based on the literature review on the 

theoretical role each of the indicators has in shaping vulnerability (see Chapter 2, Section 2.2.3). 

The five major indicators comprise: human assets, financial assets, physical assets, place-based 

assets and social assets. In Appendix 3.7 can be seen a summary of each major and sub-indicators, 

how they are quantified and the question used in the structured-interviews to obtain the indicator 

data. Following the selection of indicators, a balanced weighted approach was implemented 

determining that each of the sub-indicators contributes equally to the overall vulnerability 

(Sullivan, 2002; Vincent, 2004; UNDP, 2007; Vincent, 2007), despite each indicator being 

composed by a different number of sub-indicators. 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 sub-indicators and can be revised to meet 

other or future requirements.  

A sensitivity analysis was undertaken to test the robustness of the GVI values. It consisted of 

repeating the primary analysis of the quantitative data, substituting the values used in the 

balanced weighted approach with other values to determine if the analysis was robust or sensitive 

to these changes. Sensitivity analysis was thus used to determine 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 participantsȭ GVI values using a strategy of doubling the weighting of each 

type of asset at a time. The sensitivity analysis showed that overall the results are not affected by 

the changes done, revealing high levels of certainty, which also shows robustness. Despite this, 

the results show for 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 GVI in 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 individual or sample focus as is taken here. As a result, modified 

formulae are presented below to account for such differences: 

1) In order to assess their 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. 

ὭὲὨὩὼ     (Eq. 1) 

In this equation, ί represents the original sub-indicator value and ί  and ί  represent the 

minimum and maximum possible value for the sub-indicator, respectively.   

2) After the standardisation of each sub-indicator the mean of the standardised value of each 

indicator is calculated using Eq. 2 (Hahn et al., 2009), obtaining a final value for each indicator (i.e. 

assets).  
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ὓ
В

           (Eq. 2) 

In the equation, ὓ   represents one of the five indicators [Human Assets (HA), Financial Assets 

(FA), Physical Assets (PA), Place-based Assets (PBA), or Social Assets (SA)], ὭὲὨὩὼ represents 

the sub-indicators, indexed by Ὥ, that are part of each indicator, and  ὲ is the number of number of 

sub-indicators for each indicator. 

3) Following the calculation of the mean standardised values of each of the five indicators, 

their balanced/equally weighted means were merged using Eq. 3 (also expressed as Eq. 4) (Hahn 

et al., 2009) to create the GVI score. The weighting 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).  

ὋὠὍ
В

 

В
            (Eq. 3)  

also expressed as 

ὋὠὍ  
        (Eq. 4) 

In equations 3 and 4, ὋὠὍ represents the General Vulnerability Index value, resulting from the 

weighted mean of the five indicators. The  ύ , represents the weights of each indicator and is 

derived from the number of sub-indicators that are part of each indicator. The inclusion of the 

 ύ  ensures that all sub-indicators have an equal contribution to the overall GVI. In this research 

the GVI varies between 0 (low vulnerability) 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 all GVI 

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). Other 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 limitation 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 be a 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, 2007). 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 sample general 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 scale (SOC-13) are 

used to assess both whole sample and individual participantsȭ general 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., 2007) and 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 has a seven-point 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 manageability dimension is composed by 4 items and the 

meaningfulness dimension is composed by 4 items, with an overall 13 items, thus called SOC-13 

(Antonovsky, 1987).   

The salutogenic approach introduced by Antonovsky (1987) was used to assess general resilience 

among the study sample (a total of 52 older people living independently in the city of Lisbon, 

Portugal). The total general resilience sum scores and general resilience dimensions scores 

(comprehensibility, manageability and meaningfulness) are calculated and 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 et al. (2009). 

Theoretical validity of calculating the 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 into a General 

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 Eq. 1 (as used for calculating the GVI, above) 

ὭὲὨὩὼ               (Eq. 1) 

In this equation, ί represents the original indicator value (sum of all scores within the specific 

indicator) , and ί  and ί  represent the minimum and maximum possible 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 

ÄÅÖÅÌÏÐÅÄ ÔÏ ÒÅÐÒÅÓÅÎÔ ÔÈÅ ÄÉÓÔÒÉÂÕÔÉÏÎ ÏÆ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÓ ÈÁÖÉÎÇ ȬÈÉÇÈȭ ÏÒ ȬÌÏ×ȭ ÖÕÌÎÅÒÁÂÉÌÉÔÙ ÁÎÄ 

resilience. Matrices of the GVI, its five asset components and GRI were developed (see Chapters 4, 

5 and 7). 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 vulnerability 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 associations, 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 used. In 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, &ÉÇÕÒÅÓ χȢς ×ÅÒÅ ÐÅÒÆÏÒÍÅÄ ȬÍÁÎÕÁÌÌÙȭ ÔÏ ÐÒÏÖÉÄÅ ÃÏÍÐÁÒÁÂÌÅ 

outputs (see also 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, physical, place-based and social assets) contributing 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 semi-structured interviews (Phases 2 and 3) (Creswell, 2007).  

Firstly, to start familiarising herself with the data the researcher transcribed all interviews 

obtained from Phases 2 and 3 (heat- and cold-related 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 re-reading all 52 individual heat-related and 

all 46 individual cold-related interview transcripts in an iterative process.  

Secondly, all textual data were grouped, coded and analysed at both the individual and whole 

sample levels in NVivo 9 qualitative data analysis software. Initial themes and codes arose from 

interview transcripts and as transcript analyses developed additional codes were included until 

the achievement of final codes. Initial themes were refined and changed throughout this iterative 

data analysis process until final themes were obtained. This was possible by coding and 

categorising all data using a systematic approach which enabled data interpretation and the 

identification of themes and sub-themes. Overall data and individual transcripts were analysed 

taking into account the research and sub-research questions looking for content and patterns on 

the concepts under analysis (vulnerability, resilience and adaptation) on both heat- and cold-

related interviews.  

Thirdly , the qualitative data analysis of individual participantsȭ transcripts allowed the 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 been developed as 

follows (Box 3.2). 
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Box 3.2. Qualitative data analysis process   

1 - Develop individual participantsȭ text interview records (transcripts). 

2 - Taking into account preliminary themes developed from the interview protocol question 

and based on the research questions, read and re-read the transcripts thoroughly.   

3 - Note key themes from transcripts.  

4 - Development of initial themes that include emergent themes, sub-themes and categories.  

5 - Link emergent themes, sub-themes and categories to the theoretical concepts of assets, 

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 cold 

vulnerability, resilience and adaptation content and themes. 

9 - Examine the matrix for interpreting individual participantsȭ data 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 Heat- and cold-related vulnerability 

Qualitative semi-structured 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 and individual participantsȭ asset portfolio and vulnerability to extreme 

heat and cold temperatures. The researcher looked for a balance between within-case and cross-

case patterns for developing the themes taking into account both similarities and differences 

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 more generally expressed themes, but not as 

much used. In 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 of assets 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 systematic coding process was used to highlight the major vulnerability characteristics of 

individual participants. Heat- and cold-related vulnerability were assessed taking into 

consideration individual assets portfolio. High asset-based vulnerability was thus defined as 

follows:  
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¶ 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;  

¶ High financial assets vulnerability , when participants faced difficulties paying energy bills for 

cooling/heating and/or did not want to spend energy/money to keep cool/warm; 

¶ 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;  

¶ High place-based assets vulnerability, when participants did not have/or went to green spaces 

and/or facili ties close by to keep cool/warm and were not aware of the Heatwave/Cold 

Weather Plan and/or had no interest on it, and;  

¶ High social 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 cold-related vulnerability were assessed through the following procedure: 

ÐÁÒÔÉÃÉÐÁÎÔÓ ×ÉÔÈ ÁÔ ÌÅÁÓÔ ÔÈÒÅÅ ȬÈÉÇÈȭ ÁÓÓÅÔÓ ÖÕÌÎÅÒÁÂÉÌÉÔÙ ÁÒÅ ÃÏÎÓÉÄÅÒÅÄ ÔÏ ÈÁÖe high heat-/cold -

ÒÅÌÁÔÅÄ ÖÕÌÎÅÒÁÂÉÌÉÔÙȠ ÏÎ ÔÈÅ ÏÔÈÅÒ ÈÁÎÄȟ ÐÁÒÔÉÃÉÐÁÎÔÓ ×ÉÔÈ Ô×Ï ÏÒ ÌÅÓÓ ȬÈÉÇÈȭ ÁÓÓÅÔÓ ÖÕÌÎÅÒÁÂÉÌÉÔÙ 

are considered to have low heat-/cold -related vulnerability. This information was compiled for 

all participants in a table and presented in the form of a matrix, representing in two different 

quadrants all participants either revealing high (top quadrant) or low (bottom quadrant) 

ÖÕÌÎÅÒÁÂÉÌÉÔÙȢ )Î ÔÈÅÓÅ ÍÁÔÒÉÃÅÓȟ ÔÈÅ ÏÒÄÅÒ ÏÆ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÃÏÄÅÓ (i.e. AM, BF) within each quadrant 

does not reflect different levels of vulnerability within each quadrant and the two different types 

of grey are used for distinction between quadrants (darker grey represents high vulnerability and 

lighter grey represents low vulnerability) (see Chapter 4).  

 

3.5.2.2 Heat- and cold-related resilience 

As above, qualitative semi-structured interviews data are used to assess individual participantsȭ 

levels of resilience to extreme temperatures. In doing so, the researcher took into account the 

characteristics of all three dimensions of resilience (comprehensibility, manageability and 

meaningfulness) in each participantsȭ transcripts and, through an iterative and systematic coding 

process, ×ÁÓ ÁÂÌÅ ÔÏ ÄÅÆÉÎÅ ÅÁÃÈ ÏÆ ÔÈÅ ÒÅÓÉÌÉÅÎÃÅ ÄÉÍÅÎÓÉÏÎÓ ÁÓ ȬÈÉÇÈȭ ×ÈÅÎȡ 

¶ 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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¶ High manageability is characterised by participants 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.  

¶ High meaningfulness, when participants 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 cold-related resilience were assessed through the following procedure: 

pÁÒÔÉÃÉÐÁÎÔÓ ȬÈÉÇÈȭ ÉÎ ÁÔ ÌÅÁÓÔ Ô×Ï ÒÅÓÉÌÉÅÎÃÅ ÄÉÍÅÎÓÉÏÎÓ ÁÒÅ ÃÏÎÓÉÄÅÒÅÄ ÁÓ ÈÁÖÉÎÇ ÈÉÇÈ ÈÅÁÔ-/cold -

ÒÅÌÁÔÅÄ ÒÅÓÉÌÉÅÎÃÅ ÁÎÄ ÐÁÒÔÉÃÉÐÁÎÔÓ ȬÈÉÇÈȭ ÉÎ ÏÎÅ ÏÒ ÎÏÎÅ ÒÅÓÉÌÉÅÎÃÅ ÄÉÍÅÎÓÉÏÎÓ ×ÅÒÅ ÃÏÎÓÉÄÅÒÅÄ ÔÏ 

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 

ÏÒÄÅÒ ÏÆ ÐÁÒÔÉÃÉÐÁÎÔÓȭ codes (i.e. AM, BF) within each 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 represents low 

vulnerability) (see Chapter 5). 

4ÈÅÓÅ ȬÈÉÇÈȭ ÏÒ ȬÌÏ×ȭ ÃÏÄÉÎÇÓ ÁÒÅ ÔÈÅÎ ÒÅÌÁÔÅÄ ÔÏ ÔÈÅ ÔÈÒÅÅ ÄÉÍÅÎÓÉÏÎÓ ÏÆ ÒÅÓÉÌÉÅÎÃÅȡ 

comprehensibility, manageability and meaningfulness. The three resilience dimensions 

(comprehensibility, manageability and meaninÇÆÕÌÎÅÓÓɊ ÁÒÅ ÃÏÄÅÄ ÁÓ ȬÈÉÇÈȭ ɉ(Ɋ ÏÒ ȬÌÏ×ȭ ɉ,Ɋȟ 

indicating the pressure of resilience to move up (F), to be stable (J or L) or to move down (G). An 

example of a resilience type is HLH which represents being high on comprehensibility, low on 

manageability and 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). All profiles are developed using 

ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÉÎÔÅÒÖÉÅ× ÄÁÔÁȟ ÂÙ ÒÅÁÄÉÎÇ ÅÁÃÈ ÔÒÁÎÓÃÒÉÐÔ ÁÎÄ ÓÅÌÅÃÔÉÎÇ ÔÈÅ ÍÏÓÔ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃ ÐÁÒÔÓ 

(Seidman, 1998) and to ÂÒÉÎÇ ÔÏ ÌÉÆÅ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÉÎÄÉÖÉÄÕÁÌ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓȟ ÁÓ ÅÁÃÈ ÐÁÒÔÉÃÉÐÁÎÔ 

represents a unique pool of vulnerability, resilience and adaptation characteristics that can be 

underrepresented when looking at overall sample data. A review of individual participantsȭ 

transcripts (Phases 1, 2 and 3) was undertaken to develop individual participantsȭ profiles that 

can be found in Chapters 4, 5, 6 and 7. These profiles correspond to individual participants in this 

ÒÅÓÅÁÒÃÈ ÁÎÄ ÐÏÒÔÒÁÙ ÔÈÅÉÒ ȬÒÅÁÌȭ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÁÓ ÏÂÔÁÉÎÅÄ ÆÒÏÍ ÔÈÅÉÒ ÔÒÁÎÓÃÒÉÐÔÓȢ  
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3.6 Ethical considerations  

Involving and researching older 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 2011/2012 ɀ 30) (Appendix 3.10) and from Universidade de Lisboa, 

Instituto de Ciências Sociais Ethical Committee (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 consulting and 

involving them in the research and founded in principles of inclusion, equal treatment, respect 

and empowerment of those involved. Furthermore, issues of illness, frailty and dementia were 

carefully taken into account in order to preserve ÏÌÄÅÒ ÐÅÏÐÌÅȭÓ health and wellbeing. 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 of research. A telephone number of the researcher was 

ÐÒÏÖÉÄÅÄ ÉÎ ÔÈÅ Ȭ)ÎÆÏÒÍÁÔÉÏÎ ÆÏÒ 0ÁÒÔÉÃÉÐÁÎÔÓȭ ÓÈÅÅÔ for participants to contact in case of needing 

any support. The researcher also sought feedback from participants after each phase of the 

research to which 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 the researcher to 

participate in the study. Due to likelihood of difficulty in understanding terms such as assets, 

vulnerability, resilience and adaptation, as well as  extreme (heat and cold) temperatures, the 

research ÔÉÔÌÅ ÏÎ ÔÈÅ Ȭ)ÎÆÏÒÍÁÔÉÏÎ ÆÏÒ 0ÁÒÔÉÃÉÐÁÎÔÓȭ ÁÎÄ Ȭ#ÏÎÓÅÎÔ &ÏÒÍȭ ÉÓ Ȱ5ÎÄÅÒÓÔÁÎÄÉÎÇ ÔÈÅ 

ÆÁÃÔÏÒÓ ÉÎÆÌÕÅÎÃÉÎÇ ÏÌÄÅÒ ÁÄÕÌÔÓȭ ÖÉÅ×Ó ÁÎÄ ÂÅÈÁÖÉÏÕÒÓ ÄÕÒÉÎÇ ÖÅÒÙ ÈÏÔ ÁÎÄ ÖÅÒÙ ÃÏÌÄ ×ÅÁÔÈÅÒȱȢ  

4ÈÅ Ȭ)ÎÆÏÒÍÁÔÉÏÎ ÆÏÒ 0ÁÒÔÉÃÉÐÁÎÔÓȭ ×ÁÓ ÔÈÅ ÐÒÅÆÅÒÒÅÄ ÃÈÏÉÃÅ ÉÎ ÐÒÏÖÉÄÉÎÇ ÐÁÒÔÉÃÉÐÁÎÔÓ with 

information outlining th e research overall. It was developed instead of a Ȭ,ÅÔÔÅÒ ÔÏ 0ÁÒÔÉÃÉÐÁÎÔÓȭ ÁÓ 

first contact with participants was made in person by the reseacher and it would duplicate the 

ÉÎÆÏÒÍÁÔÉÏÎ ÐÒÏÖÉÄÅÄ ÂÙ ÔÈÅ Ȭ)ÎÆÏÒÍÁÔÉÏÎ ÆÏÒ 0ÁÒÔÉÃÉÐÁÎÔÓȭȢ Care was also taken in providing older 

adults with documentation with appropriate font sizes and vocabulary to ensure total inclusion 

of participants. Ȭ)ÎÆÏÒÍÁÔÉÏÎ ÆÏÒ 0ÁÒÔÉÃÉÐÁÎÔÓȭ ÃÏÎÔÁÉÎÓ ÉÎÆÏÒÍÁÔÉÏÎ ÏÎȡ 
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¶ The research title; 

¶ The nature and purpose of the research, 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 deliverables 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; 

¶ 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 participate in Phases 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 (i.e. first name or first and last names) or by writing 

the first letter of their first name, which all did without constraints.  

 

4ÈÅ Ȭ#ÏÎÓÅÎÔ ÆÏÒÍȭ ɉ!ÐÐÅÎÄÉØ σȢσɊ ÃÏÎÔÁÉÎÓ ÉÎÆÏÒÍÁÔÉÏÎ ÏÎȡ 

¶ The research title; 

¶ 4ÈÅ ÎÁÔÕÒÅ ÁÎÄ ÐÕÒÐÏÓÅ ÏÆ ÔÈÅ Ȭ)ÎÆÏÒÍÁÔÉÏÎ ÆÏÒ 0ÁÒÔÉÃÉÐÁÎÔÓȭȠ 

¶ 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 storage issues; 

¶ The assurance of anonymity of the participants in publications and presentations arising from 

the research;   

¶ The agreement in taking part in the research (Seidman, 1998). 

 

Some participants in this research were not able to read either ÔÈÅ Ȭ)ÎÆÏÒÍÁÔÉÏÎ ÔÏ 0ÁÒÔÉÃÉÐÁÎÔÓȭ 

or Ȭ#ÏÎÓÅÎÔ &ÏÒÍȭ ÄÕÅ ÔÏ ÉÌÌÉÔÅÒÁÃÙȢ )Î ÓÕÃÈ ÃÁÓÅÓȟ ÁÓ ÔÈÅ ÒÅÓÅÁÒÃÈÅÒ ÒÅÁÄ ÔÈÅÓÅ ÄÏÃÕÍÅÎÔÓ ÔÏ ÁÌÌ 

participants out loud and made sure that participants understood what was being asked to them, 

being unable to read was thought to have no impact on older people willingness to take part in 

the research.  
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3.6.2 Data collection procedures 

0ÁÒÔÉÃÉÐÁÎÔÓȭ ÓÁÆÅÔÙ ÁÎÄ ×ÅÌÌ-being were also taken into consideration 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. 

2ÅÓÅÁÒÃÈÅÒȭÓ ÐÈÙÓÉÃÁÌ ÓÁÆÅÔÙ ÁÎÄ ×ÅÌÆÁÒÅ ×ÅÒÅ ÔÁËÅÎ ÉÎÔÏ ÁÃÃÏÕÎÔ ×ÈÅÎ ÓÃÈÅÄÕÌÉÎÇ ÔÈÅ ÄÁÔÁ 

collection procedures. A safety protocol was put in place that included among other: 

¶ 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 confidentiality 

and anonymity and also to develop familiarity with the data.  

!ÌÌ ÉÎÆÏÒÍÁÔÉÏÎ ÒÅÇÁÒÄÉÎÇ ÔÈÉÓ ÒÅÓÅÁÒÃÈȟ ÉÎÃÌÕÄÉÎÇ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÄÅÔÁÉÌÓ ÁÎÄ ÉÎÆÏÒÍÁÔÉÏÎ ×ÉÌÌ ÂÅ 

known only to the researcher. This information was treated with the utmost respect and 

discretion, is confidential and is stored securely. 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 so. The researcher implemented a 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.g. filing cabinet with lock and password protected computer) enabling confidentiality of 

information.  

Any presentations, reports or publications resulting from this research will not disclose 

ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÉÄÅÎÔÉÔÙȢ )Î ÔÈÅ ÃÁÓÅ ÔÈÁÔ ÁÎ ÏÆÆÉÃÉÁÌ ÏÒÇÁÎÉÚÁÔÉÏÎ ÁÓËÓ ÔÏ ÒÅÖÉÅ× ÁÎÙ ÄÁÔÁ ÃÏÌÌÅÃÔÅÄ ÉÎ 

this study, a copy of the informatioÎ ×ÉÌÌ ÂÅ ÐÒÏÖÉÄÅÄ ÂÕÔ ÁÌÌ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÎÁÍÅÓ ÁÎÄ ÏÔÈÅÒ 

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 (heat- and cold-) vulnerability, Chapter 5 

focus on general and specified (heat- and cold-) resilience, Chapter 6 on adaptation to extreme 

heat and cold temperatures, and Chapter 7 explores the interactions between vulnerability, 

resilience and adaptation.  

The goal of this chapter is to explore the characteristics of older people and their surrounding 

environments that influence their vulnerability. Thus, it investigates overall sample and individual 

ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÖÕÌÎÅÒÁÂÉÌÉÔÙ ÄÒÁ×ÉÎÇ ÕÐÏÎ ÓÔÒÕÃÔÕÒÅÄ ɉÑÕÁÎÔÉÔÁÔÉÖÅɊ and semi-structured 

(qualitative) interviews with persons aged 65 years or over in Lisbon, Portugal during three 

research phases (developed in Chapter 3). This chapter builds on the integrated framework 

discussed in Chapter 2 and answers the first research question and sub-research questions: 

- Research Question 1:  

ȬDo different assets affect general, extreme heat and extreme cold vulnerability of older people? If so, 

what are their effects and how do they ÏÃÃÕÒȩ ȭ 

And sub-research questions:  

1a) How and why 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 vulnerability? 

 

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 the perceptions of 

factors contributing to vulnerability (Section 4.4), followed by the mapping of individual 

ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÖÕÌÎÅÒÁÂÉÌÉÔÙ and the development and presentation of two paÒÔÉÃÉÐÁÎÔÓȭ profiles 
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(Section 4.5). Profiles are developed from research participants own 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 Conway, 1992; 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 were 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, as well 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 Vulnerability Index 

(GVI) using a composite approach. Regarding overall vulnerability, Appendix 4.1 presents a full 

list of the GVI results for the fifty eight sub-indicators and five indicators. A three step example for 

calculating the GVI, as explained in Chapter 3, Section 3.5.1.1 is also available. The GVI, for this 

research sample has a value of 0.413 and values range from 0 (least vulnerable) to 1 (most 

vulnerable). The obtained value expresses a moderate general vulnerability of the study sample. 

Table 4.1 shows the indicators index values for each component of the general vulneravility index 

(human, financial, physical, place-based and social assets), the number of sub-indicators in each 

indicator, the value of each indicator value and the composite index value (see Appendix 4.1 for 

calculations).  

 

Table 4.1 Summary of calculations of the General Vulnerability Index (GVI) indicators (human, 
financial, physical, place-based and social assets), GVI and its values  

 Number of sub-indicators Indicators index value GVI value 

Human assets 6 0.407 

0.413 

Financial assets 6 0.449 

Physical assets 13 0.448 

Place-based assets 14 0.358 

Social assets 19 0.421 
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As Table 4.1 shows, the research sample presented 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 place-based assets (PBA=0.358). The results of the indicators values are presented in 

Figure 4.1 as a radar chart.  

 
Figure 4.1 General 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 place-based assets 

(17.2%).  
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&ÉÇÕÒÅ τȢς !ÓÓÅÔÓȭ ÃÏÎÔÒÉÂÕÔÉÏÎ ÔÏ ÏÖÅÒÁÌÌ '6) ÆÏÒ ÔÈÅ ÏÖÅÒÁÌÌ ÓÁÍple (52 participants) 

 

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 undertaking 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 seen as a 

composite or umbrella concept, made of several elements and constituents (i.e. assets) (Rayner 

and Malone, 1998). As a result, individuals can be more vulnerable or less vulnerable generally in 

their daily lives (e.g. general vulnerability) or to specific threats, stresses, shocks or events (e.g. 

heat- and cold-related 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 threats, stresses, shocks or 

events.  

This section details the context and diversity of assets shaping general, heat- and cold-related 

vulnerability based on quantitative and qualitative methods. The quantitative structured 

interviews reveal the general vulnerability 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, place-based and social assets). Both quantitative 

(structured interviews) and qualitative data (heat- and cold-related semi-structured interviews) 

on assets and vulnerability are discussed below. 

 

4.3.1 Human assets 

This first type of assets relates 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) indicates that 

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, semi-routine and routine occupations (as defined by National Statistics 

Socio-economic 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 self-rated health (19.2%), 

as well as having no formal education (17.3%).  Appendix 4.1 presents the sub-indicators 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 heat- and cold- ÒÅÌÁÔÅÄ ÉÎÔÅÒÖÉÅ×Ó ÒÅÖÅÁÌÅÄ ÆÏÕÒ ÔÈÅÍÅÓ ÃÏÄÅÄ ÁÓ ȬÉÎÄÅÐÅÎÄÅÎÃÅ ÁÎÄ 

ÃÏÎÔÒÏÌȭȟ ȬÒÅÔÕÒÎ ÔÏ ÔÈÅ ÎÅÓÔȭȟ ȬÉÌÌÉÔÅÒÁÃÙ ÁÎÄ ÈÅÁÌÔÈ ÉÌÌÉÔÅÒÁÃÙȭȟ ȬÃÈÒÏÎÉÃ ÉÌÌÎÅÓÓ ÎÏÔ ÆÒÁÉÌÔÙȭȢ  Ȭ   

The first theme ɀ independence and control ɀ was associated with partiÃÉÐÁÎÔÓȭ ÌÉÖÉÎÇ 

ÁÒÒÁÎÇÅÍÅÎÔÓȢ )Ô ÒÅÆÌÅÃÔÓ ÓÏÍÅ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÐÒÉÄÅ ÉÎ ÂÅÉÎÇ ÉÎÄÅÐÅÎÄÅÎÔ ÁÎÄ ×ÉÓÈÉÎÇ ÔÏ ËÅÅÐ ÔÈÅÉÒ 

independence despite their age and health status. Much of the comments focused on the idea that 

through independent living older people could do 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 married participants sometimes felt they had to 

compromise on being cool or ×ÁÒÍ ÄÕÅ ÔÏ ÔÈÅÉÒ ÓÐÏÕÓÅȭÓ ÐÒÅÆÅÒÅÎÃÅÓȢ )Î ÒÅÇÁÒÄÓ ÔÏ ÂÏÔÈ ÈÅÁÔ ÁÎÄ 

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, and becoming 

incapacitated as a result was only mentioned in relation to extreme cold. 
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The second theme ɀ return to the nest ɀ was linked to the topic of living arrangements and to 

ÃÈÁÎÇÉÎÇ ÒÅÌÁÔÉÏÎÓÈÉÐÓ ×ÉÔÈÉÎ ÔÈÅ ÈÏÕÓÅÈÏÌÄ ÁÓ ÓÏÍÅ ÏÆ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÃÈÉÌÄÒÅÎ ÈÁÄ returned to 

ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÈÏÍÅÓ ÄÕÅ ÔÏ ÕÎÅÍÐÌÏÙÍÅÎÔ ÏÒ ÄÉÖÏÒÃÅȢ 4ÈÅÓÅ ×ÅÒÅ ÇÒÅÁÔ ×ÏÒÒÉÅÓ ÆÏÒ ÔÈÏÓÅ ÆÁÃÉÎÇ 

this situation and for many it was taking over their lives with consequences for their mental 

health, as well as undermining both their economic (see Section 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 ɀ illiteracy and health illiteracy ɀ was directly related to the level of education of 

participants. This was 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, healthcare assistant). 

Participants mentioned concerns about 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 because they do not understand the risks and 

impacts of extreme temperatures. Taking advantage of opportunities to learn more about these 

issues through specialist initiatives (e.g. their GP, personnel from the ward they lived in) were 

welcomed by participants if they 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 ɀ chronic illness not frailty ɀ 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 lives. Despite this, some participants revealed 

they should be more careful with their health when it is very hot and very cold but were not, as 

ÔÈÅÙ ÁÓÓÕÍÅÄ ÔÈÁÔ ×ÈÁÔ ÔÈÅÙ ÆÅÌÔ ×ÁÓ ȬÎÏÒÍÁÌȭ ÆÏÒ ÔÈÅÉÒ ÁÇÅ ÁÎÄ ÈÅÁÌÔÈ ÃÏÎÄÉÔÉÏÎ ÁÎÄ ÄÉÄ ÎÏÔ ÒÅÌÁÔÅ 

it to the impacts of extreme temperatures. The majority of participants stated that their physical 

health limited what they could do during very hot and very cold weather; in other words their ill-

health made them more aware of appropriate behaviours, but in some cases this 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 attention. In 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 valued their independence and valued self-care and endurance.  
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In summary, these additional qualitative dimensions of heat- and cold-related semi-structured 

interviews support the moderate human assets general vulnerability emerging from the 

quantitative (struct ured) 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 pose further 

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. This reveals the need to address and invest in these 

critical dimensions of human assets and their importance in reducing ÏÌÄÅÒ ÐÅÏÐÌÅȭÓ vulnerability 

to heat and cold by increasing health literacy, as well as knowledge and awareness of health 

impacts of  extreme temperatures 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.g. pensions, savings), difficulties in paying for housing, food, 

healthcare or medication expenses. The quantitative data (Phase 1) showed that having a pension 

as only source of income is the major contributing factor (94.2%) to financial assets vulnerability. 

Other contributing factors included a high percentage of participants with a monthly income equal 

or less than Ό500 (46.1%) and a high percentage of those facing financial difficulties (42.4%). 

Participants were also financially vulnerable due to difficulties 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 sub-indicators 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 and unexpected 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 cutting on food to 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 weight 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 (e.g. DM, IF). Despite this, not many participants 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 GP was 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 pay ȬÏÕÔ-of-ÐÏÃËÅÔ ÅØÐÅÎÓÅÓȭɊ. As a result they would 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 assets and revealed a range of emergent themes. The heat- 

and cold-related interviews revealed three themes coded as ȬÍÁÎÁÇÉÎÇ ÃÏÍÐÅÔÉÎÇ ÅØÐÅÎÓÅÓ ÁÎÄ 

ÓÔÉÌÌ ÓÔÒÕÇÇÌÉÎÇȭȟ ȬÓÁÖÉÎÇÓ ÓÈÏÕÌÄ ÂÅ ÓÁÖÉÎÇÓȭ ÁÎÄ ȬÔÈÒÉÆÔy ÁÎÄ ÐÒÏÕÄȭȢ  

The first theme ɀ managing competing expenses and still struggling ɀ 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 pensions. The 

circumstances mentioned above affected how participants balanced the income available and 

their expenses (e.g. housing, food, medication 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 cold temperatures. Due to these constraints some participants saw themselves 

having to choose between keeping cool/warm at home through using a fan/heating device for 

example or buy essentials such as food or medication. This theme revealed to be important in both 

heat and cold interviews ɀ although more prominent in cold interviews. This was due to spending 

more money in energy bills to be able to 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 energy both to 

ËÅÅÐ ÃÏÏÌ ÏÒ ×ÁÒÍȢ 0ÁÒÔÉÃÉÐÁÎÔÓȭ ÉÎÃÏÍÅ ÁÎÄ ÐÅÒÃÅÉÖÅÄ ÆÉÎÁÎÃÉÁÌ ÓÉÔÕÁÔÉÏÎ ÓÈÁÐÅÄ ÔÈÅ ×ÁÙ ÔÈÅÙ 

pri oritized, were motivated (detailed in Chapter 5) and engaged in cooling or warming behaviours 

during extreme heat and cold temperatures, respectively (detailed in Chapter 6). 

The second theme ɀ savings should be savings ɀ denotes that savings should not be used to pay for 

current expenses. Participants 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 health 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 ɀ thrift y and proud ɀ ×ÁÓ ÒÅÌÁÔÅÄ ÔÏ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÃÏÍÍÅÎts revealing they had 

always been careful in budgeting and only buying basic and essential products. Most participants 

mentioned being influenced by their life experiences of economic difficulties. They had always 

been frugal, used to hard living conditions 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. Overall, participants were reluctant to increase their spending on electricity (by using 

cooling or heating devices) as it would affect their tight budgets. During the cold-related 

interviews some participants revealed that they would only heat one room in the house to save 

money, but the majority did not even do 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 so. These statements 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 

qualitati ve 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 mean that people they know 

would become aware of their difficulties and they did not want that to happen. 

In summary, these additional qualitative dimensions of heat- and cold-related interviews support 

the moderate financial assets vulnerability found in the structured interviews and revealed 

supplementary vulnerabilities related to current pressures of austerity measures in reducing 

pensions and older peopleȭ ÐÒÉÄÅ ÉÎ ÎÏÔ ÁÓËÉÎÇ ÆÏÒ ÈÅÌÐȟ ÓÔÒÕÇÇÌÉÎÇ ÁÌÏÎÅ ÔÏ ÁÆÆÏÒÄ ÅÓÓÅÎÔÉÁÌ ÈÏÕÓÉÎÇ 

expenses, and only then considering food and medication 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 temperatures 

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 increase 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 enable improvements in their mental and physical health. 

Addressing issues such as electricity, gas and water prices or subsidies are critical in this 

endeavour to reduce older peopleȭ ÖÕÌÎÅÒÁÂÉÌÉÔÙ ÔÏ ÅØÔÒÅÍÅ ÈÅÁÔ ÁÎÄ ÃÏÌÄ ÔÅÍÐÅÒÁÔÕÒÅÓ ɉÓÅÅ 

Chapter 8). 
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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) interviews showed high percentages of participants living in 

buildings without lift (82.7%), living in apartment buildings (76.9%) and in old houses (50 years 

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 happy with their 

living conditions. All these and other physical assets sub-indicators (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 assets 

vulnerability, the qualitative interviews revealed a range of emergent themes coded in two 

ÃÁÔÅÇÏÒÉÅÓ ÁÓ ȬÌÁÃË ÏÆ ÉÎÓÕÌÁÔÉÏÎȬ ÁÎÄ ȬÌÁÃËÉÎÇ ÃÏÏÌÉÎÇ ÁÎÄ ÈÅÁÔÉÎÇ ÄÅÖÉÃÅÓȭȢ  

The first theme ɀ lack of insulation ɀ ÒÅÌÁÔÅÄ ÔÏ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÃÏÍÍÅÎÔÓ ÏÎ ÔÈÅ ÉÎÁbility to keep 

their homes cool or warm during extreme heat and cold 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 keep themselves 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 waste as 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 to the heat and 

cold, as well as fear of opening windows during hot weather, respectively. Heat-related interviews 

ÁÌÓÏ ÒÅÖÅÁÌÅÄ ÔÈÁÔ ÍÏÓÔ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÈÏÕÓÅÓ ×ÅÒÅ ÖÅÒÙ ÅØÐÏÓÅÄ ÔÏ ÔÈÅ ÓÕÎ ÁÎÄ ×ÅÒÅ ÔÈÅÒÅÆÏÒÅ 

hotter. Participants renting or owning lacked the ability 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 conditions (e.g. window, 

wall and roof insulation) to be able to better keep cool and warm, in summer and winter, 

respectively.  

The second theme ɀ lacking cooling and heating devices ɀ 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 only two couples in the whole sample). 
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Some participants 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 able to be kept cool or warm (see section 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 their 

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 structur ed interviews and uncover deeper drivers of physical 

vulnerability  to extreme heat and cold temperatures. Thus, extreme heat and cold temperatures 

increase physical assets vulnerability by posing additional pressure on the existent physical assets 

general vulnerability.  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 rented homes and on financial 

assets vulnerability to afford buying and using cooling and heating devices. Intervening in both 

issues would reduce physical assets vulnerability in the older peopleȭ ÐÏÐÕÌÁÔÉÏÎ ɉÓÅÅ #ÈÁÐÔÅÒ ψɊȢ  

 

4.3.4 Place-based assets  

4ÈÅ ÆÏÕÒÔÈ ÔÙÐÅ ÏÆ ÁÓÓÅÔÓ ÁÒÅ ÃÏÎÎÅÃÔÅÄ ÔÏ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÌÏÃÁÔÉÏÎȟ ÓÕÃÈ ÁÓ ÐÒÏØÉÍÉÔÙ ÔÏ ÁÍÅÎÉÔÉÅÓ 

such as food store, post office, bank, cinema, public transport, public and private spaces and 

facilities, quality of environments and amenities (e.g. neighbourhood, health services, public 

transport, state pensions quality), as well as knowledge of the Heatwave Plan and Cold Weather 

Plan. 

In addressing place-based assets, the quantitative (structured) interviews revealed that the lack 

of access to amenities such as cinema, theatre or cultural centre (60.8%) and post office (50.0%), 

ÁÎÄ ÔÈÅ ÌÁÃË ÏÆ ÁÃÃÅÓÓ ÔÏ ÐÕÂÌÉÃ ÆÁÃÉÌÉÔÉÅÓ ÃÌÏÓÅ ÔÏ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÈÏÕÓÅ ɉτςȢσϷɊ ×ÅÒÅ ÓÏÍÅ ÏÆ ÔÈÅ 

contributing factors to place-based assets vulnerability. In terms of the quality of public 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 facilities to engage in physical activity (71.2%) or to private 

and public spaces (50.0%), contributing to an overall place-based assets vulnerability of 0.358 

(see Appendix 4.1).   
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The importance of place-based assets identified in the quantitative interviews were also revealed 

in the qualitative heat- and cold-ÒÅÌÁÔÅÄ ÉÎÔÅÒÖÉÅ×Ó ÄÁÔÁ ÁÎÄ ÃÏÄÅÄ ÉÎÔÏ ÆÏÕÒ ÔÈÅÍÅÓ ÏÆ ȬÉÎÄÏÏÒ 

ÖÅÒÓÕÓ ÏÕÔÄÏÏÒ ÓÐÁÃÅÓȭȟ Ȭ×ÏÒË ÔÈÅ ÌÁÎÄȭȟ Ȭ×ÁÒÄ ÌÅÖÅÌ ÁÃÔÉÖÉÔÉÅÓȭ ÁÎÄ Ȭ(ÅÁÔ×ÁÖÅȾ#ÏÌÄ 7ÅÁÔÈÅÒ 0ÌÁÎȟ 

×ÈÁÔ 0ÌÁÎȩȭȢ 

The first theme ɀ indoor versus outdoor spaces ɀ was related to the use of spaces by participants 

during extreme heat and cold temperatures and related to issues of availability and quality. 

Regarding heat-related interviews, difficulty of access to local infrastructure and amenities, such 

as mobility problems, distance from their home, lack of public transport and not having anyone to 

go with (associated with  social capital, Section 4.3.5) were some of the reasons mentioned. 

Regarding other infrastructures, only two participants mentioned 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 protect themselves from the 

heat was going to a coffee shop with air conditioning (e.g. KM). Staying in 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). In one of the 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 before there was a risk  

of mugging and drugs (Ward A).  

The second theme ɀ work the land ɀ ×ÁÓ ÃÏÎÎÅÃÔÅÄ ÔÏ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÙÏÕÔÈ ÁÓ ÍÏÓÔ ×ÅÒÅ ÎÏÔ ÂÏÒÎ 

in the city of Lisbon, but in small villages in the countryside and used to work in agriculture when 

they were young. Several participants revealed 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 

occupied, 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 risks and 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 ɀ ward level activities ɀ linked with availability of alternatives to staying home 

such as going to the countryside 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 and E). 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/countryside, 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 musical instrument, although these were only provided during school term-time, 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 theme ɀ Heatwave/Cold Weather Plan, what Plan? ɀ was associated with the awareness 

and knowledge of the Heatwave and Cold Weather Plans in Portugal and particularly 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 Lisbon, 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 aware of the Heatwave and 

Cold Weather Plans references to prevention and protection 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 acknowledged that many people die during heatwaves and cold spells and that 

many of these die alone in their homes (social asset). Most participants had heard about extreme 

heat and extreme cold, and related risks and impacts, mainly through the news on TV and on the 

ÒÁÄÉÏ ÁÎÄ ×ÅÒÅ Á×ÁÒÅ ÏÆ ȬÁ ÓÔÒÕÃÔÕÒÅȭ ÔÈÁÔ ÃÏÏÒÄÉÎÁÔÅÓ ÉÎÆÏÒÍÁÔÉÏÎ ÁÎÄ ÁÃÔÉÏÎ ×ÈÅÎ ÔÈÅÓÅ ÅÖÅÎÔÓ 

happen. Past experiences were considered by many as sufficient to successfully respond to very 

hot and very cold weather but others welcomed more information. During the cold-related 

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 available 

for free to individuals aged 65 years and older. 

Participants revealed strategies and interventions for reducing their place-based vulnerability. 

For example, some participants mentioned that an intervention aimed at reducing the impacts of 

heat and cold 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 have the assets needed to 

protect themselves from both heat and cold (see Chapter 8). 
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In summary, these additional qualitative dimensions of heat- and cold-related interviews support 

the moderate place-based assets vulnerability found in the quantitative interviews and uncover 

the drivers of place-based vulnerability to extreme heat and cold temperatures. Thus, extreme 

heat and extreme cold increased place-based assets vulnerability by extending the pressure on 

the existent place-based general vulnerability.  These were mainly related to the fact that not 

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 both 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 Heatwave Plan 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, social 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 once 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 difficulties (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 

×ÅÒÅ ÃÏÄÅÄ ÁÓ Ȭ)ȭÍ ÃÏÎÎÅÃÔÅÄȣ ÔÏ ÍÙ ÆÁÍÉÌÙȭȟ Ȭ) ÆÅÅÌ ÓÕÐÐÏÒÔÅÄ ÁÎÄ ) ÎÅÖÅÒ ÁÓË ÆÏÒ ÈÅÌÐȭ ÁÎÄ Ȭ) 

ÓÏÃÉÁÌÉÓÅ ÂÕÔ ÎÏÔ ÁÓ ÍÕÃÈ ÁÓ ) ÓÈÏÕÌÄȭȢ  

The first theme ɀ IȭÍ ÃÏÎÎÅÃÔÅÄȣ ÔÏ ÍÙ ÆÁÍÉÌÙ ɀ was related to bonding, bridging 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 checked by them 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 hot and 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 names, 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 second theme ɀ I feel supported but I never ask for help ɀ ×ÁÓ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÐÁÒÔÉÃÉÐÁÎÔÓȭ 

comments on instrumental, emotional and informational social support, especially social support 

from family and neighbours. They provided instrumental, emotional and informational support 

to older adults. Family was thought to be the most trustworthy source. Instrumental support was 

ÍÏÓÔÌÙ ÐÒÏÖÉÄÅÄ ÂÙ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÆÁÍÉÌÙȢ  (Ï×ÅÖÅÒȟ Íost participants (as mentioned earlier) 

despite having financial difficulties and being 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 face-to-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 well-being, giving and receiving 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 adults were relatively keen to receive information and advice, 

but keener on intergenerational transmission of information and advice to their grandchildren 

and children, and to older adults that they considered more vulnerable than them. Emotional 

support waÓ ÁÌÓÏ ÍÏÓÔÌÙ ÐÒÏÖÉÄÅÄ ÂÙ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÆÁÍÉÌÙȢ  Notwithstanding, being able to count 

on their neighbours when in need was a resource for those participants lacking family support. 

Regarding informational support, many participants stated receiving 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 children 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 due to 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 revealed high levels of self-

reliance, lack of trust in others and in society in general, including governmental authorities, but 

ÈÉÇÈ ÌÅÖÅÌÓ ÏÆ ÆÁÉÔÈ ÁÎÄ ÔÒÕÓÔ ÉÎ 'ÏÄȢ 4ÈÅ ×ÏÒÄ Ȭ'ÏÄȭ ×ÁÓ ÅØÔÅÎÓÉÖÅÌÙ ÕÓÅÄ ÄÕÒÉÎÇ ÔÈÅ ÉÎÔÅÒÖÉÅ×Ó 

and with many diverse meanings. Participants 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 on wrong doings that are 

ÈÁÐÐÅÎÉÎÇȟ ÁÓ 'ÏÄ ÇÉÖÅÓ ÅÖÅÒÙÔÈÉÎÇ ÇÏÏÄ ÁÎÄ ÂÁÄȢ $ÅÓÐÉÔÅ ÔÈÉÓȟ ÍÁÎÙ ÍÅÎÔÉÏÎÅÄ Ȭ'ÏÄ ÆÏÒÂÉÄ ÔÈÉÎÇÓ 

ÔÏ ÇÅÔ ×ÏÒÓÅȭ ÒÅÇÁÒÄÉÎÇ ÖÅÒÙ ÈÏÔ ÁÎÄ ÃÏÌÄ ÔÅÍÐÅÒÁÔÕÒÅÓȢ A discussion on fatalism and lack of sense 

of agency is presented in Chapter 5.    

The third theme - I socialise but not as much as I should ɀ ×ÁÓ ÌÉÎËÅÄ ×ÉÔÈ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÅÎÇÁÇÅÍÅÎÔ 

in social activities. Participants that engaged in social activities did it mainly through the ward 

they lived in, their parish, day centres for the elderly and community centres. These free activities 

ranged from citizenship classes, arts and crafts classes, computing and internet classes, choir, 

dance and memory training. Being part of such activities was for most a way of getting out of the 

house, being occupied, meeting new people, making new friends and learning new things.  

Notwithstanding, these activities were only held during school term time, ending 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 and according to many participants such activity places 

provided a cool/warm environment and a place for people to meet, talk and socialise. The 

qualitative 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 during these periods, respectively.   

In summary, these additional qualitative dimensions of heat- and cold-related 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 activities 
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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, felt helpless 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 convey 

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 keep cool 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 other considerations 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 measures within Heatwave and Cold 

Weather Plans, which are further discussed in Chapter 8.    

The overall themes emerging from the heat and cold data are summarised and presented in Table 

4.2 according to the different types of assets (i.e. human, financial, physical, place-based and 

social). Most of the themes shaping vulnerability are related to assets but life experience and faith 

in God were also found to shape participantsȭ vulnerability to both extreme heat and cold. To give 

a sense of diversity of the main themes shaping vulnerability in this 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 assets and themes included: social assets (self-reliance, social 

isolation, lack of trust in others); human assets (illiteracy, awareness of risks to health), and; 

place-based assets (lack of safety and cleanliness, used to keep cool and warm). 
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Table 4.2 Main themes shaping vulnerability arising from the interview data on extreme 
temperatures 

Heat and Cold-related 
Vulnerability Themes  

Examples 

Human assets 

- Health status 
 

Awareness of individual health impacts. 
Misconceptions of higher impact of sun exposure than 
heat exposure. 

- Level of education and 
occupation 

Importance of literacy, education and understanding of 
risks.  

- Skills and skills training Opportunities to learn. 

- Living arrangements Changing relationships in the household. 

Financial assets 

- Pensions Income constraints. Financial difficulties. 
Cost of energy consumption. 
Struggling to make ends meet, especially being able to 
afford heating and cooling costs. 

- Savings Access in case of sudden health problems, not to 
improve insulation, for example. 
Physical assets 

- Housing  Understanding of links to health. 
Reduced housing stock quality. 
2ÅÌÉÁÎÃÅ ÏÎ ÌÁÎÄÌÏÒÄÓȭ ÒÅÆÕÒÂÉÓÈÍÅÎÔÓȢ  
Lack of insulation. 

- Household goods Reliance on TV and radio for preparedness and 
warnings. 

- Cooling and heating devices Not widespread.  

Place-based assets 

- Green spaces, countryside and 
land 

Alternative strategy to keep cool.  
Reduced cleanliness and safety.  
Alternative source of food. 

- Ward activities Opportunity to socialise, keep active and learn. 
Travel opportunity (e.g. beach, countryside). 
Alternative strategies to keep cool and warm. 

- Local infrastructure and access 
to amenities 

Alternative strategies to keep cool and warm. 

- Heatwave and Cold Weather 
Plan  

Knowledge and information not widespread. 

Social assets 

- Bonding, bridging and linking 
capital 

Reliance on ability to take care of oneself. 
Reliance mostly on family and neighbours.  
Social isolation. 

- Instrumental, emotional and 
informational social support 

Reliance mostly on family and neighbours.  
Importance of receiving and giving advice, from and to 
trusted people. 
Mistrust of information sources. 

- Social activities and participation 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 heat- and 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 heat- and 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 

ÏÆ ÊÕÇÇÌÉÎÇ ÔÈÅ ÁÓÓÅÔÓ ÐÏÒÔÆÏÌÉÏ ÏÆ ÔÈÅ ÐÁÒÔÉÃÉÐÁÎÔÓ ÉÎ ÔÈÅ ÓÔÕÄÙȟ ÅØÐÌÏÒÉÎÇ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÁÃÃÅÓÓ to 

and availability of assets, how the process of assets replacement, exchange or substitution takes 

place, and what are the linkages between and within assets.  

0ÁÒÔÉÃÉÐÁÎÔÓȭ ÌÉÆÅ ÃÉÒÃÕÍÓÔÁÎÃÅÓ ÈÁÖÅ ÓÅÅÎ ÓÉÇÎÉÆÉÃÁÎÔ ÃÈÁÎÇÅÓ ÁÌÏÎÇ ÔÈÅ ÙÅÁÒÓ ÎÏÔ ÊÕÓÔ ÂÅÃÁÕÓÅ ÏÆ 

intrinsic factors such as their age, general health and well-being but also because of external 

factors such as economic and social changes. During the qualitative interviews, many participants 

revealed different types of constraints that impacted on the accessibility  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 of the dynamics of juggling the assets 

portfolio were revealed. Examples included the sale of a car and jewellery (physical assets) in 

exchange for money (financial assets) that enabled participants to buy food 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 allotment (place-based assets) were able to produce 

vegetables and herbs, as well as poultry for self-sufficiency, 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 cold-related assets was also revealed by qualitative interviews. 

Examples included the substitution of income (financial assets) to improve home insulation, to 

buy cooling or heating devices and to pay energy 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 assets managed to reduce their 



152 

vulnerability in the short -term (e.g. sell jewellery for money) but also in the long-term (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 valuable for the 

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, place-based 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 assets on overall sample and 

individual participantsȭ ÇÅÎÅÒÁÌȟ ÈÅÁÔ- and cold-related vulnerability. 

 

4.4 Perceptions of factors contributing to vulnerability to extreme heat and cold 
temperatures  

Taking into account the asset context and diversity and the aspects of vulnerability presented in 

the sections above, the following sections explore older peopleȭÓ perceptions 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 (Summer 2012) as being 

remarkably hot. The month of June 2012, to which participants referred to was uncommonly hot 

with mean daily maximum temperature of 26.68°C, above what is expected for that time of year 

(1.9°C higher when compared with the mean (24.78°C) for the period 1971-2000). The maximum 

temperature registered in Lisbon during that month was of 36.8°C (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, some 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:  

Ȭ4ÏÄÁÙ ÉÓ Èot, but not like yesterday: yesterday was horrible. This week has been very hot. 
9ÅÓÔÅÒÄÁÙ ×ÁÓ ÖÅÒÙ ÈÏÔ ɍȣɎ 3ÁÔÕÒÄÁÙ ×ÁÓ ÖÅÒÙ ÈÏÔ ÁÓ ×ÅÌÌȭ (CF[87]) 

Ȭ,ÁÓÔ ×ÅÅË ×ÁÓ ÖÅÒÙ ÈÏÔȢȭ (MF[82])  

Ȭ) ÔÈÉÎË ÔÈÁÔ ÔÈÉÓ ÍÏÎÔÈ ÈÁÓ ÂÅÅÎ ÖÅÒÙ ÈÏÔȟ ÒÅÁÌÌÙ ÖÅÒÙ ÈÏÔȢȭ (VF[76]) 

Ȭ-aybe in 2003, I remember there was a heatwaveȢ -Ù ÈÕÓÂÁÎÄ ×ÁÓ ÖÅÒÙ ÉÌÌ ÁÔ ÔÈÅ ÔÉÍÅȢȭ 
(BBF[74]) 

 

Regarding extreme cold, a lower recollection of past events was found when compared with 

extreme heat, as participants mentioned finding it  easier to recall very 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), the mean value of 

minimum air temperature was much lower than the normal value (years 1971-2000) and  in the 

city of Lisbon the mean minimum temperature was of 6.62°C, much lower than the mean for 1971-

2000 of 9.19°C (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 winter 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.       

Ȭ,ÁÓÔ ÙÅÁÒ ÔÈÅÒÅ ×ÅÒÅ ÓÏÍÅ ÖÅÒÙ ÃÏÌÄ ÄÁÙÓ ɍ×ÉÎÔÅÒ ςπρρȾςπρςɎȢ !ÎÄ ÔÈÉÓ ÙÅÁÒ ÔÈÅ ÃÏÌÄ ÉÓ ÓÔÉÌÌ 
yet to come [×ÉÎÔÅÒ ςπρςȾςπρσɎȢ "ÕÔ ÌÁÓÔ ÙÅÁÒȟ ÏÈ ÔÈÅÒÅ ×ÅÒÅ ÓÏÍÅ ÒÅÁÌÌÙ ÃÏÌÄ ÄÁÙÓȢȭ 
(AF[79])  

Ȭ) ÄÏÎȭÔ ÒÅÍÅÍÂÅÒȢ 6ÅÒÙ ÈÏÔ ×ÅÁÔÈÅÒ ) ÒÅÍÅÍÂÅÒ ÖÅÒÙ ×ÅÌÌ ÂÕÔ ÖÅÒÙ ÃÏÌÄ ȢȢȢȢ ÁÈ ÉÎ ,ÉÓÂÏÎ ÉÔ 
ÅÖÅÎ ÓÎÏ×ÅÄȟ ÄÏ ÙÏÕ ÒÅÍÅÍÂÅÒȩ ) ÄÏÎȭÔ ËÎÏ× ÈÏ× ÍÁÎÙ ÙÅÁÒÓ ÁÇÏȟ ÉÔ ×ÁÓ ÉÎ *ÁÎÕÁÒÙ ÉÔ were 
3-4 degrees. I was having ÌÕÎÃÈ ÁÎÄ ) ÓÔÁÒÔÅÄ ÔÏ ÓÅÅ ÔÈÅ ÓÎÏ×ÆÌÁËÅÓȟ ÂÕÔ ÄÏÎȭÔ ËÎÏ× ×ÈÁÔ 
year. It was prior to 2007, maybe 7-ψ ÙÅÁÒÓ ÁÇÏȟ )ȭÍ ÎÏÔ ÓÕÒÅȢȭ ɉ""&ɍχτɎɊ 

Ȭ,ÁÓÔ ×ÅÅË ÉÔ ×ÁÓ ÖÅÒÙ ÃÏÌÄȟ ÂÕÔ ) ÄÏÎȭÔ ÒÅÍÅÍÂÅÒ ×ÅÌÌȢ &ÏÒ ÈÏ× ÃÏÌÄ ÉÔ ×ÁÓ ÉÎ ÔÈÅ ÐÁÓÔ, when 
) ×ÁÓ ÙÏÕÎÇÅÒ ÉÎ ÍÙ ÈÏÍÅ ÖÉÌÌÁÇÅ ȣ ×Å ×ÏÕÌÄ ÁÌÌ ÂÅ ÁÌ×ÁÙÓ ȬÆÒÏÚÅÎȭȢȭ  ɉ%%&ɍχςɎɊ 

 

4.4.2 Perceptions of warming and cooling weather  

The main emergent theme was - )ÔȭÓ ÃÈÁÎÇÉÎÇ ȢȢȢ 4ÈÅÒÅ ÈÁÖÅ ÂÅÅÎ ÍÁÎÙ ÃÈÁÎÇÅÓ. During the 

qualitative interviews many participants revealed perceiving the weather was getting hotter year 

ÏÎ ÙÅÁÒ ÁÎÄ ÔÁÌËÅÄ ÁÂÏÕÔ ÃÈÁÎÇÅÓ ÉÎ ȬÎÏÒÍÁÌȭ ×ÅÁÔÈÅÒ ÄÕÒÉÎÇ ÓÕÍÍÅÒȟ ÓÕÃÈ ÁÓ ÓÕÄÄÅÎ ÖÁÒÉÁÔÉÏÎÓ 
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in temperature, peaks in temperature and high prevailing 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, melting glaciers, 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 were thought to be taking 

place in distant places (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 was the reason for not 

perceiving warming weather. 

Ȭ) ÔÈÉÎË ÉÔ ÉÓ ÇÅÔÔÉÎÇ ×ÁÒÍÅÒ ÁÎÄ ÃÏÌÄÅÒȟ ÁÎÄ ÔÈÅ ÔÅÍÐÅÒÁÔÕÒÅ ÖÁÒÉÁÔÉÏÎ ÉÎ Á ςτ ÈÏÕÒÓ ÐÅÒÉÏÄ 
ÉÓ ÍÕÃÈ ÇÒÅÁÔÅÒȢȭ (MM[85])  

Ȭ9ÅÓȟ ) ÄÏȠ ÂÕÔ ) ÁÌÓÏ ÓÅÅ ÏÎ 46 ÃÅÒÔÁÉÎ ÔÙÐÅÓ ÏÆ ÔÈÉÎÇÓ ) ÈÁÖÅ ÎÅÖÅÒ ÓÅÅÎȡ ÇÌÁÃÉÅÒÓ ÆÁÌling, 
melting into the sea and the sea rising. The sea rises because it has more water, because of 
ÔÈÅ ȬÒÏÃËÓȭȢ ) ÃÁÌÌ ÔÈÅÍ ȬÒÏÃËÓȭ ÂÕÔ ÔÈÅÙȭÒÅ ÎÏÔȟ ÁÎÄ ÔÈÅ ×ÁÔÅÒ ÈÁÓ ÔÏ ÇÏ ÓÏÍÅ×ÈÅÒÅ ɍȣɎȢ 
Because of pollution, cars and all that; there are too many cars and makes warming and 
ÇÌÁÃÉÅÒÓ ÍÅÌÔȢ 4ÈÁÔȭÓ ×ÈÙȦȭ (UF[70]) 

Ȭ) ÔÈÉÎË ÉÔȭÓ ÔÈÅ ÏÐÐÏÓÉÔÅ ɉÌÁÕÇÈɊȟ ) ÔÈÉÎË ÉÔȭÓ ÔÈÅ ÏÐÐÏÓÉÔÅȢ ) ÔÈÉÎË ÉÔȭÓ ÌÅÓÓ ÈÏÔ ÔÈÁÔ ÉÔ ×ÁÓ ÉÎ ÔÈÅ 
ÐÁÓÔȢ )ÔȭÓ ÖÅÒÙ ÉÒÒÅÇÕÌÁÒȢ )Î ÔÈÅ ÐÁÓÔ ÔÈÅ ÓÅÁÓÏÎÓ ×ÅÒÅ ×ÅÌÌ ÍÁÒËÅÄ ÁÎÄ ÎÏ× ÔÈÅÙ ÁÒÅ ÎÏÔȢ 
Now itȭÓ ÌÉËÅ ÔÈÅ ÆÏÕÒ ÓÅÁÓÏÎÓ ÉÎ ÏÎÅ ÄÁÙȢ )ÔȭÓ ÖÅÒÙ ÉÒÒÅÇÕÌÁÒȢ 3ÏÍÅÔÉÍÅÓ ÔÈÅÒÅ ÉÓ Á ÒÅÁÌÌÙ ÈÏÔ 
and suffocating day but then it changes again, the mornings are cold and the evenings are 
ÁÌÓÏ ÃÏÌÄ ÁÎÄ ÍÉÄÄÁÙ ÉÓ ÖÅÒÙ ÈÏÔȢȭ (CCF[78]) 

 

On the other hand, perceptions of 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. But for 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 living conditions were mentioned as being the 

reasons for presently not perceiving that the weather was getting colder.  

ȬI think it is getting warmer; it is warmer than usual, than when I was younger. It was always 
ÖÅÒÙ ÃÏÌÄ ÁÎÄ ÎÏ× ÉÔȭÓ ×ÁÒÍÅÒ ) ÔÈÉÎËȢȭ (TF[70])      

Ȭ) ÔÈÉÎË ÔÈÁÔ ÔÈÅÒÅ ×ÁÓ ÁÌ×ÁÙÓ ÃÏÌÄȢ ) ÔÈÉÎË ÔÈÁÔ ÎÏ× ÐÅÏÐÌÅ ÃÏÍÐÌÁÉÎ ÍÏÒÅȟ ÅÖÅÒÙÔÈÉÎÇ 
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 very uncomfortable, we 
ÄÉÄÎȭÔ ÈÁÖÅ ÁÎÙÔÈÉÎÇȟ ÁÎÄ ) ÔÈÉÎË ÔÈÁÔ ÐÅÏÐÌÅ ÈÁÄ ÔÏ ÃÏÎÆÏÒÍ ÔÏ ×ÈÁÔ ÔÈÅÙ ÈÁÄȢȭ ɉ%&ɍψρɎɊ  
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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 damage), respiratory problems, 

exacerbation of allergies, increased sweat, dehydration, discomfort, distress, heat exhaustion and 

heat stroke, respiratory infections, illness, and death.  

Ȭ) ÔÈÉÎË ×Å ÄÏÎȭÔ ÆÅÅÌ ×ÅÌÌ ×ÈÅÎ ÉÔȭÓ ÖÅÒÙ ÈÏÔȢ 4ÈÅ ÂÏÄÙ ÓÔÁÒÔÓ ÔÏ ÆÅÅl unwell, more tired and 
unwilling to do everyday activities. The body is less active, weaker and we feel like resting 
and lying ÄÏ×ÎȢȭ ɉ8&ɍψπɎɊ 

Ȭ) ÔÈÉÎË ÉÔ ÃÁÎȟ ÔÈÅÒÅ ÁÒÅ ÍÁÎÙ ÐÅÏÐÌÅ ÔÈÁÔ ÁÒÅ ÃÁÒÅÌÅÓÓ ÁÎÄ ÓÔÁÙ ÉÎ ÔÈÅ ÈÅÁÔ ÁÔ ÔÈÅ ÂÅÁÃÈ ÁÎÄ 
develop skin diseases and so on... The heat can affect the skin but also affect breathing as 
×ÅÌÌȢȭ ɉ"&ɍψπɎɊ 

Ȭ9ÅÓȟ ÖÅÒÙ ÖÅÒÙ ÈÏÔ ×ÅÁÔÈÅÒ ÃÁÎ ÅÖÅÎ ËÉÌÌȟ ÉÆ ÓÏÍÅÏÎÅ ÄÏÅÓ ÎÏÔ ÐÒÏÔÅÃÔ ÆÒÏÍ ÔÈÅ ÈÅÁÔ ÁÎÄ ÃÏÏÌ 
ÄÏ×Îȟ ÉÆ ÔÈÅÙ ÄÏÎȭÔ ×ÅÁÒ ÌÉÇÈÔ ÃÌÏÔÈÉÎÇȟ ÉÆ ÔÈÅÙ ÄÏÎȭÔ ÄÒÉÎË ÍÁÎÙ ÌÉÑuids that are not alcoholic 
ÄÒÉÎËÓȢȭ ɉ3&ɍχυɎɊ 

 

On the other hand, in the cold-related interviews participants acknowledged specific health 

conditions such as the development of colds, flu, pneumonia, bronchopneumonia, bronchitis and 

related respiratory problems, illness and death.   

Ȭ)Æ ÐÅÏÐÌÅ ÄÏÎȭÔ ÐÒÏÔÅÃÔ ÆÒÏÍ ÔÈÅ ÃÏÌÄ ÔÈÅÙ ÃÁÎ ÇÅÔ ÐÎÅÕÍÏÎÉÁȟ ÏÒ ÆÌÕȟ ÉÆ ÔÈÅÙȭÒÅ ÎÏÔ ÐÒÏÔÅÃÔÅÄȢ 
!ÎÄ ÆÌÕ ÉÎ ÏÌÄ ÁÇÅ ÉÓ Á ÖÅÒÙ ÓÅÖÅÒÅ ÈÅÁÌÔÈ ÐÒÏÂÌÅÍȢȭ ɉ&-ɍωυɎɊ 

Ȭ9ÅÓȟ ÂÒÏÎÃÈÏÐÎÅÕÍÏÎÉÁȟ ÉÓÎȭÔ ÉÔȩ )Ô ×ÏÒÒÉÅÓ ÍÅȟ ÂÅÃÁÕÓÅ ÍÙ ÍÏÔÈÅÒ ÄÉed due to a 
ÂÒÏÎÃÈÏÐÎÅÕÍÏÎÉÁȢȭ ɉ(&ɍφυɎɊ  

Ȭ)Ô ÁÆÆÅÃÔÓ ÈÅÁÌÔÈȢ 4ÈÅÒÅ are many people that go to the hospital because of it. Ill, develop 
ÆÅÖÅÒȟ ÌÕÎÇ ÐÒÏÂÌÅÍÓ ȣ ÁÎÄ ÈÁÖÅ ÔÏ ÇÏ ÔÏ ÔÈÅ ÈÏÓÐÉÔÁÌȢȭ ɉ)&ɍχσɎɊ 

 

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 cold most 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. 

Ȭ.Ïȟ ÂÅÃÁÕÓÅ ÎÏ× ) ÄÏÎȭÔ ÄÏ ÍÁÎÙ ÔÈÉÎÇÓ ÁÔ ÈÏÍÅȟ ÍÙ ÄÁÕÇÈÔÅÒ ÄÏÅÓ ÔÈÅ ÃÌÅÁÎÉÎÇȟ ) ÄÏÎȭÔ ÄÏ 
anythÉÎÇȟ ÍÙ ÄÁÕÇÈÔÅÒ ÄÏÅÓ ÅÖÅÒÙÔÈÉÎÇȢȭ ɉJF[83])  



156 

 Ȭ.Ïȟ ) ÅÎÄÕÒÅ ÁÎÄ ÒÅÓÉÓÔȟ ÄÏ ÃÈÏÒÅÓ ÓÌÏ×ÌÙȢ )Æ ÉÔȭÓ ÖÅÒÙ ÈÏÔȟ ) Óit down and have a break. But I 
ÃÁÎȭÔ ÂÅ ÓÅÁÔÅÄ ÆÏÒ ÌÏÎÇ ) ÈÁÖÅ ÔÏ ÁÌ×ÁÙÓ ÂÅ ÄÏÉÎÇ ÓÏÍÅÔÈÉÎÇȟ ) ÁÍ ÁÌ×ÁÙÓ ÍÏÖÉÎÇȢ ) ÄÏ ÔÈÅ 
choresȭ ɉ))&[87])  

Ȭ) ÄÏ ÅÖÅÒÙÔÈÉÎÇ ÔÈÅ ÓÁÍÅȢ &ÏÒ ÎÏ× ) ÄÏÎȭÔ ÃÈÁÎÇÅ ÁÎÙÔÈÉÎÇȟ ÆÏÒ ÎÏ×ȣȭ ɉ!-ɍφυɎɊ 

 

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 their 

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 morning were 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. 

Ȭ9ÅÓȟ ÉÆ ÉÔȭÓ ÖÅÒÙ ÈÏÔ ÆÏÒ ÅØÁÍÐÌÅ ÉÆ ) ÁÍ ÃÏoking I have to open the windows so I can breathe 
ÂÅÃÁÕÓÅ ) ÆÅÅÌ ÕÎ×ÅÌÌȢ 3ÏÍÅÔÉÍÅÓ ) ÓÔÏÐ ÃÏÏËÉÎÇ ÁÎÄ ÓÁÙ ÔÈÁÔ )ȭÍ ÎÏÔ ÇÏÉÎÇ ÔÏ ÃÏÏË ÂÅÃÁÕÓÅ 
ÉÔȭÓ ÔÏÏ ÈÏÔ ÁÎÄ ) ÃÁÎȭÔ ÓÔÁÎÄ ÔÈÅ ÈÅÁÔȢ 4ÈÅ ÓÔÏÖÅ ÉÓ ÔÅÒÒÉÂÌÅ ÁÎÄ ) ÃÏÏË Á ÌÏÔȟ ÆÏÒ ÍÅ ÁÎÄ ÆÏÒ 
ÏÔÈÅÒÓ ɉÌÁÕÇÈÓɊȢȭ ɉUF[70])  

Ȭ9ÅÓȟ ÎÏ× ÉÔȭÓ ×ÏÒÓÅ ÍÁÙÂÅ ÂÅÃÁÕÓÅ ÏÆ ÍÙ ÉÌÌÎÅÓÓ ɉÄÉÁÂÅÔÅÓɊ [...] ×ÈÅÎ ÉÔȭÓ ÖÅÒÙ ÈÏÔ ) ÈÁÖÅ ÔÏ 
go to the market very early in the morning and have to take the bus home because I get too 
ÔÉÒÅÄ ÁÎÄ ÉÓ ÖÅÒÙ ÈÏÔȢȭ ɉ6&[76])  

Ȭ/È ÙÅÓȟ ÉÆ ÉÔȭÓ ÖÅÒÙ ÃÏÌÄȟ ÖÅÒÙ ÖÅÒÙ ÃÏÌÄ ) ÓÔÁÙ ÈÏÍÅȣ ) ÁÖÏÉÄȟ ÁÖÏÉÄ ÉÆ ÉÔȭÓ ÖÅÒÙ ÃÏÌÄȢ ) ÓÔÁÙ 
ÍÏÒÅ ÁÔ ÈÏÍÅȟ ) ÄÏÎȭÔ ÌÉËÅ ÉÔ ÂÕÔ ) ÄÏ ÉÔȢȭ ɉ!!&ɍχυɎɊ  

 

4.4.5 Perceptions of own vulnerability  

During the qualitative heat-related 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). Other 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.  

Ȭ9ÅÓȟ ÄÕÅ ÔÏ ÍÙ ÃÁÒÄÉÏÖÁÓÃÕÌÁÒ ÐÒÏÂÌÅÍÓȟ ÂÕÔ ) ÁÌÓÏ ÈÁÄ Á ÓÕÒÇÅÒÙ ÔÏ ÒÅÍÏÖÅ Á ÐÒÏÓÔÁÔÅ 
cancer that was in regression, but is coming back again. I have diabetes for a long time, I 
ÈÁÖÅ ÍÁÎÙ ÐÒÏÂÌÅÍÓ ȢȢȢ ÄÉÁÂÅÔÅÓ ÁÎÄ ÍÁÎÙ ÏÔÈÅÒ ÔÈÉÎÇÓ ÔÈÁÔ ÁÒÅ ÎÏÔ ×ÏÒÔÈ ÍÅÎÔÉÏÎÉÎÇ ÎÏ×Ȣȭ 
(CM[68]) 

Ȭ) ÔÈÉÎË ) ÁÍ ÍÏÒÅ ÁÆÆÅÃÔÅÄ ÂÅÃÁÕÓÅ ÃÕÒÒÅÎÔÌÙȟ ÓÉÎÃÅ ) ÈÁÖÅ ÔÈÅ ÐÁÃÅÍÁËÅÒ I believe I am more 
affected, I deal worse with very hot weather than with very cold weather. Now I tolerate 
ÌÅÓÓ ÖÅÒÙ ÈÏÔ ×ÅÁÔÈÅÒ ɍȢȢȢɎ ÆÅÅÌ ÔÉÒÅÄ ÁÎÄ ÄÏÎȭÔ ×ÁÎÔ ÔÏ ÄÏ ÁÎÙÔÈÉÎÇȢȭ ɉ--ɍψυɎɊ  
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On the other hand, the majority of participants did not feel vulnerable 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 of the 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. 

Ȭ.Ïȟ ) ÔÈÉÎË ÎÏÔȢ ) ÈÅÁÒ ÏÔÈÅÒ ÐÅÏÐÌÅ ÃÏÍÐÌÁÉÎÉÎÇ ÍÏre about the heat than myself. If it is hot 
everyone feels hot, as I do. They say that people with heart conditions suffer more with very 
ÈÏÔ ×ÅÁÔÈÅÒȟ ÉÎ ÆÁÃÔ ÉÎ ÍÙ ÃÁÓÅ ) ÆÅÅÌ ÖÅÒÙ ÈÏÔ ÂÕÔ ÄÏÎȭÔ ÆÅÅÌ ÍÏÒÅ ÁÆÆÌÉÃÔÅÄ ÔÈÁÎ ÏÔÈÅÒ ÐÅÏÐÌÅȢȭ 
(AF[79])  

Ȭ.Ïȟ ÉÔȭÓ Ôhe same. I am affected same 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 their own vulnerability) the vast majority of particip ants were well aware of 

universal vulnerability (i.e. they perceive their age group and other groups as vulnerable) to both 

heat- and cold-related 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 cold houses; poor or unemployed 

people (unable to buy or pay for using cooling and/or heating devices; unable to buy medication); 

and the homeless. The qualitative cold-related interviews also revealed that participants 

acknowledged poor nutrition as a factor contributing to vulnerability in cold weather (which was 

not mentioned during the heat-related interviews). Despite perceiving older people as vulnerable 

to heat, generally participants did not identify themselves as old or as vulnerable, as seen in 

Section 4.4.5. 

Ȭ9ÅÓȟ ÐÅÏÐÌÅ ÔÈÁÔ Ó×ÅÁÔ Á ÌÏÔ ÙÏÕ ÃÁÎ ÓÅÅ ÔÈÁÔ ÔÈÅÙ ÁÒÅ ÍÏÒÅ ÁÆÆÅÃÔÅÄȢ 0ÏÏÒ ÐÅÏÐÌÅȟ ÔÈÁÔ ÄÏÎȭÔ 
ÈÁÖÅ ÒÅÓÏÕÒÃÅÓ ÔÏ ÄÏ ÏÔÈÅÒ ÔÈÉÎÇÓ ÔÈÁÔ ÔÈÅÙ ÃÏÕÌÄ ÄÏ ÔÏ ÈÅÌÐ ÔÈÅÍȢȭ ɉ))&ɍψχɎɊ 

Ȭ/È ÙÅÓȟ ÖÅÒÙ ÏÌÄ ÐÅÏÐÌÅȟ ×ÉÔÈ ÍÁÎÙ ÄÉÓÅÁÓÅÓȟ ×ÉÔÈ ÂÒÅÁÔÈÉÎÇ ÐÒÏÂÌÅÍÓ Ánd heart conditions 
they would of course feel unwell. As well as children and babies, I think they are more 
ÁÆÆÅÃÔÅÄ ÁÎÄ ÄÅÆÅÎÃÅÌÅÓÓȢȭ ɉ""&[74])  

Ȭ7ÅÌÌȟ ÃÈÉÌÄÒÅÎ ÆÏÒ ÅØÁÍÐÌÅ ÁÎÄ ÏÌÄÅÒ ÐÅÏÐÌÅȟ ÏÌÄÅÒ ÔÈÁÎ ÍÅ ÏÒ ÅÖÅÎ ÔÈÅ ÓÁÍÅ ÁÇÅ ÁÓ ÍÅȢȢȢ 
because different people tolerate the heat differently. I think it is biological, some people 
ÔÏÌÅÒÁÔÅ ÉÔ ÂÅÔÔÅÒ ÔÈÁÎ ÏÔÈÅÒÓȢȭ ɉ0-ɍφυɎɊ 
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A reduced number of participants could not identify any heat- or cold-related vulnerable groups. 

Some justified this by mentioning they did not know about other ÐÅÏÐÌÅȭÓ problems and were only 

concerned about themselves.  

In summary, the perceptions of factors contributing to both heat- and cold-related vulnerability 

discussed above seem to be rooted in both the asset portfolio and participaÎÔÓȭ ÖÁÌÕÅÓ regarding 

heat and cold (e.g. independence, control, experience), and ultimately impact on older peopleȭ 

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).  

 

4Ȣυ )ÎÄÉÖÉÄÕÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÖÕÌÎÅÒÁÂÉÌÉÔÙ 

The findings presented above, resulted from overall sample analysis of structured interview data 

(quantitative) and the coding and categorisation of interview data (qualitative). Here, a further 

investigation of inÄÉÖÉÄÕÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÖÕÌÎÅÒÁÂÉÌÉÔÙ ×ÁÓ undertaken to ÂÒÉÎÇ ÔÏ ÌÉÆÅ ÐÁÒÔÉÃÉÐÁÎÔÓȭ 

individual vulnerability characteristics, as each participant represents a unique pool of 

vulnerability characteristics that can be underrepresented when looking at overall sample data. 

This was possible through the analysis of individual quantitative and qualitative data.  

 

ψȢωȢυ )ÎÄÉÖÉÄÕÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÇÅÎÅÒÁÌ ÖÕÌÎÅÒÁÂÉÌÉÔÙ  

In addressing the quantitative structured interview data, the same methodology used for 

calculating the overall sample general vulnerability (GVI) (Section 4.2.1), is used here for 

ÃÁÌÃÕÌÁÔÉÎÇ ÉÎÄÉÖÉÄÕÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÇÅÎÅÒÁÌ ÖÕÌÎÅÒÁÂÉÌÉÔÙȢ $ÒÁ×ÉÎÇ ÕÐÏÎ ÉÎÄÉÖÉÄÕÁÌ ÒÅÓÐÏÎÓÅÓ ÔÏ 

the structured interviews, participaÎÔÓȭ ÇÅÎÅÒÁÌ ÖÕÌÎÅÒÁÂÉÌÉÔÙ ÁÎÄ ÆÉÖÅ ÔÙÐÅÓ ÏÆ ÇÅÎÅÒÁÌ ÁÓÓÅÔÓ 

indicators were developed. Findings showed that the majority of participants fall into the high 

vulnerability group (values equal or higher than 0.500, cut-off 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 place-based assets vulnerability 

(32.7% of participants), followed by high physical assets vulnerability (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 the 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 is presented below in Figures 4.3. and 4.4.   
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Figure 4.3 Distribution of participants according to high and low general assets and general 
vulnerability (GVI)  

Legend: Y axis represents the percentage of participants exhibiting high and low general assets and 
vulnerability.  

 
Figure 4.4 -ÁÐÐÉÎÇ ÏÆ ÐÁÒÔÉÃÉÐÁÎÔÓȭ general vulnerability  values (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 cut-off. 


















































































































































































































































































































































































































