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ABSTRACT: Extreme temperatures impact human health and well-being. Yet, very little empirical evidence exists on

what determines human resilience, both in general and in relation to specified extreme temperatures. This paper addresses

this serious gap in knowledge by developing a quantitative measure of general resilience (i.e., the resilience of individuals to

all daily life circumstances). This is complemented with qualitative elicitations of specified resilience (i.e., the resilience of

individuals to a particular type of threat, stress, or event), which in this study are extreme heat and extreme cold. This

research uses the ‘‘sense of coherence’’ (SOC) approach (i.e., Orientation to Life Questionnaire—SOC-13 scale) to

develop a general resilience index (GRI) using a composite index approach and to develop assessments of heat-related

resilience (HRR) and cold-related resilience (CRR) using primary data frommixed-method interviewswith 52 older people

living in Lisbon, Portugal. The findings show that most participants exhibited high levels of general resilience but low levels

of specified resilience. In particular, resilience to cold was lower than resilience to heat. Sources of general and specified

resiliencewere found to be dependent on cognitive, behavioral, andmotivational factors in older people’s lives. The findings

reveal that believing threats (e.g., extreme temperatures) are structured and ordered, perceiving that assets are available to

respond to them, and feeling it is worth responding are sources of resilience. Concrete policy recommendations can be

generated from this study by both central and local governments to strengthen resilience. These can take the form of

programs, plans, and actions that support individuals and enable them to better deal with challenging life events such as

extreme temperatures and to improve both general and specified resilience.
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1. Introduction
The frequency and intensity of extreme temperature events

are increasing, imposing greater impacts on human health and

well-being over time (IPCC 2018). As a result, in recent years

the impact of temperature extremes have been receiving in-

creased attention, as heat waves and cold waves result in deaths

and changes in the patterns of morbidity (Nunes 2019a;

Arbuthnott and Hajat 2017; Hajat 2017; Nogueira et al. 2009).

This is particularly evident in some groups in society that are

most vulnerable such as those living with low income, people

with chronic diseases, pregnant women, children, and older

adults (Committee on Climate Change 2014). Demographic

changes such as an aging population are likely to increase the

exposure and impacts of extreme temperatures on older adults

(Royal Society 2014). Despite this, it is important to ac-

knowledge that the older adult population does not constitute

a homogeneous social group, and a range of factors contribute

to possible impacts (Arbuthnott and Hajat 2017; Hajat 2017;

Hales et al. 2012; Wolf et al. 2010).

The resilience of individuals and societies is modified by

extreme temperatures (IPCC 2012). As a result, the IPCC

(2012, 2018) has called for increased resilience of individuals

as a way of reducing the impacts of extreme temperatures

through improvements in planning and policy for strengthen-

ing resilience and enhancing adaptation in the short, medium,

and longer terms.

As a result, calls for a better understanding of the factors and

processes contributing to human resilience, as well as policies

to improve resilience to extreme temperatures have beenmade

(Hatvani-Kovacs et al. 2018). Research has shown that there

is a narrative of resilience to heat waves among older people

that is only altered due to negative changes in health status

(e.g., illness, lack of mobility) (Wolf et al. 2010). Additionally,

older people’s life experiences are said to play an important

role in their resilience to heat waves (Hansen et al. 2011).

Regarding climate change, some international studies suggest

that access to and availability of assets play a determinant role

in the resilience of individuals in adapting to climate change

(Nunes 2018; Royal Society 2014; Haq et al. 2008). For ex-

ample, having physical (e.g., housing) and financial (e.g., in-

come) as well as social assets (e.g., social contacts and

networks), place-based assets (e.g., transport), and human as-

sets (e.g., knowledge) contributes to the resilience of older

people in adapting to climate change (Nunes 2019b, 2018; Haq

et al. 2008).

Despite this, and as a result of lack of evidence on human

resilience to climate change in general and extreme tempera-

tures in particular, the IPCC has concluded that ‘‘research is

needed on resilience of human populations to extreme events

(factors that increase resilience), including responses [. . .].

Research is also needed on how adaptation policies may in-

crease or reduce social inequalities’’ (Kovats et al. 2014,

p. 1306). Moreover, it is acknowledged that a comprehensive

approach is needed to address resilience in relation to issues
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such as inequalities and fuel poverty (Hales et al. 2012).

Improving the resilience of most vulnerable individuals such as

older people has also been advocated (Hales et al. 2012).

In summary, the lack of evidence on the determinants of

human resilience to extreme temperatures is considered a

major gap in knowledge (Hatvani-Kovacs et al. 2018; Cai et al.

2018; Clare et al. 2017). The aim of this paper is to investigate

the general and specified resilience of individuals to extreme

heat and cold temperatures.

2. General and specified resilience
Definitions of resilience vary according to focus (system,

individual) and scale (temporal and spatial). The ecology, cli-

mate change, and disaster fields are more prone to consider a

temporal scale (present; future) (e.g., Nelson et al. 2007) and to

consider resilience to external events (e.g., Adger 2000). In the

climate change literature, resilience is system oriented (Nelson

et al. 2007), whereas the psychology and public health fields are

generally interested in internal (individual) responses to either

internal or external events (e.g., Bartley 2006; Almedom and

Tumwine 2008).

Individual resilience is seen as a ‘‘dynamic process wherein

individuals display positive adaptation despite experiences of

significant adversity or trauma’’ (Luthar et al. 2000, p. 543).

This has been found to be associated with characteristics of

individuals and the places they live, which can include skills,

education, and access to and quality of public amenities that

are considered to influence the impacts of threats and stressors

(Brown and Westaway 2011).

All of the various meanings suggest that resilience is consid-

ered to bemainly 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) ‘‘resilience has nonlinear and

fractured characteristics that can result in a system becoming

resilient along one dimension, but not in another. And resilience

can vary over time as the context changes’’ (Dominelli 2013,

p. 208). This is a significant development in how resilience can be

conceptualized and consequently assessed. The answer to the

question ‘‘resilience to what?’’ is thus one that according to

Folke et al. (2010) allows the distinction between general resil-

ience (e.g., to a wide range of disturbances, shocks, or threats)

and specified resilience (e.g., to individual disturbances, shocks,

or threats). As a result, these authors define general resilience

and specified resilience, respectively as ‘‘the resilience of any

and all parts of a system to all kinds of shocks, including novel

ones’’ (Folke et al. 2010, p. 3), and ‘‘the resilience ‘of what, to

what’; resilience of some particular part of a system, related to a

particular control variable, to one or more identified kinds of

shocks’’ (Folke et al. 2010, p. 3). The Royal Society (2014) has

also conceptualized resilience as general resilience and specific

resilience, following Folke et al. (2010) definitions. Others have

defined general resilience as ‘‘to how individuals respond to a

range of shocks, rather than individual ones, hence general

rather than specific resilience’’ (Waters and Adger 2017, p. 43).

Disciplinary boundaries have resulted in different conceptual-

izations of resiliencewith fewattempts to provide interdisciplinary

insights on how human resilience is shaped (Smith et al. 2014)

that correspond to a great opportunity for improving current

knowledge, which this research embraces.

As a result, several authors have made the case for assessing

general and specified resilience (Waters and Adger 2017;

Berkes and Ross 2013; Folke et al. 2010). The approach taken

here is one that considers general and specified resilience to be

related but independent, thus they need to be conceptualized

and assessed separately.

In this paper, resilience is defined as the ability or capacity of

individuals to respond to challenging life events or threats

through actively accessing, mobilizing, and using the available

assets to positively adapt. It is a function of 1) the ability to

make sense of threats, 2) the availability and access to assets,

and 3) the motivation to respond to threats. General resilience

is defined as the resilience of individuals to all daily life cir-

cumstances, 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 temperatures. In

other words, general resilience represents the capacity or

ability of individuals to manage life as a whole, whereas resil-

ience to extreme temperatures is about the ability to make

sense and manage the threat extreme temperatures pose, as-

sess their assets portfolio, and be motivated in order to be able

to respond to these threats.

To understand how to better protect older adults from the

impacts of extreme temperatures, this paper aims to respond to

the complex interactions between extreme temperatures, resil-

ience, health, and well-being and provides an interdisciplinary

and holistic approach to explore and understand the multiple

factors/assets (e.g., human, financial, physical, place based, so-

cial) that shape general and specified resilience and contribute to

positive outcomes, using an asset-based approach. This paper

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

conceptual and analytical framework for understanding general

and specified resilience, as well as a range of opportunities for

reducing the impacts of extreme temperatures through a focus

on improving resilience.

Resilience assessments

As a result of the diverse disciplinary roots of the concept of

resilience a variety of tools and measures to assess resilience

have been developed (e.g., Cai et al. 2018; Leichenko 2011;

Martin-Breen and Anderies 2011). In the field of health, this

has led to many ways of assessing resilience, with no agreement

on which approach or indicators to use (Castleden et al. 2011).

Following these concerns, Engle et al. (2013) acknowledge the

challenges and difficulties in achieving a set of appropriate

indicators for assessing resilience. Despite a quantitative ap-

proach being considered as most desirable for policy makers, a

qualitative approach on resilience is considered to be an al-

ternative 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).

A systematic review of the literature on resilience definitions

and assessments in the fields of public health and psychology

highlights the successful use of ‘‘sense of coherence’’ (SOC)

914 WEATHER , CL IMATE , AND SOC IETY VOLUME 12

D
ow

nloaded from
 http://journals.am

etsoc.org/w
cas/article-pdf/12/4/913/5009167/w

casd190078.pdf by M
ichael Friedm

an on 20 O
ctober 2020



scale as a quantitative measurement for individual resilience

(Almedom and Glandon 2007). Since then, the SOC scale has

been used to measure individual resilience to, for example, war

in Eritrea (Almedom et al. 2007), Hurricane Katrina (Glandon

et al. 2008), and the Second LebanonWar (Kimhi et al. 2010). In

addition, the use of the SOC scale to assess human resilience is

gaining more interest from researchers and is considered to be

an accepted tool to assess individual resilience (Kimhi 2016).

The SOC approach to resilience is grounded in the theory of

salutogenesis, the study of the origins of health focusing on the

resources or assets and strategies that support individuals in

coping with and adapting to life situations (Antonovsky 1979,

1987, 1993). Antonovsky (1979, p. 19) defined the SOC as

a global orientation that expresses the extent to which one has a

pervasive, enduring though dynamic feeling of confidence that

1) the stimuli deriving from one’s internal and external envi-

ronments 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.

The three components presented above are called compre-

hensibility, manageability, and meaningfulness, respectively

(Antonovsky 1993). First, the comprehensibility component

refers to the cognitive dimension defined as the skill to make

sense, assess order and structure, and understand the stressor.

Second, the manageability component represents the instru-

mental or behavioral dimension and is defined as the percep-

tion of availability of assets to face the threat and the power to

do so. Third, the meaningfulness component refers to the

motivational dimension and expresses the degree of incentive

and aspiration to deal with the stressor. Hence, the compo-

nents reflect cognitions, capacities, and motivations, respec-

tively (Almedom 2005; Lindstrom and Eriksson 2005, 2006;

Lezwijn et al. 2011).

Within the SOC 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). The SOC approach can help in explaining

human adaptation and response to stressors for the mobiliza-

tion of assets or GRRs (Almedom et al. 2007). These are

available to an individual or community to facilitate the pro-

cess of coping effectively and can be grouped as human (e.g.,

level of education, knowledge, health, and life experiences),

financial (e.g., income and savings), physical (e.g., type of

housing and housing tenure), place based (e.g., local infra-

structure, amenities, and services), and social (e.g., social net-

works and social support). Almedom’s (2009) work on human

resilience advanced the view that ‘‘individuals, families, and

communities that can generate and access social capital and the

material resources needed to maintain health and social sta-

bility are likely to build resilience’’ (Almedom 2009, p. 3).

According to Antonovsky (1996, p. 15) an individual with a

strong SOC facing an adversity or threat will ‘‘wish to, be

motivated to, cope (meaningfulness); believe that the chal-

lenge is understood (comprehensibility); believe that resources

to cope are available (manageability).’’

Since Antonovsky and his research with survivors of the

Holocaust (Antonovsky 1979), the SOC scale has been used in

more than 458 academic papers and more than 33 languages

(Eriksson and Lindstrom 2005). It has been implemented in

different age samples, including older people with good reli-

ability and validity (e.g., Forbes 2001; Schneider et al. 2004;

Borglin et al. 2006; Drageset et al. 2008;Wiesmann andHannich

2010; Naaldenberg et al. 2011). The SOC is considered to be a

universallymeaningful 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

copingwith stresses (Antonovsky 1993).More recently,Griffiths

et al. (2011) using a qualitative approach to the SOC through

thematic analysis have found that the SOC should be applied

both to life overall and also to specific events.

As ‘‘the paradigm of social resilience is a way of understanding

processes of change in terms of meaning (coping capacity) and

even frame them (adaptive and participative capacity)’’ (Lorenz

2013, p. 19), similarly, the SOC defines perceptions of the envi-

ronment based on comprehensibility, manageability, and mean-

ingfulness (Antonovsky 1993; Eriksson and Lindstrom 2008), thus

reflecting the synergy between the individual and the environ-

ment. This is to say that in line with resilience, the SOC reflects an

individual’s ability to respond to stresses (Eriksson andLindstrom

2005), and highlights themeans bywhich individuals use the assets

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

The SOChas been used to quantitativelymeasure resilience and

accompanied with qualitative assessments (Almedom et al. 2007;

Glandon et al. 2008). It is used in this paper to better understand

general and specified resilience to extreme temperatures through

the development of a general resilience index (GRI) and assess

specified resilience to extreme temperatures [heat-related resilience

(HRR) and cold-related resilience (CRR)] (see methods section).

This paper aims to develop a coherent and comprehensive

conceptual, as well as empirical account for understanding

general and specified resilience (i.e., to extreme temperatures).

In doing this, it seeks to provide a complete account of how to

support actions tomove forward onways to increase resilience,

as well as tools to help strengthening its implementation. This

research is novel because of its 1) conceptual novelty—it re-

interprets conceptual findings to assess general and specified

resilience, 2) empirical novelty—it develops a quantitative

measure of general resilience and qualitative assessments of

specified resilience for improving the understanding of the

factors that influence resilience, and 3) practical novelty—it

provides an improved,more coherent account of what a resilient

individual looks like. This research has the potential to inform,

provide evidence, and influence government, academia, the

third sector (i.e., nongovernmental organizations), and the wider

public in exploring alternative ways of improving general and

specified resilience to extreme temperatures.

3. Methods

a. Study area
This research was implemented in Portugal, a country that is

vulnerable to extreme temperatures with significant impacts on

human health (Carvalho et al. 2014; Lucio et al. 2010). It focuses

OCTOBER 2020 NUNES 915

D
ow

nloaded from
 http://journals.am

etsoc.org/w
cas/article-pdf/12/4/913/5009167/w

casd190078.pdf by M
ichael Friedm

an on 20 O
ctober 2020



on the city of Lisbon, Portugal’s capital, because of high mortality

and morbidity rates associated with extreme temperatures, with

older people being the most affected group (Almeida et al. 2010;

Hajat et al. 2007; Basu 2009). Despite its mild Mediterranean

climate, Lisbon has been faced with increasingly frequent and

intense heat waves (i.e., 1981, 2003, 2006, 2010, and 2018) and cold

waves (i.e., 2003, 2010, 2012, and 2018).

b. Research design and data
This study uses an interseasonal mixed-methods approach

combining structured and semistructured interviews. Data

were collected during summer months for phases 1 and 2

(general and heat-related resilience, respectively) and during

winter months for phase 3 (cold-related resilience).

Local authorities and public or charitable institutions working

with older people were approached to gain access to partici-

pants. Those who expressed an interest were asked if they were

willing to participate and contacted at a later stage to arrange an

interview. Participants were selected according to the following

inclusion criteria: being 65 years of age or over, living indepen-

dently in their homes, and living in the city of Lisbon. A mix of

nonprobability sampling techniques was used to ensure partici-

pants with diverse characteristics (e.g., age, sex, marital status,

living arrangements, education level, financial status, and health

status). Only participants with sufficient competence and au-

tonomy to understand the study and their involvement were

included. Face-to-face interviews were arranged to take place

in a familiar location to participants, in a private and neutral

environment and were digitally recorded. Ethical approval was

obtained from theUniversity ofEastAnglia Faculty ofMedicine

and Health Sciences Research Ethics Committee (Reference

2011/12–30) and from Universidade de Lisboa, Instituto de

Ciências Sociais Ethical Committee. Written informed consent

was obtained for a total of 52 participants.

Quantitative data collection (phase 1) included sociodemo-

graphic characteristics, and the SOC scale (SOC-13) to assess

general resilience. Qualitative data collection (phases 2 and 3)

comprised participants’ characteristics of specified resilience

(heat and cold related). Phases 1 and 2 interviews were im-

plemented concurrently during summer months and phase 3

interviews were implemented during winter months. The deci-

sion to do this was one of timing and the objective was to get to

know participants’ general resilience characteristics (quantita-

tive data), so that when asking the qualitative resilience ques-

tions the researcher/interviewer could more easily prompt

participants’ to provide specific details related to resilience to

extreme temperatures.

c. Calculation of the GRI: Composite index approach
A new theoretical and analytical approach to assess

general resilience was developed using the SOC-13 scale

in order to construct the GRI. The GRI includes SOC’s

three indicators—meaningfulness, comprehensibility, and

manageability—and 13 of its subindicators. Online supplemen-

tal material section 1 presents each indicator and subindicator

questions used and the answer options (a 7-point Likert scale).

The development of a GRI is novel and also contrasts with

other literature that investigates resilience as an overall static

capacity of individuals. The advantages of using theGRI is that

it allows explorations of the factors shaping general resilience.

Additionally, it can also be adapted to other threats, shocks,

and events, which constitute a broad contribution of this

paper. Researchers and academics should consider the use

of such metrics to measure human resilience (i.e., GRI) as it

constitutes a comprehensive approach to resilience that can

help the development of policies and actions for increasing

resilience. This research used the sense of coherence ap-

proach to assess the general resilience of individuals and

ultimately for calculating the GRI. The development of

such an index has potential use beyond the health literature,

as results could be easily comparable within and between

studies. The development of the GRI through the SOC-13

scale values constitutes a novel contribution of this research

and builds on Antonovsky’s (1987) work and on composite

indices approaches.

This paper is part of a wider project also investigating gen-

eral and specified adaptation and vulnerability (Nunes 2018,

2019b). The development of a GRI was found to be extremely

useful as a means to compare general vulnerability (GVI) with

general resilience (GRI). The method used for calculating the

GRI incorporating the sense of coherence scale was based on

the samemethod used for calculating the GVI. Furthermore, it

is the first time that such an approach is developed to measure

resilience using the SOC scale, which represents a novelty of

this research. Theoretical validity of calculating the GRI in the

way the GVI was calculated is justified in this research to allow

coherence in the quantitative data analysis through two dif-

ferent theoretical concepts (i.e., vulnerability and resilience)

enabling the comparison of the two sets of data.

A composite index approach was used for the development

and calculation of the GRI, building on approaches of indices

development (Vincent 2004; United Nations Development

Programme 2007; Hahn et al. 2009; Preston et al. 2011). The

GRI differs from these as it uses primary data and has an in-

dividual or sample focus. Previous approaches mostly rely on

secondary data and climate models and have a regional focus.

The GRI was specially developed for this study and the for-

mulae used are presented below. To assess comparability, all

indicators were standardized using the United Nations

Development Programme (2007) procedure [Eq. (1)], which

also guarantees that all indicators are normalized to relative

positions between 0 and 1 (Vincent 2004; Hahn et al. 2009).

Equation (1) is used to translate the Likert scale to index

values. As a result, the values of the GRI indicators and the

GRI value are derived from the following equation:

index
si
5

s
i
2 s

min

s
max

2 s
min

. (1)

Following the calculation of values of each of the three indi-

cators, their weighted means were calculated using

GRI
i
5
�
3

i51

w
Mi
M

i

�
3

i51

w
Mi

, (2)
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which can also be expressed as

GRI
i
5

w
ME

ME
i
1w

CO
CO

i
1w

MA
MA

i

w
ME

1w
CO

1w
MA

(3)

(Hahn et al. 2009), to develop the GRI score. In Eq. (3), ME

indicates meaningfulness, CO is comprehensibility, and MA is

manageability. The weighting of each indicator depends on the

number of subindicators that are part of each indicator, al-

lowing all indicators to contribute in an equal way to the

overall resilience (Sullivan et al. 2002).

In this research the GRI varies between 0 (low resilience)

and 1 (high resilience) with a 0.500 midpoint. The contribution

of each of the three indicators of resilience to the overall GRI

value is calculated by dividing the value of the GRI of each

indicator by the sum of all values of the GRI indicators.

d. Assessing the specified resilience to extreme temperatures

Specified resilience to extreme temperatures in this paper

includes HRR and CRR. Qualitative semistructured interview

data are used to assess individual participants’ levels of resil-

ience to extreme temperatures. Each participants’ interview

data were analyzed, and the three dimensions of resilience

were coded as ‘‘high’’ or ‘‘low.’’ The process of examining and

interpreting participants’ interviews was done using thematic

analysis (Braun and Clarke 2006) and through an iterative and

systematic coding process was used to account for the character-

istics of all three indicators of resilience in each participants’

transcripts. This is not without a degree of subjectivity, which was

reduced by the use of a structured coding process (see Table 1).

This was performed to enable defining each of the resilience in-

dicators as ‘‘high’’ or ‘‘low’’ (Table 2), as above for the GRI and

original SOC scale (Antonovsky 1987, 1993). This included the

development of what is meant by high comprehensibility, high

manageability, and high meaningfulness (Table 2).

Attaining such a categorization based in the qualitative inter-

views with the arranging and allocation of individual participants’

positions required a thorough analysis of transcripts, related

themes and subthemes making sure that participants’ position

accurately reflected participants’ resilience stances. It represents a

continuing process where all relevant characteristics and factors

were taken into account for each participant. Subjectivity, com-

plexity, and transparency concerns constituted limitations in cat-

egorizing participants’ specified resilience. The results presented

TABLE 1. Qualitative data analysis process.

1) Develop all individual participants’ text interview records (transcripts)

2) Taking into account preliminary themes developed from the interview protocol question and based on the research questions, read and

reread the transcripts thoroughly

3) Note key themes from transcripts

4) Develop initial themes that include emergent themes, subthemes, and categories

5) Link emergent themes, subthemes, and categories to the theoretical concept of resilience

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 resilience content and themes

9) Examine the matrix for the purpose of interpreting all individual participants’ data and to look for similarities and differences between

participants

10) Develop profiles of participants (see section 4d)

11) Investigate and integrate the qualitative interpretations with the quantitative results

TABLE 2. Indicators and explanation of indicators used to develop the specified resilience assessments from the SOC-13 scale.

Indicators Explanation of indicators

Comprehensibility (CO) High comprehensibility: When participants saw heat/cold as a nonstressor because they had previous

experience with extreme heat/cold temperatures and thus such temperatures did not pose a problem

for them

Low comprehensibility: When participants saw heat/cold as a stressor because they previously had difficulty

and bad experiences in dealing with extreme heat/cold temperatures and thus such temperatures posed a

problem for them

Manageability (MA) High manageability: Characterized by participants perceiving that they had assets available to them either

at their direct or indirect control that they needed to deal with the threat/stress that heat/cold poses to

them, and thus they did not feel like victims to such extreme temperatures

Lowmanageability: Characterized by participants perceiving that they did not have enough assets available

to them either at their direct or indirect control that they needed to deal with the threat/stress heat/cold

poses to them, and thus they felt like victims to such extreme temperatures

Meaningfulness (ME) High meaningfulness: When participants felt confident that one was able to deal with the heat/cold and felt

motivated to deal with it because it was seen as an important area of their lives

Low meaningfulness: When participants did not feel confident that one was able to deal with the heat/cold

and did not feel motivated to deal with it because it was seen as an unimportant area of their lives
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below are replicable as very concrete definitions of comprehen-

sibility, manageability, and meaningfulness were used when un-

dertaking thematic analysis.

Specified resilience was assessed through the following

procedure: participants high in at least two resilience indicators

are considered as having high specified resilience and partici-

pants high in one or no resilience dimensions were considered

to have low specified resilience.

4. Results

a. General resilience

The sense of coherence short scale (SOC-13) was used to

quantitatively assess the general resilience of the study’s sam-

ple. Participants’ general resilience (SOC) scores ranged from

38 to 82 (13 being the lowest possible score and 91 being the

highest possible score, with the mean of the scale being 52),

with a score of 63.436 9.82 (mean6 standard deviation). This

result indicates that most participants had high general resil-

ience. Comprehensibility (CO) subscale scores ranged from 15

to 32, with a score of 23.066 4.21 (mean6 standard deviation).

Manageability (MA) subscale scores ranged from 9 to 26,

with a score of 18.63 6 40.5 (mean 6 standard deviation).

Meaningfulness (ME) subscale scores ranged from 9 to 28,

with a score of 21.75 6 4.07 (mean 6 standard deviation)

(Fig. 1). These results show that overall participants in this

study revealed higher ability to make sense of their lives (CO)

and motivation to respond to life threats (ME) and lower

availability and access to assets (MA).

The method used for calculating the GRI incorporating the

sense of coherence scale was described in section 3c and it is the

first time that such approach is developed tomeasure resilience

using the SOC scale, which represents a novelty of this re-

search. Transforming the SOC scores into a GRI is novel and

has not yet been attempted elsewhere.

The value of theGRI for the study’s samplewas 0.647 (Table 3)

[values range from 0 (less resilient) to 1 (more resilient)]. This

indicates that the sample had high general resilience (values equal

or higher than 0.500, the midpoint). Cronbach’s alpha, a coeffi-

cient of internal consistency (Tavakol and Dennick 2011), was

calculated to estimate the reliability of the index and to show the

amount of measurement error in the GRI (Cronbach’s alpha 5
0.741). It is expressed as a number between 0 and 1; as the value

increases (i.e., closer to 1) the estimate of reliability increases and

the proportion of the index score that is attributable to error will

decrease (Tavakol and Dennick 2011). The sample exhibited

greatest resilience on the meaningfulness indicator (0.741), fol-

lowed by manageability (0.609) and comprehensibility indicators

(0.602) (Table 3). Table 3 shows how the Likert scale was trans-

lated into index values. The results of the indicators values are

presented in Fig. 2 as a radar chart portraying the values of the

indices as presented above.

The resilience dimensions contributing to general resilience

are shown in Fig. 3. The greatest contributor is meaningfulness

(38%), followed by comprehensibility (31%) and manage-

ability (31%).

The majority of participants were high on the three dimen-

sions of general resilience and general resilience (high CO:

71%; high MA: 71%; high ME: 94%; and high GRI: 84%)

(Fig. 4 and online supplemental material section 2).

The GRI was slightly higher in male participants and in the

oldest age group (851) and was lower for single and widowed

participants. In addition, GRI scores were slightly lower for

those living alone as well as for one participant living with

other nonrelatives. More literate participants and those with

higher income and better financial situation had a higher GRI.

b. Specified resilience
The overall resilience themes arising from the heat- and

cold-related qualitative interviews are presented in Table 4.

The themes were organized around the three dimensions of

resilience and reflect older people’s resilience characteristics in

FIG. 1. Comparison of general resilience (SOC) score with the

three subscales [comprehensibility (CO),manageability (MA), and

meaningfulness (ME)].

TABLE 3. Summary of calculations of the GRI and its indicators (comprehensibility, manageability, and meaningfulness).

SOC (Likert scale)

Sample value Max possible value Min possible value GRI valuea

Comprehensibility 23.059 35 5 0.602

Manageability 18.627 28 4 0.609

Meaningfulness 21.784 28 4 0.741

Overall 63.471 91 13 0.647

a Calculations—Step 1 (repeat for all component indicators): [Eq. (1)] indexsi 5 (si 2 smin)/(smax 2 smin); indexcomprehensibility(CO) 5 (23.0592

5)/(35 2 5) 5 0.602. Step 2: [Eq. (2)] GRIi 5�3

i51wMi
Mi/�3

i51wMi
[also expressed as Eq. (3)]; GRIi 5 (wMEMEi 1 wCOCOi 1

wMAMAi)/(wME 1 wCO 1 wMA) 5 [(4)(0.741) 1 (5)(0.602) 1 (4)(0.609)]/(4 1 5 1 4) 5 0.647.
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terms of cognitive (comprehensibility), instrumental/behavioral

(manageability), and motivational (meaningfulness) features

when dealing with extreme temperatures. Many of the themes

were similar to both extreme temperatures. Despite this, some

differences were found that relate to the levels of predictability

(comprehensibility) that were lower for cold than heat, avail-

ability of assets (manageability) was found to be higher for heat

than cold and availability of strategies (meaningfulness) to deal

with cold lower than heat.

The majority of participants revealed high heat-related com-

prehensibility (89%), followed by highmeaningfulness (67%) and

high manageability (58%). Overall, the majority of participants

revealed high heat-related resilience (62%). These findings sug-

gest that most participants viewed heat as being predictable and

explicable (comprehensibility), with which they had assets avail-

able to deal (manageability), and to which they invested their

efforts in order to be able to respond (meaningfulness) (Fig. 5 and

online supplemental material section 3).

The majority of participants revealed high cold-related com-

prehensibility (87%) and half of participants revealed high

meaningfulness (50%) (Fig. 6 and online supplemental material

section 4). Fewer participants revealed highmanageability (33%),

and the majority revealed low cold-related resilience (52%).

c. Dimensions of general and specified resilience

1) COMPREHENSIBILITY

The general resilience results illustrate that most partici-

pants had a high level of belief that the problems and chal-

lenges in their lives are structured, ordered, explicable and

understood (e.g., illness, death of a loved one, own death)

(indicator value: 0.602; ranging from 0 as least comprehensible

to 1 as most comprehensible). The majority of participants felt

that when something happened, they generally saw things in

the right proportion (63%). Only a minority feel that they are

in an unfamiliar situation not knowing what to do (16%).

The specified resilience results (heat- and cold-related)

revealed twomain themes. The first theme—predictability—was

associated with participants’ high comprehensibility of both

extreme temperatures. Participants’ revealed a structured, ex-

pectable, and explainable understanding of the occurrence of

extreme temperatures in their lives. These participants were

able to make sense of the stress they posed in their lives, espe-

cially in relation to heat but not as much regarding cold. They

had confidence andweremore positive in perceiving their ability

to meet the challenges extreme temperatures posed to them, as

expressed, for example, by participant GM, a 69-yr-old male:

Well, I guess that there’s the idea that people deal better and

somewhat more easily with very hot weather.

The second theme—misfortune—was linked with partic-

ipants who displayed low heat- and cold-related compre-

hensibility. Such participants saw extreme temperatures

as uncertain, inexplicable, uncontrollable, and ‘‘chaotic’’

events that added high levels of stress, making them hope-

less and helpless. This resulted in participants’ inability to

make sense of the challenges extreme temperatures posed to

them and therefore an inability to deal with them, as ex-

emplified by this response:

I feel I deal very badly.When it’s not very hot it’s already bad, but

when it is really hot, I don’t know . . . it is a nightmare, I can’t stand

any clothes, I don’t eat. (participant KM: male, age 65 years)

2) MANAGEABILITY

With regard to general resilience, participants had a high level

of perception that assets are available to them to face the prob-

lems and challenges in their lives (indicator value: 0.610; ranging

from 0 as least manageable to 1 as most manageable). Only a

minority of participants indicated they had been disappointed by

people whom they counted on most (37%), felt that they were

FIG. 2. GRI radar chart for the overall sample.

FIG. 3. Resilience dimensions contribution to overall GRI for the

overall sample.
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treated unfairly (20%), and felt that they were not sure they can

keep under control (14%).

Specified resilience findings revealed two main emergent

themes. The first theme—managing—was mentioned by par-

ticipants with high manageability to extreme temperatures.

Participants’ manageability to both extreme temperatures was

very diverse. Participants who perceived having greater quantity

and variety of assets under their direct or indirect control (e.g.,

family and friends) did not feel victims of the threats these events

posed to them as they could easily access the assets needed to

respond. Most frequently mentioned assets included physical as-

sets (using fans or air conditioning) and place-based assets (ac-

cessing cooler places). Overall, having human assets, such as

mental and physical abilities, werewidelymentioned in relation to

both extreme temperatures as being crucial for accessing and

being able to use other types of assets, as in this response:

Yes, I have [assets], but even if I didn’t I would make sure I

would get them. (participant FF: female, age 80 years)

The second theme—vulnerabilities and struggling—was linked

to the low manageability of some participants who were negative

about the availability of assets, especially about not having assets

under their direct and indirect control to effectively respond to

extreme temperatures. These participants felt they could only

count on themselves and no one else. Limitations were found on

all types of assets: financial assets (low income and savings),

physical assets (lack of housing insulation), social assets (not

having family, friends or neighbors they could count on), place-

based assets (not having help from local authorities), and human

assets (having low health status). These participants felt less able

to deal and respond to them due to lack of assets. Extreme cold

posedmore stress on participants’ assets than extreme heat, partly

because of the perceived need for more assets. The use of energy

was found to be essential to keep themselves and the house warm.

The high costs of electricity and gas, and the lack of home in-

sulation, highlighted how access to more assets (financial, place

based, and social) is necessary to enable them to better deal with

extreme cold. An example is seen in this response:

I have to have [enough assets], if I don’t have I won’t be able to

live. There is always the financial issue that affects all of us . . . we

can’t do everything we want as we don’t have assets for that. We

improve things slightly, but beyond that we’re not able to do

anything else. (participant MM: male, age 85 years)

3) MEANINGFULNESS

General resilience findings revealed that within the four items

comprising meaningfulness the sample had very high levels of

investment, engagement and commitment to deal with the prob-

lems and challenges they face in their lives (indicator value: 0.740;

ranging from 0 as least meaningful to 1 asmost meaningful).Most

participants felt that doing the things they do every day is a source

of pleasure and satisfaction (79%), that their life has had clear

goals and purpose (71%). Only some felt that they do not really

care aboutwhat goes on around them (22%) and that there is little

meaning in the things they do in their daily life (12%).

Specified resilience findings revealed two main emergent

themes. The first theme—drive and investment—emerged from

participants scoring high on meaningfulness. These partici-

pants were motivated and interested in adapting to extreme

temperatures. Such participants were thus positive about their

ability to adapt by dealing the best way possible to the chal-

lenges that extreme temperatures pose to their lives:

I deal well with everything, even if it’s very cold. I’m that kind of

person. We deal with everything as it happens. [. . .] We have to

deal and find solutions. (participant ZF: female, age 79 years)

The second theme—helplessness, hopelessness, and avoid-

ance of threat—was linked to participants’ lowmeaningfulness.

These participants were not motivated or interested in dealing

with extreme temperatures and felt helpless and hopeless when

they occurred. They were particularly negative and avoided the

challenges of extreme temperatures by not thinking about

them, felt unable to do anything and did nothing to deal with

them. This was particularly prominent for extreme cold-related

resilience, as shown in this response:

Oh, and what am I supposed to do?!? If it’s very cold I wrap

myself in clothes and drink hot things to feel a bit better . . . I

can’t go out, because it’s very cold . . . So, what can I do more?

(participant RF: female, age 79 years)

d. Profiles of resilience
Profiles of individual participants were developed to present

as well as integrate both quantitative and qualitative interview

data. All profiles were developed using participants’ interview

data, by reading each transcript and selecting the most char-

acteristic parts (Seidman 1998), and to bring to life partici-

pants’ individual characteristics, as each participant represents

a unique pool of resilience characteristics that can be under-

represented when looking at overall sample data. A review of

individual participants’ transcripts (phases 1, 2, and 3) was

undertaken to develop individual participants’ profiles. These

profiles correspond to individual participants in this research

and portray their ‘‘real’’ resilience characteristics as obtained

from their transcripts.

FIG. 4. Distribution of participants according to high and low

general resilience dimensions and GRI. The y axis represents the

percentage of participants exhibiting high and low general resilience.
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The goal of these profiles is to explicitly illustrate individuals’

resilience characteristics to exemplify howdifferent participants’

lives reveal specific general and heat- and cold-related resilience

profiles. The three dimensions of resilience (CO, MA, and ME)

are also represented in the profiles, enabling a better under-

standing of what each of these represent in terms of actual

participants’ characteristics.

Individual resilience profiles of two participants (KM,GGF)

are developed from their interview transcripts and presented in

Figs. 7 and 8, as an illustration of the diversity of their general

and heat- and cold-related resilience.

5. Discussion
Evidencewas found that participants generally possessed high

levels of general resilience. Despite this, specified resilience was

found to be lower than general resilience. This is perhaps not

surprising given that the SOC is a general coping measure.

Additionally, the observed differences could also be due to the

different types of assessment used (quantitative and qualitative).

Nevertheless, in psychology for example, in the last two decades

researchers have begun to rely less on encompassing types of

assessments as some authors consider they do not downscale

well and are not good indicators of specific circumstances such as

dealing with extreme temperatures. For example, instead of

trying to work with an unwieldy, broad concept of generalized

self-efficacy (Schwarzer and Jerusalem 1995), researchers have

begun to look at self-efficacy in specific circumstances (Pajares

1996). Similarly, others consider it is less meaningful or useful to

think of an overall risk-taking personality (or sensation-seeking

or thrill-seeking person; Zuckerman 1979) if one is interested in,

TABLE 4. Themes related to resilience arising from the heat and cold qualitative interview data according to the three resilience

dimensions.

Comprehensibility Manageability Meaningfulness

Extreme heat

Predictability of extreme heat Availability of assets Heat as an important and significant

feature of everyday life that requires

investment

Recent experiences and memories of heat Assets mostly under one’s direct control Need to actively engage in heat-adaptive

behaviors

Awareness of the effects of heat health

impacts

Preferable direct control over assets Other life pressures requiring investment

limit engagement with heat prevention

measures (e.g., financial difficulties,

bereavement, depression, and/or

isolation)

Perceived ability to deal with the heat, to

acclimatize, and to respond and adapt

Heat threatens certain types of assets,

particularly human (low health status),

physical (hot homes), and financial

(cooling devices)

Availability of strategies to deal with heat

now and hypothetically in the future

Barriers: low income; high electricity costs;

lack of insulation/hot house; fans and air

conditioning are bad for health

Perceptions of adaptability

Perceptions of ability to act

Extreme cold

Low predictability of extreme cold Unavailability of assets Cold as an important and significant

feature of everyday life; difficult to

enact responses (including investments)

to deal with it

Experiences and memories of cold in the

past but not recently

Assets mostly under one’s direct control Other pressing facets of life requiring

investment limit engagement in cold

prevention measures (e.g., financial

difficulties, bereavement, depression,

and/or isolation) and undermine

resilience

Lack of awareness of the effects of cold on

health

Preferable direct control over assets Lack of availability of strategies to deal

with the cold now and in the future

Perceived ability to deal with the cold

because it is not usual and is not thought

as being a threat

Improvement of individuals’ assets

portfolio needed

Cold threatens certain types of assets—in

particular, physical (cold homes) and

financial (heating devices)

Barriers: low income; lack of insulation/cold

house; only able to heat one room
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for example, taking specific risks (i.e., cars or the style of driv-

ing). Instead, risk-taking seems to be specific to certain cir-

cumstances (Weber et al. 2002). Similarly, for fear, it is possible

to measure it at a broad level (e.g., trait neuroticism, which is

quite general), but similarly to all other broad measures, this

may say little about the level of fear a person experiences in a

specific situation (e.g., heights). In summary, individuals can

have different types of specific particularities and have specific

behavioral responses with no indication that this may result

from a broad-basedmeasure. Nevertheless, this is not to say that

general constructs such as the SOC are not useful or that they do

not have advocates (Schwarzer and Jerusalem 1995).

Sources of general and specified resilience were found to be

varied and diverse as well as dependent on cognitive, behavioral,

or instrumental and motivational factors in older people’s in-

ternal and external environments. The findings reported here

reveal how believing that the threats and challenges are struc-

tured and ordered (comprehensibility), perceiving that assets

are available for one to face the threats and challenges (man-

ageability), and feeling it is worth investing in dealing with these

(meaningfulness) are sources of general and specified resilience.

Resilience to extreme heat was related to the predictability

of heat, perception of available assets ready to be used, and the

wish to keep cool by investing in available actions. On the other

hand, resilience to extreme cold was found to be associated

with both apathy and anxiety toward cold as participants either

did not see cold as a threat or saw it as a burden, respectively.

Participants found it hard to be motivated to deal with the cold

mainly due to lack of assets available, in particular, financial

(lack of affordable heating), physical (lack of thermal insu-

lation), and social assets (lack of social connections and ties).

Both extreme temperatures posed challenges to resilience.

Specified resilience had links with general resilience, but its re-

lationship was not straightforward. Some participants with a

high general resilience did not think that experiencing and living

through extreme temperatures was comprehensible, manage-

able, and/or meaningful, resulting in low specified resilience.

Participants set boundaries on what matters in their lives and

what lies outside these boundaries, even if comprehensible,

manageable, and meaningful, is not thought as important and

does not materialize into something worth investing in. As a

result, having high general resilience may or may not mean

having high specified resilience.

Different facets of participants’ lives shaped their specified

resilience that included perceptions of their own vulnerability

to the adverse effects of extreme temperatures, perceptions of

the vulnerability to extreme temperatures, perceived ability to

deal with the threat, and agency in actively dealing with the

threat. They were all related to the three dimensions of resil-

ience and constitute opportunities to increase resilience and

understand barriers that need to be controlled and/or elimi-

nated for increasing resilience in dealing with such events.

Believing that extreme temperature events could be ordered

and understood was related with high levels of comprehensibility,

and perceiving one had the assets at one’s own disposal or under

the control of trusted others (family, friends, and neighbors) to

keep cool or warmwere themajor determinants ofmanageability,

while meaningfulness was ultimately dependent on feeling able to

deal with the event and having the willingness to invest and mo-

bilize the assets available. Extreme temperatures created stress in

participants’ lives and put to the test their cognitive (compre-

hensibility), instrumental/behavioral (manageability), and moti-

vational (meaningfulness) indicators of resilience.

The findings of this study support suggestions in interna-

tional studies that access to and availability of assets play a

determinant role in the resilience of individuals in adapting to

climate change (Haq et al. 2008; Royal Society 2014; Nunes

2018, 2019b). The results are also comparable to those pre-

sented by Haq et al. (2008) who argue that having physical and

financial as well as social assets (e.g., social contacts and net-

works), place-based assets (e.g., transport), and human assets

(e.g., knowledge) contributes to the resilience of older people

in adapting to climate change.

Furthermore, these findings are in agreement with the lit-

erature asserting that older people’s resilience is an enabler for

adaptation (Conlon et al. 2011; Hansen et al. 2011).

The limitations of the application of the SOC approach are

that no examples exist of its use with threats such as extreme

FIG. 5. Distribution of participants according to high and low

heat-related resilience dimensions and HRR. The y axis represents

the percentage of participants exhibiting high and low heat-related

resilience.

FIG. 6. As in Fig. 5, but for CRR.
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FIG. 7. Participant KM resilience profile.
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FIG. 8. Participant GGF resilience profile.
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temperatures until now. However, it has been used to access

the resilience of individuals to other events such as war (e.g.,

Almedom et al. 2007; Kimhi et al. 2010) and a hurricane

(Glandon et al. 2008). Recently, it is gaining more interest and

is considered to be an acceptedmeasure of individual resilience

(e.g., Kimhi 2016). Despite this, interest in the SOC approach is

still limited largely to the health research field; it has potential

for application to studies focusing on a breadth of stresses,

shocks, and threats to individuals. An additional limitation

results from the fact that due to being the first time that resil-

ience to extreme temperatures has been investigated through a

transformation of the SOC scale, there is no possibility to

compare the findings of this research with other studies.

Original contributions of this study include the development

and implementation of a mixed-methods approach to oper-

ationalize general and specified resilience and using the SOC in

the context of extreme temperatures. Furthermore, this re-

search offers additional contributions by adapting the SOC

scale (quantitative) to qualitatively assess specified resilience

to extreme temperatures and using an asset-based approach

to operationalize manageability one of the determinants of

resilience (the instrumental or behavioral dimension, defined as

the perception of availability of resources/assets to face the

threat and the power to do so). Another contribution of this

study relates to the development of a conceptual and analytical

framework, as well as a methodological approach that can be

replicated at the national, regional, and local levels, by local

authorities, nongovernmental organizations (NGOs), health

trusts, among others to better understand the needs, constraints,

limits and opportunities to enhance resilience for improving

adaptation (Nunes 2018) and reducing vulnerability (Nunes

2019b) to extreme temperatures in particular, with important

insights for other threats, shocks, and stresses in general.

This paper developed a coherent and comprehensive con-

ceptual, as well as empirical account for understanding general

and specified resilience (i.e., to extreme temperatures). In

doing this, it provides a complete account of how to support

actions to move forward on ways to increase resilience, as well

as tools to help strengthening its implementation. This research

is novel because of its 1) conceptual novelty—it reinterprets

conceptual findings to assess general and specified resilience, 2)

empirical novelty—it develops a quantitative measure of

general resilience and qualitative assessments of specified re-

silience for improving the understanding of the factors that

influence resilience, and 3) practical novelty—it provides an

improved, more coherent account of what a resilient individual

looks like. This research has the potential to inform, provide

evidence, and influence government, academia, the third sector,

and the wider public in exploring alternative ways of improving

general and specified resilience to extreme temperatures.

The research carried out in this paper and the findings ob-

tained have highlighted prospects for further research focusing

on resilience to a variety of domains (e.g., environmental,

cultural, societal, and individual challenges). An extension of

this research is to encourage effective interdisciplinary work.

Further opportunities also exist to develop similar case studies

in other locations, settings, and other groups of interest. Other

potential areas for further research arise from the conceptual

choices and analytical findings of this research. Building on

these, further research possibilities, could expand from the

conceptual and methodological choices implemented here and

explore resilience not relying so much on the SOC as it exists

generally and to try to downscale all (even with the GRI) but

rephrase the SOC items so that they focus specifically and di-

rectly on meaningfulness, manageability, and comprehensi-

bility as this relates to extreme temperatures.

6. Conclusions
This paper investigated the determinants of general and

specified resilience to extreme temperatures through the de-

velopment of a general resilience index (GRI), heat-related

resilience (HRR), and cold-related resilience (CRR) assess-

ments. This approach contrasts with other literature that in-

vestigates resilience as an overall static capacity, which also

tends to be disciplinary focused.

The unequal frequency and intensity of extreme heat (i.e.,

higher) and extreme cold (i.e., lower) temperatures in Lisbon

has implications for the degree to which older people feel able

to deal with such events. Individualized and tailored actions for

increasing general and specified resilience are needed to take

into account regional and local contexts. This has implications

for addressing the resilience of individuals to different threats,

as participants in this research revealed different levels of

general and specified resilience. As a result, older people can

be resilient to one type of threat and not to another.

This study indicates that planning, development and imple-

mentation of policies and actions aiming at strengthening resil-

ience and improving adaptation are possible and deemed

necessary. Achieving this requires short-, medium-, and longer-

term political commitment, investment, and funding to support

national and local policy decisions and interventions for devel-

oping tailored actions for increasing general and specified

resilience.

Concrete policy recommendations could take the form of

programs, plans, and actions supporting individuals to enable

them to better deal with challenging life events through people-

or community-centered approaches linked to specific priori-

ties, problems, and needs. Resilience policies and strategies

could focus on improvements in physical assets available to

older people, such as home insulation and provision of cooling

and heating devices/systems, as well as financial assets, such as

reduction of gas and electricity prices. In addition, policies

aiming at improving social assets, such as social activities to

improve social networks, and place-based assets for better

access to public green and blue spaces for cooling and public

indoor spaces for cooling and heating.

Because the findings of this research highlighted high levels of

trust and support older people receive from local authorities,

opportunities could thus arise from the restructure and imple-

mentation of integrated structures where health and social care

professionals, housing officers and solicitors work together un-

der the ‘‘same roof’’ using a person-centered approach to pro-

vide advice and care to the whole population, not only to older

people for improving resilience to extreme temperatures.

Prospects for linking resilience and adaptation to extreme

temperatures also exist through links with the 2030 Sustainable
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Development Agenda through the Sustainable Development

Goal (SDG) 3 on good health and well-being and existing in-

teractions with other SDGs (i.e., SDG7-affordable and clean

energy; SDG11-sustainable cities and communities) (IPCC

2018; Nunes et al. 2016).

Opportunities for further research may include investigating

the resilience of individuals and communities to different

threats (i.e., wildfires, drought, and floods), in different loca-

tions, and with other groups of interest. An additional avenue

for future research could involve policy makers through the

presentation of these findings and discussion of how they may

be taken forward to inform policy, which would be key to

transform research into practice for strengthening resilience

and improved adaptation to extreme temperatures.
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