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Introduction

It is not the body-object described by biologists that actually exists, 
but the body as lived by the subject.  

Beauvoir (1953, pp 69) 

Heatwaves are dangerous and have historically been responsible for 95 per cent of 
deaths of all climate hazards in post-industrial societies (Poumadere et al. 2005). 
Although heatwaves have killed more people in Australia than all other climate related 
disasters combined (Coates et al. 2014), they have only recently started to be 
considered a serious health threat in public consciousness and discourse. Exposure to 
extreme heat poses a serious health risk to the community and heatwave mortality 
rates are set to increase dramatically as more climate change related extreme weather 
events are forecast due to rising greenhouse gas emissions (Forzieri et al. 2017; 
Intergovernmental Panel on Climate Change [IPCC] 2018; Mora et al. 2017).  

Growing heatwave deaths are predicted to become one of Australia’s most detrimental 
impacts of climate change (IPPC 2014) with major implications for emergency services 
and public policy development. The effects of extreme heat are determined by the 
unique intersection of geographical, climatic and human characteristics of a given 
location affected by the hazard. Cities rate particularly high on the heatwave risk index 
due to the complex interaction of a growing and aging population, the built 
environment and the Urban Heat Island effect, posing unique challenges to urban 
populations (Bambrick et al. 2011: Harlan et al. 2006). The negative health impacts of 
heatwaves are not shared equally across society but are concentrated among specific 
population groups.  

Heatwave vulnerability rises dramatically with age and poverty, with older women 
overrepresented in international research conducted into heatwave mortality statistics 
(Borrell et al. 2006; Keller 2013; Poumadere et al. 2005; Staffogia et al. 2006; van Steen 
et al. 2019; Tong 2015).  

In his study on the infamous deadly 2003 heatwave in Paris, of which 64.25 per cent of 
victims were older women (Poumadere et al. 2005), Keller (2015, p88) draws out 
physical locations as simultaneous critical settings and sources of disaster. The tiny, 
badly insulated and marginal apartments many of the poverty stricken heatwave 
victims occupied, were not simply places where disaster struck but became literally 
agents of mortality (Keller 2015). The study draws attention to the link between risk in 
urban geography, such as poor housing, with social biographies of economic 
disadvantage.  
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The research presented in this literature review highlights that 
heatwave vulnerability is to a large extent socially constructed 
and challenges the proposition that heatwave disasters are 
‘natural’, hence unavoidable and inevitable. 

Aim

This literature review has drawn together existing 
international and national heatwave research from a range of 
disciplines and aims to contribute to current knowledge and 
gain important insights on heat vulnerability for older women 
in urban environments that can inform heat adaptation 
programs and ultimately help save lives. Although an 
increased number of studies and publications related to the 
multidimensional impacts of heatwaves are being generated, 
there is a need to explore in more detail the lived experience 
of the most affected and give voice to their concerns.  

Scope and methodology 

The literature search concentrated on research published in 
English between 1996- 2019. This review is limited in scope 
and only focuses on the vulnerability of older women during 
urban heatwaves in major cities in Australia, Europe and the 
U.S. Although mental health, disability and homelessness are 
considered important risk factors in existing heatwave 
research, they are not explored as separate heat vulnerability 
factors in the literature presented. Research on how these 
risk factors intersect specifically with gender in urban 
heatwaves is in the emerging stages and data very limited. 

Information related to gender represented in this review is 
confined to ‘male’ and’ female’ categories only, due to the 
lack of accessible research available on this topic that is 
reflective of a non-binary gender spectrum.  

The topic was explored across a range of disciplines and 
practice fields using online searches of Academic Search 
Premier, ProQuest, Web of Science, Google Scholar, Geobase 
and keyword combinations included ‘climate change’, ‘urban 
heatwave’, ‘social vulnerability’, ‘gender’, ‘heat stress’, 
‘adaptive behaviour’, ‘resilience’, ‘public health’. The search 
included reference lists from peer-reviewed articles and 
books. Grey literature is also included in the form of 
publications from key international agencies, such as the 
World Health Organisation and the International Panel on 
Climate Change (IPCC), Australian government departments 
and relevant Australian non–government agencies. 

Heatwaves, climate change and 
health 

Human existence has been largely shaped and informed by 
our interaction with nature and our capacity to adapt to 
changed environmental circumstances, but the biological limit 
to heat tolerance is narrow. Extreme heat affects the human 

body on a continuum and while some deleterious health 
impacts are directly related to heat, it can also function on an 
indirect level and exacerbate pre-existing health concerns 
(Costello et al. 2009; Loughnan et al. 2013). 

A substantial body of literature has emerged over the last 
decade warning that climate change is considered the biggest 
threat to global health in the 21st century and argues that 
peoples’ involuntary exposure to it’s multifaceted 
consequences, such as heatwaves, represents health inequity 
on a grand scale (Patz et al. 2007; Watts et al. 2018). The 
Intergovernmental Panel on Climate Change (IPCC) warned in 
2014 that increasing deaths from heatwaves could become 
one of Australia’s most detrimental impacts of climate change 
in the future, with major implications for emergency services 
and public policy development (IPPC 2014). Current global 
warming of 1℃ above a preindustrial baseline has already 
created a ‘new normal climate', characterised by more 
extreme weather patterns, including a dramatic increase in 
heatwave frequency, duration and intensity (Perkins-
Kirkpatrick & Pitman 2018). Over 200 climate records were 
broken during the Australian summer of 2016- 2017 which 
was also marked by several high intensity heatwaves across 
the entire continent (Steffen et al. 2018). In January 2019, the 
hottest ever recorded month in Australian history, defined by 
rolling heatwaves unprecedented in duration and 
geographical reach, Melbourne experienced warmer than 
average maximum and minimum temperatures (BOM 2019a) 
and Adelaide recorded its highest ever temperature of 46.6 
degrees in the city on January 24 (BOM 2019b). All Australian 
urban centres are predicted to experience more short-term 
heatwaves in the future (Papalexiou at al. 2018), with a 
threefold increase in heatwave days projected for capital 
cities (Herold et al. 2017). 

In 2009 and 2014 over 500 people lost their lives in two major 
heatwave events in Victoria alone (Coates et al. 2014), well 
eclipsing deaths from bushfires in the same period. Studies 
conducted in Europe have mirrored the disproportionate 
death rate from heatwaves compared to other natural 
hazards. Research into excess mortality during the notorious 
2003 European heatwave recorded well above 35,000 deaths, 
of which 15,000 occurred in France alone (Keller 2013, 
Vandentorren et al. 2006). From 1999 – 2003 over 3,400 
deaths were associated with extreme heat in the U.S. (Harlan 
et al. 2006), and the 2010 Eastern European and Russian 
heatwave was also catastrophic, killing around 55,000 people 
(Coates et al. 2014). New research is projecting a significant 
expansion of the global population’s exposure to lethal 
heatwaves (Mora at al. 2017), with global heatwave mortality 
rates to make up 99 per cent of future climate-related deaths 
by the end of the 21st century (Forzieri et al. 2017). 

Heatwaves and urbanisation 

It is argued that climate related phenomena, such as 
heatwaves, are part of global meteorological processes but 
that their effect will be felt uniquely on the local level 
depending on the given ecological and ‘human environment’ 
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(Costello et al. 2009; Keller 2013; Klinenberg 2002). For the 
first time in history city dwellers outnumber people living in 
rural communities and the UN Framework Convention on 
Climate Change (2017) estimates urban populations to double 
by 2050. This is an issue warranting significant attention in the 
Australian context, where 67 per cent of the population live in 
capital cities (ABS 2017) and the percentage of people over 65 
is expected to double in 50 years, with single households 
occupied by people aged 75+ set to grow significantly (ABS 
2010). 

While acknowledging cities to be pivotal sites of innovation, 
creativity and social connectivity, increasing urban expansion 
poses challenges and risks to human wellbeing and future 
ecological sustainability. The loss of natural habitat and green 
space from growing suburban sprawl threatens ecosystems, 
diminishes biodiversity and local food production and 
exacerbates existing health hazards in urban environments 
(Bambrick et al. 2011). Dawson (2017) argues that 
urbanisation and its associated environmentally harmful 
consumption patterns are significant contributors to 
greenhouse gas emissions and suggests that these 
interrelated processes are stark embodiments of a growth-
centered fossil fuel powered capitalist economy that is 
compromising human and planetary wellbeing. 

Cities are highly vulnerable to the deleterious effects of 
heatwaves due to a complex interplay of natural factors with 
the physical and social environments present at a given point 
in time. Cities are warmer than rural areas, due to 
urbanisation processes (Harlan at al. 2006; Li & Bou-Zeid 
2013; Steffen, W, Hughes, L & Perkins, S 2014). A combination 
of large amounts of heat absorbing building material 
combined with heat creation from air-conditioned buildings, a 
lack of shade and green space, create an ‘urban heat island 
effect’ (UHI), which results in higher day time temperatures 
and less cooling at night (Kovats & Hajat 2008; Li & Bou-Zeid 
2013). A range of heatwave studies across continents 
identified warmer neighbourhoods with little green space and 
a densely built up environment as risk factors of heat 
vulnerability (Harlan at al. 2006; Loughnan et al. 2013; 
Poumadere et al. 2005; Vandentorren et al. 2006).  

Social vulnerability: age, gender and 
poverty  

Social vulnerability 

Patz et al. (2007) make the point that everybody can feel the 
impact of heatwaves, but the associated burdens are not 
evenly spread across society, earning heatwaves the title of 
‘silent and invisible killers of silenced and invisible people’ 
(Klinenberg 2002). This suggests the existence of underlying 
disaster risk drivers creating different levels of vulnerability for 
some population groups. 

The IPCC defines vulnerability as ‘…the propensity or 
predisposition to be adversely affected. Vulnerability 

encompasses a variety of concepts and elements including 
sensitivity or susceptibility to harm and lack of capacity to 
cope and adapt’ (IPCC 2014, p. 5). This definition is an 
important expansion of earlier versions used by the IPCC and 
climate change literature which focused on vulnerability in 
physical systems to also reflect the varied impact of 
environmental changes on human/social systems. The 
recognition of the social dimension of differential risks draws 
attention to the fact that susceptibility to climate events and 
adaptive capacity of individuals or communities is influenced 
by a range of factors beyond the actual nature of the climate 
hazard itself (Alston, Hazeleger & Hargraves 2019; Ford, Smit & 
Wandel 2006; IPPC 2104). The term ‘social vulnerability’ is 
increasingly used to discuss levels of resilience to natural 
hazards beyond the spatial dimension of location and to 
analyse the structural and situational aspects that increase 
risks for certain social groups and communities (Alston 2017). 

Age, gender and poverty 

Age classification is context specific and has varied over time 
and between countries, and most of the studies used did not 
include a precise definition for ‘older or elderly people’. In 
Australia, 65+ is considered the onset of older age as it also 
correlates to retirement age (ABS 2012). Older people are 
significantly overrepresented in heatwave related excess 
mortality statistics internationally, partly due to biological 
factors, such as reduced thermal regulatory capacity, 
increased frailty and higher rates of pre-existing chronic 
illnesses (Kovats & Hajat 2008; Loughnan et al. 2013; Semenza 
et al. 1996). Age vulnerability is further compounded by 
poverty, low quality housing and social isolation (Steffen, W, 
Hughes, L & Perkins, S 2014; VCOSS 2013; Department of 
Health and Human Services 2018). 

 A critical orientation, reflecting the intersectionality of 
systems of power acting upon people’s lives, understands 
human experience to be intensely subjective and at once 
structured through the existence of discriminatory social 
relations that create shared experiences among population 
groups. Greig, Lewins and White (2003, p. 39) suggest that 
‘although an individual's health is played out as a subjective 
experience of their own body, the experience itself is a 
product of social inequalities that inscribe disease on the 
body’. Heatwave-related multi stress vulnerability seems most 
prevalent among low-income earners and the socially isolated, 
as it reduces their ability to access protective resources, such 
as appropriate housing and affordable cooling options 
(Klinenberg 2002, Semenza et al. 1996, Vandentorren et al. 
2006, VCOSS 2013). A Melbourne research project conducted 
by the Victorian Council of Social Services (VCOSS) found that 
seniors in rooming houses and poor-quality public housing had 
limited social interaction between residents, increasing their 
vulnerability (VCOSS 2013). The same housing options, which 
are heavily associated with residents from precarious and low 
socioeconomic background, were also identified as key 
stressors during a heatwave, transforming these 
accommodation options literally into ‘hot boxes’ (VCOSS 2013, 
p.16).

Cannon (1994 cited in Neumayer & Pluemper 2007, p 552) also 
points to low socioeconomic status and class as major risk 
factors in determining the extent of human vulnerability to 
climate hazards, claiming that ‘there are no generalised 
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opportunities and risk in nature, but instead there are sets of 
unequal access to opportunities and unequal exposures to 
risks which are a consequence of the socio-economic system’. 
This implies that poverty, defined through lack of access to 
power and resources, becomes a key deciding factor in the 
circumstances of people’s lived experience and their adaptive 
capacities. 

Systemic gender oppression, associated with entrenched 
discriminatory gender roles, power imbalances and reduced 
access to economic resources, is identified as a key climate 
and heat health risk factor for women, who make up the vast 
bulk of the global poor (Alston 2013a; Burns et al. 2017; 
Dankelman 2010; Denton 2002; Enarson 1998). Neumayer and 
Pluemper (2007) found that the lower the socio-economic 
status of women, the higher their mortality rate, compared to 
men, in climate disasters. These findings are supported by 
research into several fatal heatwaves, which uncovered an 
overrepresentation of women in mortality statistics (Keller 
2013; Poumadere et al. 2005; Staffogia et al. 2006; Borrell et 
al. 2006; van Steen et al. 2019; Tong et al. 2014). Although 
some authors speculate that physiological reasons, such as 
menopause related reduced thermo-regulation and hormonal 
changes, may well contribute to increased female vulnerability 
(Tong et al. 2014; van Steen et al. 2019), our understanding of 
the complex interaction of human bodies with heatwaves is 
still rather limited and warrants further exploration. Women’s 

general longer life expectancy may also account for a higher 
mortality rate in heatwaves. 

Despite Australia’s diverse ethnic population, warming climate 
and propensity to heatwaves, literature on this topic is very 
limited, creating a serious gap in public health knowledge. One 
exception is the Hansen et al’s 2014 study, using focus groups 
and interviews across three major Australian cities. It found 
that older CALD community members might experience 
increased vulnerability based on language barriers and 
sociocultural factors. No specific research data is available to 
date that focuses specifically on the health impacts of urban 
heatwaves on older women from culturally and linguistically 
diverse (CALD) or Indigenous backgrounds. Existing studies can 
be enhanced through in-depth qualitative case studies and 
interviews and ethnographic work which place 
underrepresented population groups as key stakeholders in 
the inquiry process, hereby generating knowledge and 
meaning for transformative and emancipatory purposes.  

Further research into the gendered nature of heatwaves is 
particularly important as women have a longer life expectancy 
than men but also less economic recourse in old age. Petersen 
& Parcell (2014) found that more and more Australian women 
heading into retirement age are falling into poverty and 
housing stress, due to low — or lack of — superannuation, 
high living costs and expensive housing, increasing women’s 
vulnerability to future heatwaves. 

Table 1: Excess heatwave mortality risk based on age (75+age group) and gender (male and female only). 

Heatwave events Age (75+ age group) and gender Source 

Australia 1988- 2009 

Brisbane 

Melbourne 

Increase of excess mortality risk: 

Odds ratios for men [95% CI] of 1.33 [1.13 to 1.56] and 1.61 [1.42 to 1.82] 
for women 

Odds ratios for men [95% CI] of 1.38 [1.19 to 1.61] compared to 1.63[1.44 to 
1.85] for women 

Tong et al. 2014 

9 European cities 1990 - 2004 
(excluding 2003) 

North- continental cities: 

 Mediterranean cities: 

Increase of excess mortality risk: 

 11.55% men compared to 16.65% women 

25.2% men compared to 34.45% women 

D’Ippolite et al. 2010 

France 2003 82.49% of excess deaths  

35.75% men compared to 64.25% women 

Poumadere et al. 2006 

4 Italian cities 1997 – 2003 Increase of excess mortality risk: 

odds ratios [95% CI] of 1.28 [1.18–1.40] for men compared to 1.44 [1.30–
1.59] for women 

Stafoggia et al. 2006 

Serbia 2007 
Belgrade 

90% of excess deaths  
excess mortality for men rose to 23% compared to 54% for women 

Bogdanovic et al. 2013 
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Intersection of social and spatial 
vulnerability 

International literature critically investigating the intersection 
of ‘physical’ space with the lived ‘social’ space asserts that 
human vulnerability to contemporary natural disasters is to a 
large extent the result of the interaction of human decisions 
with geography and culture, in other words, socially and 
historically constructed (Harlan et al. 2006; Keller, 2013; 
Klinenberg 2002; Poumadere et al. 2005; VCOSS 2013). Space 
and location can then be understood as dynamic processes 
patterned through the interactions between individuals, 
human and ecological systems that occur within a set of 
unequal and oppressive power relations, constraining human 
development, social functioning and good quality of life 
(Harvey 2001). Some authors argue that the wide-ranging 
impacts of extreme heat events have also laid bare the 
deleterious consequences of ideologically driven welfare 
policies pursued by the political class that privilege 
privatisation over community wellbeing and the protection of 
life affirming social capital (Klinenberg 1999; Keller 2013). 

Heatwave studies in the U.S. and Europe have drawn 
correlations between social and spatial heatwave vulnerability 
and found that catastrophic dimensions of heatwave disasters 
are concentrated among the socially isolated and economically 
disadvantaged elderly (Keller 2013; Klineneberg 1999; 
Poumadere et al. 2006; Semenza et al. (1996) and higher in 
suburbs characterised by economic inequality, poor housing, 
precarious living conditions and weak social connections 
(Harlan et al. 2006; Klinenberg 1999). In Australia Loughnan et 
al. (2013) used spatial heat vulnerability mapping in their 
research design and found that there was a higher 
concentration of at-risk areas in Melbourne’s Western and 
Northern regions compared to other regions in Melbourne, 
due to higher population density and increased numbers of 
poorer older people. 

Klinenberg (1999) and Keller (2013) aim to ‘denaturalise 
disaster’ with their respective Chicago 1996 and Paris 2003 
heatwave studies exposing the largely hidden social conditions 
that gave rise to the unexpected loss of life of what Klinenberg 
(1999, p242) called a ‘structurally determined catastrophe’. 
More than heat itself, the non-natural dimensions of the older 
heatwave victims’ existence, such as socioeconomic 
disadvantage, marginal and badly insulated accommodation, 
lack of cooling options and social disconnectedness, became 
critical factors in the level of mortality rates experienced 
(Klinenberg 2002; Keller 2013). As Keller (2013) argues, the 
heatwave lifted the veil from the state’s inability to care for 
and protect its most vulnerable citizens and shone a light on 
the break down in social solidarity, contributing significantly to 
the high death rate. 

Socially just responses: building 
resilience  

Considering the projected increase of heatwave related 
mortality, the need to understand the nexus between 
underlying disaster risk drivers, gendered vulnerability, 

adaptation and building resilience for effective disaster risk 
reduction is critical (Drolet et al. 2015; Hazeleger 2013). 

Although interpretations of resilience are varied, there is 
consensus that it is best understood as a dynamic process 
that encompasses the ability to ‘bounce back’ from crises and 
difficulties and maintain functioning in the face of stress and 
disturbance (Alston, Hazeleger & Hargraves 2019; Saniotis et 
al. 2015). Resilience also reflects the ability to access material 
and psychosocial resources and take intentional action to 
strengthen individual, communal and institutional capacity to 
effectively respond to and influence a dramatic change. How 
well individuals and communities can cope with crises will 
also depend on the level of social cohesion towards common 
outcomes (Saniotis et al. 2015). 

On an international level, the Sendai Framework for Disaster 
Risk Reduction 2015-2030 specifically calls for a holistic 
approach to combine risk management action with poverty 
eradication measures to build community resilience and 
reduce climate vulnerability for marginalised population 
groups (UNISDR 2015) 

Recent initiatives, such as the creation of the National Gender 
and Emergency Management Guidelines (Parkinson et al. 
2018) for Australia are an important contribution to the 
Sendai Framework’s call for an embedded gender perspective 
in all aspects of disaster practice and policies. Nevertheless, 
there is still a gap in gender analysis and gender 
disaggregated data on climate disaster prevention and 
mortality rates. Even though international initiatives such as 
the Sendai framework provide a blueprint for governments to 
play the main role in disaster risk reduction (UNISDR 2015), 
there is also insufficient evidence on its application and 
effectiveness with regards to heatwave adaptation in the 
Australian context.  

Feminist environmentalism critically analyses women’s 
systemic oppression as being rooted in the same economic 
and social structures responsible for environmental 
destruction and climate change (Dominelli 2012; Alston 
2013a). Mellor (1997) argues that although ecological 
awareness is important in crafting a ‘politics of nature’ that 
helps regulate human-nature relations, but to understand 
that human-nature relations are a living process and 
historically constructed within human-human relations is 
essential (p. 148). This suggests that unless structural 
inequality within human society is addressed and the various 
forms of domination dismantled, the existential threat posed 
by environmental destruction falls disproportionately on 
women and oppressed minorities.  

Conclusion 

Heat related mortality is expected to rise significantly in the 
future, posing a formidable challenge to existing public health 
strategies. Effective adaptation and mitigation measures are 
required to reduce health risks and protect the community 
from the multifaceted effects of extreme heat events. This 
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literature review highlights the growing body of knowledge on 
urban heatwave vulnerability for older people in the U.S., 
Europe and Australia. The research found that older women 
who experience multi-stress vulnerability, are most at risk 
from heatwave related deaths. 

The literature identified most of the heat stress factors as 
socially constructed, illuminating how social systems of power 
create most heat related vulnerability. It also acknowledges 
that there are real human limits to being able to absorb the 
consequences of disasters resulting from a carbon-intensive 
economy. Although there is a growing body of literature 
internationally on the intersection of gender and climate 
change, data on why and how heatwaves disproportionately 
affect older women is in the emerging stages. Considering 
women’s heightened vulnerability to climate change and 
heatwaves due to entrenched discriminatory gender relations 
and ‘gender-blind policies and practices’ (Alston 2013b, pp. 
352), a research focus on women’s experiences is warranted. 

2019 may well become the hottest year on record yet with 
rolling and record-breaking heatwaves occurring right across 
the globe. New research on heatwave vulnerability and 
socially just adaptation measures that focuses on the 
marginalised and most affected will be critical in safeguarding 
life and preparing the community for a hotter future. 
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