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Abstract
Background  Climate change exerts diverse impacts on human health, with heatwaves emerging as a substantial 
concern. Social and health inequalities play a decisive role in this. Older people, children, and people experiencing 
homelessness or with low socioeconomic status, among others, are particularly affected by the health effects of heat 
and heatwaves. There is little evidence on the burden of being affected by multiple determinants of inequalities in 
the context of heat events. We aimed to map the research evidence on inequalities in heat-related health outcomes 
and their determinants in the World Health Organization (WHO) European region, applying an intersectional lens. This 
means considering how interlocking systems of power and oppression interact to affect the health and wellbeing of 
people differentially based on their varying and diverse social positions and identities.

Methods  To this end, we undertook a scoping review of reviews. In 7/2023 and 8/2023, we systematically 
searched Pubmed and Epistemonikos and updated our searches in 9/2025. We mapped included studies based on 
methodology and determinants of inequalities considered in the analysis of heat impacts on health.

Results  We screened 968 unique records and ultimately included 28 reviews. Included reviews cover all parts of 
Europe. Age and sex/gender were the most frequently assessed determinants of inequalities in this body of evidence. 
Only one meta-analysis presented disaggregated data for subgroups. Intersectionality or related terms were only 
explicitly mentioned in four reviews, and no review applied intersectionality as a foundational paradigm.

Discussion  The findings suggest that age and sex/gender are more broadly assessed in the literature on heat-related 
health outcomes than other determinants. Whether authors assessed sex or gender is mostly not explicitly stated, 
impeding categorization as either a structural (gender) or intermediary (sex) determinant. Overall, intermediary 
determinants were more frequently assessed than structural determinants. Less frequently assessed determinants 
such as ability, income or education require further investigation in terms of their effects on health outcomes, as well 
as their amenability through generic or tailored measures. Intersectionality is only minimally reflected in the included 
literature. Future studies should employ mixed-methods approaches that seek to not only quantify heat-related 
health inequalities but also establish why they arise and whether and to what extent they are policy-amenable.
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Background
Climate change represents one of the greatest current 
challenges to human health and well-being [1]. As a 
result of climate change, extreme weather events, such 
as heat waves, heavy rain, drought, coastal flooding or 
wildfires, will occur more frequently worldwide, includ-
ing in Europe [2, 3]. Mounting evidence shows that there 
is already an increase in the duration, intensity and fre-
quency of heat waves globally and in Europe [4]. This 
trend of an increase in the number of heat waves as well 
as the maximum heat wave temperature is expected to 
continue in the future [5]. Europe is the fastest warm-
ing continent in global comparison with several climate 
risks already having reached critical thresholds according 
to recent assessments [6]. These include megadroughts 
affecting large regions over years, extreme precipitation, 
coastal floods and storm surges due to sea-level rise as 
well as heatwaves. Hence, the health impacts from cli-
mate change which include health-related conditions, 
food insecurity and vector-borne diseases are escalating 
in scale, complexity and interconnectedness in the WHO 
European region [7].

Heat poses a risk to human health [8, 9]. In 2022, heat-
related mortality was estimated at 61,672 deaths (95% CI 
= 37,643–86,807) in Europe. Both exposure to heat as 
well as heat-related health outcomes are unequally dis-
tributed [10]. For instance, factors such as old and very 
young age, chronic diseases, low socio-economic status, 
occupational status and homelessness tend to be associ-
ated with elevated exposure and worse health outcomes 
in the context of heat and heat waves [2]. Thus, climate 
change and its consequences contribute to and worsen 
health inequalities [3].

Based on an understanding of health and disease as 
socially produced, the WHO Commission on the Social 
Determinants of Health (CSDH) distinguishes social 
causes of health, such as housing and physical environ-
ment and the social factors that determine the distribu-
tion of these causes, such as the socio-economic political 
context and power [11]. In their conceptual framework 
for action on the social determinants of health, social 
causes are conceptualized as intermediary determinants 
of health and distributing factors as structural determi-
nants of health inequities. The framework distinguishes 
between gender as socially constructed and sex as biolog-
ically determined [11, 12]. Gender is therefore conceptu-
alized as a structural determinant of health inequities and 
an important characteristic of an individual’s socioeco-
nomic position whereas sex is conceptualized as an inter-
mediary determinant of health. Sex and gender tend to be 
conflated in (public) health research, with “an essentialist, 

binary understanding of gender” being applied particu-
larly in quantitative epidemiological analyses [12]. Differ-
ent terms to refer to differences in health status are being 
used, sometimes also reflecting regional differences. For 
the purposes of this review, we chose to apply the follow-
ing definitions: ‘Health inequalities’ refer to differences 
in health status between social groups which are due to 
chance, inevitable, or irremediable [13]. We use inequity 
to refer to systematic and modifiable differences between 
social groups which are considered unfair, evitable and 
remediable [13–15]. Arguably, the notion of inevitabil-
ity is dynamic in that the understanding and apprecia-
tion of certain disease processes as well as the capability 
to prevent or treat certain diseases can change [16]. Fur-
thermore, what is treatable, preventable or avoidable is 
subject to socio-political prioritization, negotiation and 
normative reasoning. Throughout this paper, we use the 
term inequality when we refer to any differences in expo-
sure, susceptibility, social positions or health outcomes 
without further discussion of their evitability.

Intersectionality is understood as an analytical 
approach, a concept and also a movement which origi-
nated in black, feminist thinking [17]. It recognizes that 
the health and wellbeing of people are affected differen-
tially by interlocking systems of power and oppression 
according to their diverse and overlapping social posi-
tions and identities [18–20]. These include, but are not 
limited to, ethnicity, gender, class or sexual orientation. 
Applying an intersectional lens to the assessment and 
alleviation of inequalities between population groups 
seeks to ground this work in an understanding of the 
“events and conditions of social and political life and the 
self [...] to be shaped by many factors in diverse and mutu-
ally influencing ways” [20]. Carrying out research based 
on this premise requires a focus on the joint effects of 
multiple axes of inequalities and their underlying deter-
minants. It further necessitates reflexive work on the part 
of the researchers to position themselves and their work 
vis à vis those joint effects and their determinants.

Differential social positions can lead to differential 
exposures to heat and other environmental factors which 
is a result of power imbalances and oppression. Conse-
quently, the type and severity of the health effects experi-
enced due to multifactorial exposures can vary, as do the 
consequences of illness [21]. For health-related impacts 
of climate change, concepts of climate justice from a pub-
lic health perspective [22] or concepts of environmental 
justice in public health research [23], stating that “an EJ 
[environmental justice] study will consider the intersec-
tion of social disadvantage with environmental factors for 
the ultimate goal of achieving health equity”, have been 
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discussed in the literature. An intersectional lens can 
offer a deeper understanding of how different popula-
tion groups are differentially impacted by heat and heat 
exposure.

It is unclear to what extent the impact of heat on health, 
as a direct effect of climate change, has been investigated 
with an intersectional lens.

Research aims
Our aim was to map the peer-reviewed research evidence 
on inequalities in heat-related health outcomes and their 
determinants in the WHO European Region with an 
intersectional lens.

Methods
Study design and rationale
We conducted a scoping review of reviews and initially 
also of recent primary studies (see deviation from the 
study protocol). Scoping reviews enable researchers to 
collate the types and volume of scientific studies available 
in a given field, to identify existing knowledge gaps and to 
investigate epistemological approaches to research on a 
particular topic [24, 25]. To keep the review manageable, 
yet to provide a comprehensive overview of the available 
evidence, we initially decided to apply a two-pronged 
approach. As outlined in detail in our prospectively 

registered protocol [26], we searched for (i) reviews 
published over the last 20 years and (ii) primary stud-
ies published in the year before project inception. We 
followed recommendations in the Preferred Reporting 
Items for Systematic reviews and Meta-Analyses exten-
sion for Scoping Reviews extension for Scoping Reviews 
(PRISMA-ScR) to report our methods and results [27].

Deviation from the study protocol
We deviated from the published protocol in that we 
decided not to map studies onto the framework by Did-
erichsen and Hallqvist [28]. We found that, contrary to 
our initial assessment, it did not lend itself well to dis-
cussing to what extent identified inequalities might be 
avoidable (i.e. inequities). We do elaborate on this aspect 
in the discussion. We also did not further investigate 
the structures and actors that play a role in generating 
or addressing health inequities, as we were not able to 
extract enough meaningful information from the data.

We also reran our searches for review papers dur-
ing peer review and therefore decided to move the sec-
ond part of our review – the analysis of primary studies 
– to the Appendix as we consider those covered by our 
updated searches for reviews (Appendix 5 and 6).

Eligibility
We included peer-reviewed articles that reported heat-
related health outcomes in the WHO European region 
and provided outcomes disaggregated for stratifiers as 
per the PROGRESS-Plus framework1 (Table 1) [29]. The 
WHO European Region covers 53 countries from Europe 
to Central Asia [30].

Identification of studies
Our search strings were built around three concepts: 
Heat AND Health AND WHO European region. For the 
full search strings, see Appendices 1 and 2. The initial 
search strategy was adapted from an existing systematic 
review [31]. Additionally, we included further search 
terms from a concurrent systematic review on exposure 
to heat of different population groups [32]. We searched 
PubMed on 24/07/2023 employing our search string 
supplemented with filters to include only meta-analyses, 
reviews or systematic reviews; we then searched Episte-
monikos on 03/08/2023 using an adapted search string. 
For capacity reasons, we did not conduct backward or 
forward citation searches.

We reran the searches for systematic reviews on 
26/09/2025, using the same search strings and databases 
as described above.

1  PROGRESS-Plus: Place of residence, Race/ethnicity/culture/language, 
Occupation, Gender/sex, Religion, Education, Socioeconomic status, Social 
capital, Plus (personal characteristics associated with discrimination, fea-
tures of relationships, time-dependent relationships).

Table 1  Inclusion and exclusion criteria for reviews
Population Inclusion criteria Exclusion criteria

Population or popula-
tion groups in the 
WHO European region

Any population(s) residing 
outside the WHO Euro-
pean region; athletes as a 
vulnerable population

Exposure High ambient tem-
peratures, including 
indoor temperature, 
heat, heat waves

Any other exposure, 
including mixed exposures 
e.g. heat and air pollution

Inequalities in 
health outcomes 
and their 
determinants

Inequalities in health 
outcomes (i.e. any 
measure of mortality 
or morbidity) and their 
structural and interme-
diary determinants

Reporting of aggregated 
outcomes without further 
disaggregation
Indirect health effects (e.g. 
biochemical markers; epi-
genetic factors) and other 
non-health effects such as 
loss of productivity

Publication type Articles published in 
peer-reviewed aca-
demic journals or on 
pre-print servers

Articles published in any 
other media, including 
books, book chapters, and 
any other grey literature

Study design Reviews (e.g. system-
atic reviews, scoping 
reviews) based on 
systematic searches

Prospective modelling 
studies and any non-em-
pirical publications, such 
as editorials, essays, com-
mentaries, or blog posts

Language English and German Any other language

Publication date 01/01/2003–01/09/25 Published before or after 
this period
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Data collection
Selection of studies
After import of search results into the reference man-
agement software Endnote [33] and de-duplication, two 
authors (LL and KW) independently conducted title and 
abstract screening of the same 20% of records, followed 
by discussion of unclear cases to calibrate the screen-
ing process. Where no agreement was obtained, further 
authors were consulted. The remaining records were 
screened by one author (LL) and unclear cases were dis-
cussed between two authors (LL and KW). At the full text 
screening stage, 20% of the studies were double screened 
(LL and KG) to ensure consistent application of eligibility 
criteria, followed by discussion of unclear cases. Reasons 
for exclusion of full texts were documented. The collab-
orative web application Rayyan [34] was used for both 
title and abstract and full text screening of the retrieved 
records.

The same procedure was applied to the review update 
(KG und KW).

Data extraction
We developed a data extraction sheet in Microsoft Excel 
(Appendix 3). A priori identified categories for data 
extraction included study characteristics (e.g. authors, 
title), study information (e.g. population, exposure mea-
sure, outcome measure) and health outcomes, including 
determinants of inequalities. Three authors (LL, KW and 
KG) pilot-tested, refined and added categories iteratively 
by extracting data from 5 reviews each and compar-
ing and discussing their results. Categories in the final 
extraction sheets included study characteristics, outcome 
and exposures measures and determinants of inequali-
ties assessed. For the reviews, all determinants presented 
from included studies in results or discussions of the 
review were extracted. Data extraction of the remaining 
studies was carried out by one author (KW, LL or KG) 
and checked by a second author (KW, LL or KG).

The same procedure was applied to the review update 
(KG und KW).

Analysis
Mapping of determinants of inequalities in heat-related 
health outcomes
Determinants of inequalities assessed in studies were 
extracted and grouped according to the Cochrane 
PROGRESS-Plus framework [29] and the CSDH concep-
tual framework for action on the social determinants of 
health [11] and displayed tabularly. The number of stud-
ies that assessed each determinant was calculated.

Assessing and applying intersectionality
We chose a two-tiered approach to analyzing intersec-
tionality: First, we sought to examine whether and how 

included studies drew on this approach. To this end, 
we searched each paper for the term ‚intersect*‘. For 
research that applied an intersectional lens, we extracted 
the methods the authors used to operationalize this 
approach. We also assessed whether authors presented a 
reflexivity statement.

Second, we took an intersectional approach to this 
review project by engaging in reflection on our own 
positionality and by discussing our results in light of our 
background research on intersectionality theory. More-
over, we consulted with an expert (BY who is also an 
author of this paper) in intersectionality theory and prac-
tice from the Canadian National Collaborating Centre for 
Determinants of Health (NCCDH) [17] to develop the 
methodological approach as we were not able to identify 
any published guidance on how to apply an intersectional 
lens to evidence synthesis at the time of carrying out this 
research. Discussion papers and guidance we consulted 
at the time of developing the protocol focused on impli-
cations of intersectionality for qualitative research and in 
recent contributions also on quantitative research [35–
38]. Following various rounds of discussion within the 
author team, we settled on the approach described above 
and elaborate on it in the discussion.

Reporting of results
We summarized and reported the data narratively and in 
tabular form.

Reflexivity statement
In order to uphold the core tenets of intersectionality 
theory, specifically the principle of reflexivity, we will 
provide some insights into our team’s positionality and 
the broader context in which this work was conducted. 
We (the authors) are affiliated to several different institu-
tions and the team brought a diverse range of experiences 
in relation to the topic of this study to the project. The 
researchers have a background in medicine (KW, KS, KG) 
and/or public health and epidemiology (LL, KW, AL, KS, 
KG, ER, RK, ES). This project was commissioned by the 
Robert Koch Institute (RKI), Germany’s national public 
health authority, with the aim to inform their work on the 
social determinants of health in the context of a changing 
climate and environment.

We understand health and wellbeing to be politically 
determined through the socially patterned environments 
and living conditions in which people are born, live, study 
and work. We strive for our own works as public health 
researchers and practitioners to be carried out accord-
ing to highest scientific standards and to be relevant for 
(political) decision-makers.

We did not have any prior experience in adopting an 
intersectional lens to research. We have not involved 
representatives of population groups who are potentially 
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vulnerable to heat waves in this research. We deliber-
ately sought to not preemptively narrow our findings by 
including population groups known to be heat-sensi-
tive in the search string. Following from this rationale, 
we could only have usefully involved them after having 
screened the retrieved studies and extracted the data. 
Given that the narrow time frame and limited human 
resources for this project would not have allowed for any 
iterations of the searches and that development of rec-
ommendations was out of scope for this commissioned 
work, we refrained from including further perspectives 
in the research. We did however consult with an expert 
on intersectionality from the Canadian NCCDH to dis-
cuss and critically reflect on our approach to adopting an 
intersectionality lens for this project.

As researchers, we are aware that our individual social 
positions, values, worldviews and convictions shape our 
interpretation of the data. We acknowledge that those 
aspects may introduce both conscious and unconscious 
biases into the research process. We actively engaged 
in self-reflection throughout this study to minimize the 
impact of these biases.

Results
Results of searches
After de-duplication, initial database searches yielded 
968 unique records (Fig.  1). Overall, 89 reviews were 
included for full text review after title and abstract 

screening. Of these, 18 reviews were included. Our 
updated searches for reviews yielded 227 unique records, 
of which 27 were included for full text review after title 
and abstract screening. After reviewing the full texts, of 
those, 10 reviews were added to the study, yielding a total 
of 28 included reviews.

Description of included studies
Study design
Of the 28 included reviews, we identified eight systematic 
reviews with a meta-analysis [39–46], seven systematic 
reviews without a meta-analysis [47–53], seven scoping 
reviews [54–60] and six reviews with narrative synthesis 
[61–66]. Overall, 12 reviews reported an assessment of 
the quality of their included studies [40, 43, 44, 46, 47, 49, 
51–53, 55, 58, 59]. One of the systematic reviews without 
meta-analysis did not retrieve any studies, thus repre-
senting an empty review [47].

Geographic focus
Most reviews (n = 16) included data from all over the 
world, including the WHO European region [39, 40, 
42–48, 50, 53, 57–59, 64, 65]. Two reviews focused on 
European countries [51, 66], one on North America and 
Europe [54], one on the arctic and subarctic region [49], 
and one on the Mediterranean basin [41]. Two reviews 
focused on one country only (Italy [55], Ireland [56]), 

Fig. 1  PRISMA-ScR Flow Chart (PS = primary study, R = review)
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three on the United Kingdom (UK) [52, 61, 62], and two 
on Germany [60, 63]).

Population
15 reviews did not focus on any specific sub-population 
[39, 41, 46, 47, 49, 53–55, 57, 60–65], two were concerned 
with workers [40, 50], two with populations affected by 
chronic lung disease [42, 45], two with the elderly popu-
lation [43, 66] and two with embryos and fetuses [44, 48]. 
One review each focused on the “population affected by 
extreme weather events” [52], patients admitted to the 
emergency department [59], women aged 15 – 49 [58] 
and “populations vulnerable to heat” [56].

Details can be found in Appendix 4.

Mapping of determinants of inequalities in heat-related 
health outcomes
We identified 12 categories for determinants of health 
inequalities: sex/gender; age; marital status/social net-
work; ethnicity; education; income; work including 
employment status; area of living and housing conditions 
(including infrastructural and social aspects such as pop-
ulation density); environmental parameters (including 
aspects such as vegetation index in the neighborhood); 
health conditions including ability; compound indica-
tors of socio-economic status (including different socio-
economic status indicators such as poverty indicators or 
deprivation indices); other (for example parity).

Most reviews included disaggregated outcomes for age 
(n = 25) and sex/gender (n = 19) (Table 2). None of the 
included studies made their operationalization of sex/
gender explicit. All of them used binary categories such 
as male/female, men/women and the terms sex and gen-
der were only applied correctly as per the definitions in 
the introduction by few authors, e.g. Zhou and colleagues 
[46]. Therefore, all studies that assessed sex/gender were 
grouped in one category (n = 19) (Table 2).

Disaggregated outcomes for area of living/housing 
conditions were reported in 12 reviews, e.g. differentia-
tion between urban and rural areas [39, 41, 49, 51, 52, 56, 
57, 63, 65], but also nursing home residency [59, 61, 62]. 
Further reviews disaggregated outcomes for the determi-
nants ethnicity (n = 9) [40, 41, 50, 54, 56, 57, 59, 65, 66] 
and health condition/ability (n = 14) [42, 45, 46, 49, 51, 
52, 54–57, 59–61, 65]. Within these, risky health behav-
iors such as smoking were mentioned in two reviews [51, 
54]; alcohol or drug abuse were included in three reviews 
[52, 59, 61].

Aspects that can be broadly categorized as socioeco-
nomic status, excluding income and education, were 
mentioned in 13 reviews [39, 45, 46, 51, 52, 54, 56, 57, 59, 
62, 64–66]. Of those, only four made explicit how socio-
economic status was operationalised [39, 57, 62, 65].

For other determinants of inequalities, namely mari-
tal status/social network, education, income, work, eco-
logical parameters, disaggregated health outcomes were 
included in fewer than 10 reviews for each determinant 
(Table 2).

One systematic review with a meta-analysis presented 
disaggregated health outcomes for subgroups regard-
ing the determinants of sex/gender, age and work [40]. 
Another systematic review only mentioned further sub-
group analysis within the elderly in some of the included 
studies but these were not presented [53]. Some of the 
narrative reviews reported studies which analyzed dis-
aggregated risks of subgroups e.g. the higher risk for 
women over 65 years compared to men [66] or the higher 
risk of persons with chronic psychiatric conditions under 
65 years compared to those above [62]. None of the 
included studies assessed intersecting determinants of 
inequalities.

Assessment of intersectionality in included studies
Of all included studies, four reviews referred to inter-
sectionality or related terms in the respective discussion 
sections in a way which suggests some understanding 
of intersectionality theory. Cicci, Maltby et al. discussed 
that “it is likely that the intersectionality between indi-
vidual and environmental factors affects the vulnerabil-
ity and adaptability of some populations” [54]. Zhou and 
colleagues stated that “intersecting factors like socio-
economic status and comorbidities also likely modify 
sex-specific heat vulnerability” [46]. Dickinson and col-
leagues concluded that “Tailored support and targeted 
interventions that recognise and address these intersect-
ing vulnerabilities are critical to ensuring that no group 
is left behind in disaster preparedness and response” 
[52]. In their scoping review on heat impacts on mental 
health in Germany, Gebhardt and colleagues concluded 
that “there are currently no studies […] that examine the 
connection between climate change and specific sociode-
mographic or sociological factors and intersectional dis-
crimination (i.e. the reinforcing effects of interdependent 
systems of discrimination such as patriarchy, capitalism, 
colonialism, ableism […] in terms of mental health” [60].

For completeness, Meherali et al. wrote that “The inter-
section of climate change and maternal health demanded 
proactive adaptation strategies […]” [58]. We interpret 
this choice of wording to not be informed by intersec-
tionality theory.

No study was carried out with intersectionality as its 
foundational paradigm. None of the 28 included reviews 
contained a reflexivity statement by the authors.
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Discussion
Principal findings
This scoping review of reviews provides an overview of 
evidence syntheses that examine inequalities in heat-
related health outcomes and their determinants in the 
WHO European region. In the 28 included reviews, dis-
aggregated health outcomes linked to heat were most 
frequently reported based on age and sex/gender, and to 
a lesser extent by determinants such as ethnicity, area of 
living and housing conditions or ecological parameters. 
Two studies referred to intersectionality or related terms, 
but no study drew on intersectionality as its foundational 
paradigm. Accordingly, the compounded health effects of 
heat in groups that experience intersecting disadvantages 
are not regularly assessed in the included literature, but 
inequalities were mostly assessed unidimensionally.

Results in context
Gaining an understanding of the nature of various deter-
minants of health inequalities is important to effectively 
address them. To do so, it is important to empirically 
assess and politically negotiate the degree of evitabil-
ity or redressability of any given health inequality. We 
found that most studies included in this review assessed 
the effects of age and sex/gender on heat-related health 
outcomes. Outcomes disaggregated by employment sta-
tus, income, marital status/social network or education 
were only addressed in a limited number of studies. This 
is likely due to data availability and ease of methodologi-
cal processing.

We used a merged category of sex and gender, thereby 
not differentiating between gender as a structural and 
sex as an intermediary determinant as per the concep-
tual framework for action on the social determinants of 
health. All studies operationalized sex/gender as binary 
and none made a clear reference to definitions or con-
cepts of sex/gender. No study provided information as 
to how the data about sex/gender was gathered. Some 
used the terms interchangeably, making clear categoriza-
tion of the determinant as either structural or interme-
diary, impossible. While it was not part of the aims for 
this review to assess operationalization of sex/gender, it 
is noteworthy that sex/gender sensitivity seems to be low 
in the included body of evidence. This is in line with find-
ings from a scoping review on intersectionality and sex/
gender sensitivity in quantitative health research [12]. 
In order to effectively address sex/gender-related health 
inequalities in the context of heat, it is important to know 
which inequalities can be attributed to gender and sex, 
respectively, as well as to apply multidimensional con-
cepts of sex/gender from study design to publication. 
This points to a need for awareness and education among 
researchers and users of evidence alike.

In light of the merged category of sex/gender, the 
results indicate that intermediary determinants of health 
are more often considered in the included studies than 
structural determinants. If authors had mostly used 
gender based on an understanding of gender as socially 
produced and also operationalized this variable in a 
non-binary manner, there would be a balance between 
intermediary and structural determinants. Given prior 
research evidence [12, 67], we would cautiously assume 
that most of the data gathered for primary studies in the 
included reviews were likely based on a binary under-
standing of sex, which would shift the balance even fur-
ther towards intermediary determinants. Structural 
determinants of inequities in health therefore seem to be 
less regularly addressed in the included body of literature 
which could be due to lack of awareness or methodologi-
cal difficulties in processing such data and lack of pri-
mary data.

For this review, we decided to not narrow our searches 
by including examples of so-called ‘vulnerable’ popula-
tions in our search string to not perpetuate essentialist 
views of vulnerable groups and to avoid relevant stud-
ies not being retrieved. While it was out of our scope 
to discuss underpinning conceptions of vulnerability 
here, based on our results we would argue that cur-
rent research on health effects of heat has rarely been 
grounded in an understanding of structural vulnerability, 
i.e. vulnerability to be the result of an individual’s posi-
tion in a “hierarchical social order and its diverse net-
works of power relationships and effects” [68].

Overall, it was interesting to note that inequalities 
resulting from exposure to work environments and 
health-related harmful behaviors, such as high alcohol or 
illicit drug consumption, were only assessed in very few 
studies. Similarly, ability was rarely assessed. This points 
to gaps in the available literature regarding the health 
impacts of heat on certain population groups. A recently 
published systematic review without a meta-analysis 
assessing “social disadvantage on exposure to subjective 
and objective heat stress and related adaptive capacity” 
also found that more research on differences in health 
between advantaged and disadvantaged groups in the 
context of heat is needed [69]. In particular, the authors 
mentioned gaps in relation to occupational heat stress 
and heat stress arising from (informal) care work. They 
also concluded that the inequalities identified in their 
review are intersectional in nature and require intersec-
tionality-informed approaches such as the intersectional 
climate justice framework by Amorim-Maia et al. [70], 
but they did not take an intersectional approach to their 
review.
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Intersectional lens – methodological considerations
We sought to carry out this review using an intersec-
tional lens. This was operationalized (1) on the level of 
the analysis, i.e. by assessing whether and to what extent 
intersectionality was adopted as an analytical framework 
in the reviewed studies and (2) by engaging in reflexivity 
regarding our own motivations to carry out this research, 
underlying biases and assumptions and social identities. 
Hence, this review does not only map the available evi-
dence in relation to heat, health and inequalities but also 
serves as an attempt to carry out an intersectionality-
informed literature review which might inform future lit-
erature research that aims to examine and address health 
inequalities from an intersectional perspective.

Intersectionality, both as a paradigm or as an analyti-
cal approach is hardly reflected in the included body of 
evidence. Some studies employed methods deemed suit-
able to reflect intersectionality in quantitative analyses 
[38]. However, the application of certain methods alone 
cannot be considered an intersectional approach without 
explicitly grounding the research in intersectionality the-
ory and an intention to reveal (and arguably address) dis-
proportionate burdens in groups with intersecting social 
identities [37].

Inequalities or inequities?
Establishing which (health) inequalities are to be con-
sidered inequities, i.e. are amenable to political, social or 
practical change and should be addressed as unjust, is a 
normative discussion [71]. As Vallgårda argued, judge-
ments regarding individual or structural responsibil-
ity for health or other conditions fundamentally derive 
from views on human nature and amenability cannot 
easily be assessed based on a crude distinction between 
biological and social factors as this line is often blurred 
[16]. Whether and how scientific research can and should 
be carried out with a view to informing or even influ-
encing normative and political discourse, is subject to 
current debates [72, 73]. Similarly, whether the use and 
application of an intersectional lens to research war-
rants an explicit commitment to social justice (the term 
justice is suggested to be interchangeable with equity 
[71]) has also been debated in the literature [19, 74, 75]. 
For example, Rice, Harrison et al. maintain that “inter-
sectionality orients to social justice, so research utiliz-
ing intersectional analysis must commit to justice in its 
processes and knowledge production” [75]. By contrast, 
Collins claims that not all forms of intersectionality 
scholarship necessarily require an explicit commitment 
to social justice; however, a focus on social justice may 
offer a valuable unifying framework for intersectional 
inquiry [74]. Intersectionality scholars have also observed 
that as the concept of intersectionality has become more 
mainstream, its applications have increasingly drifted 

from intersectionality’s roots in Black feminist scholar-
ship and social justice. Critiquing this shift, they use the 
terms “whitening” and “flattening” to refer to approaches 
to intersectionality that omit considerations of race and 
lack a focus on social justice and power [76, 77]. In our 
view, intersectionality research that de-emphasizes or 
disregards social justice limits its ability to contribute 
to social change. Researchers from all epistemological 
and ontological backgrounds must reflect on their own 
social positions and the factors which determine what is 
being researched and how – i.e. the contingency of (sci-
entific) knowledge on power. Furthermore, epidemiologi-
cal studies that seek to identify determinants of health/
health inequities in the context of climate change should 
be informed by conceptual frameworks such as the 
CSDH framework for action on the social determinants 
of health and/or theories such as intersectionality. As 
Bowleg argued, “[p]ublic health’s commitment to social 
justice makes it a natural fit with intersectionality’s focus 
on multiple historically oppressed populations” [78]. 
Authors should engage in normative discussion of their 
results in reference to such theories and frameworks 
which in turn warrants interdisciplinary collaboration, 
e.g. with ethicists and social science scholars. This might 
help to clarify evitability of inequalities and hence iden-
tify responsible actors as well as effective interventions.

Considerations for future research
Application of an intersectional lens to public health research
Consideration of determinants of inequalities is required 
in all public health research. Using logic models could 
help to comprehensively conceptualize policy effects 
and equity impacts thereof [79]. Furthermore, in taking 
an intersectional approach, attention should be directed 
towards identifying the (implicit) normative mod-
els that lead to structurally determined inequalities in 
the researched context. This calls for the use of mixed-
methods approaches that seek to not only quantify heat-
related health inequalities but also establish why they 
arise (beyond looking at associations between different 
variables and health outcomes) and whether and to what 
extent they are policy-amenable. Further development of 
(quantitative) methods to assess health burdens in groups 
affected differentially by systems of power and oppres-
sion, such as racism, sexism, and classism, and critical 
reflection on epistemological underpinnings is desirable 
[37, 80, 81]. Such endeavours should themselves be spear-
headed by diverse groups of scientists who can harness 
the knowledge already available beyond the English, 
peer-reviewed literature. The development of guidance 
for carrying out literature reviews with an intersectional 
lens would be a valuable contribution.
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Methodological considerations for research on the health 
impacts of heat
Additional literature reviews summarising evidence from 
outside the WHO European region could be carried out 
and specifically assess the transferability of findings to 
various local contexts, e.g. by developing typologies of 
likely occurring health inequalities by context (e.g. cli-
matic or in terms of governance of health and nursing 
care structures). Currently underinvestigated factors 
such as differential exposures through work and physi-
cal environments clearly require further investigation in 
terms of their effects on health outcomes, as well as their 
amenability through generic or tailored measures. At the 
level of data collection and data analysis, structural deter-
minants of health ought to be considered, with particular 
attention to the operationalisation of gender versus sex as 
stratifiers.

Strengths and limitations
Transparent and replicable review procedures were 
applied. A process of critically reflecting on our own 
positionality and our approach to intersectionality 
accompanied the research process.

We applied a limited operationalization of health, 
i.e. we did not include studies that used proxies for 
health such as loss of productivity as outcomes. We also 
excluded studies that assessed effects of heat in interac-
tion with other exposures such as air pollution. Despite 
including studies from the whole WHO European region, 
for feasibility reasons, we limited our searches to stud-
ies published in English or German and ran the search 
strings in English only. For the same reasons, no grey lit-
erature was included, and no forward or backward cita-
tion searches were carried out.

We systematically searched two scientific databases 
and applied broad inclusion criteria at the title/abstract 
screening stage to include all potentially relevant stud-
ies. We deliberately chose Pubmed and Epistemonikos 
to ensure retrieval of (public) health-related research. 
Epistemonikos contains (public) health-related reviews 
only and is therefore highly useful to meet our study aim. 
Searching further scientific databases such as Scopus or 
CINAHL might have yielded more studies.

We chose to not pre-emptively define populations of 
interest to not limit findings to those groups we know 
or assumed to be vulnerable in the context of heat. This 
reflects our understanding that vulnerability is not a fixed 
characteristic of any population group but rather contin-
gent on the hazard, the social position in societal struc-
tures and the adaptive capacity of the exposed.

We did not assess whether study authors implic-
itly applied an intersectional perspective to their work, 
e.g. by screening for wordings that might reflect this as 
we followed Bauer et al.’s assessment that “a lack of any 

definition […], non-citation of foundational authors […] 
or of any intersectionality methods papers” [37] points to 
a shallow or no engagement with intersectionality theory. 
However, this approach might have led to undue misin-
terpretation of authors’ intentions.

We did not carry out a risk of bias assessment as per 
established guidance for scoping reviews [24].

Relatively few studies conducted subgroup analyses 
or reported on sub-groups which could be due to small 
sample sizes and expected insignificant results for sub-
groups or because intersectionality was not used as a 
foundational paradigm.

Conclusions
To our knowledge, this scoping review of reviews is the 
first attempt to carry out a literature review with an 
intersectional lens in the context of heat-related health 
inequalities in the WHO European Region. This overview 
of the available evidence can serve to develop working 
hypotheses by policymakers and practitioners regarding 
target groups for interventions. However, this evidence 
base is characterised by important limitations: it lacks 
analyses that address why health inequalities arise and 
whether they are amenable to (policy) intervention. Iden-
tifying inequalities as inequities based on an evidence-
informed normative analysis could present an important 
aid to policymakers.

Beyond age and sex/gender, other determinants of 
heat-related health inequalities are assessed to a lesser 
extent in this literature, as are the intersections between 
diverse axes of inequality. This points to a need for more 
comprehensive data collection and innovative method-
ological assessment of such data to provide a more gran-
ular perspective that reflects modern understandings of 
health and determinants of health and health inequities.

Our findings underscore the need for more research 
grounded in intersectionality theory to reveal and 
address the disproportionate burdens faced by groups 
with intersecting social identities as well as for method-
ological guidance on intersectionality-informed reviews.

Understanding who is most affected and why is key so 
that those most affected by heat-related health effects can 
be effectively protected and differences in disease burden 
can be causally addressed.
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