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This systematic review focuses on the effects of climate adaptation and mitigation actions in high-income countries 
on health inequality. The paper reviews existing evidence (158 studies) on the potential of climate actions to narrow 
or widen health inequalities and identifies mechanisms via which these effects could occur. The extent of the 
evidence is highly variable and spread across multiple scientific disciplines. In some domains of climate action 
(such as greener transport and blue and green infrastructure) the evidence on effects on health inequality for 
different population groups is well developed. In other domains (such as marine conservation and biodiversity), 
key evidence gaps were identified. Considerable variation exists in the level of detail explaining different mecha
nisms. Both positive and negative effects on health inequality were found to be possible, suggesting the importance 
of this research area in supporting climate justice. A more coherent, interdisciplinary approach would enable robust 
conclusions regarding the effect of specific interventions.

Introduction
Tackling the climate crisis is an urgent priority, with 
increasing concern about whether the goal of the Paris 
Agreement, which is to restrict the increase in global 
average temperature to 1⋅5 degrees, remains within reach.1

The implementation of strategies to rapidly reduce green
house gas emissions is currently an urgent need, particu
larly in high-income countries that have historically been 
responsible for disproportionate levels of emissions.2,3

In 2023, COP28 was the first Conference of the Parties to 
have a dedicated Health Day, thus indicating that the issue 
of health is rising to the fore of climate concerns, and that 
evidence on this topic is now an urgent need.

The climate crisis is a crucial public health issue for 
inequality, which has been shown to not only lead to 
disproportionate harms for disadvantaged groups but also 
to contribute to the worsening of climate breakdown itself.4

In addition to mitigation strategies, adaptation actions are 
required to respond to how the climate has already changed 
and will continue to change living conditions (panel 1).5,12

Many mitigation and adaptation actions have the potential 
to lead to direct population health co-benefits—for 
example, through improved air quality, increased active 
travel, and shifts to healthier, more sustainable diets.13,14

When such benefits are experienced among more 
disadvantaged populations, who stand to gain from them 
the most, then climate adaptation and mitigation 
actions could contribute to reducing health inequalities. 
However, such actions could also lead to adverse health 
outcomes. For example, increased biodiversity might 
introduce disease-carrying wildlife; health-promoting 
goods (eg, good-quality housing or food) might become 
less affordable, thereby exacerbating existing health 
inequalities; some job sectors might decline without the 
availability of alternative employment opportunities; and 
the growing financial demands of climate investment 
might restrict funding for other health-related public 
services, such as education, welfare, or health care.15 The 

literature on this topic is fragmented and often siloed, 
considering the effect of only one type of mitigation or 
adaptation action, with research spread across numerous 
scientific disciplines.

The potential for climate policies and actions to affect 
health and health inequalities has been suggested in pre
vious academic works, reports, and strategy documents 
produced by and for international policy makers.16–23

Although the 2023 and 2024 Lancet Countdown reports 
have found little evidence of progress towards using climate 
interventions to generate positive health effects,24,25 in some 
areas, the evidence base is fairly advanced. For example, in 
terms of mitigation policy, the improvement of home 
insulation can lead to better thermal comfort, improved 
mental health, and reduced incidence of respiratory and 
cardiovascular disease.21 In 2023, the Lancet Pathfinder 
Commission also published estimated health co-impacts 
for mitigation actions that lead to reduced air pollution; 
higher consumption of healthy, sustainable diets; and 
increased use of active and public transport.26 As for 
adaptation, the risks associated with failing to adapt to 
extreme events such as flooding (eg, by taking out flood risk 
insurance) or increasing incidences of heatwaves and other 
extreme weather events have multiple implications on 
health.27,28 However, a thorough discussion and evidence of 
the possible effect on health inequalities, or the specific 
effect on vulnerable populations, is largely unavailable.29,30

In addition, the prevailing emphasis of governments and 
scientists regarding the outcomes of sustainable develop
ment is more on economic, social, and environmental 
sustainability than on human health.31,32

Such research is important because climate change and 
its impacts are not felt equally, and inequalities are 
experienced within countries as well.33 The response to 
climate change (through both adaptation and mitigation), 
therefore, needs to take this inequality into account. The 
effects of climate change on health are experienced along 
existing lines of inequality,34 and policy responses have the 
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potential, when consciously designed, to minimise or pre
vent unequal effects. Without such intentional design, 
however, adaptation and mitigation measures might 
miss valuable opportunities to reduce or reverse health 
inequalities, or in some cases, inadvertently widen health 
inequalities. Decision makers need to better understand 
and respond to the effects of climate action on health 
inequality, to adopt climate policies that have the greatest 
potential for offering co-benefits for health and health 
inequality, and to account for or mitigate possible negative 
unintended consequences.

Existing reviews have explored the effects of climate 
mitigation and adaptation measures on inequalities with
out specifically considering health inequalities,35,36 or have 
assessed the effects on health without considering the 
equitable or inequitable distribution of these effects.20,26,36,37

Therefore, there is a need for a comprehensive synthesis 
of the evidence, specifically in relation to the effects of 
climate mitigation and adaptation measures on both 
health and health inequalities. A 2023 scoping review 
highlighted the need for a better understanding of the 
implications of these policy areas on health inequality.20 In 
this Review, we seek to fill this gap in the research 
literature by reviewing evidence dispersed across dis
ciplines, recognising that many diverse climate policy 
action areas are expected to be crucial for both health and 
health inequalities, but have yet to be comprehensively 
considered as a coherent and unified issue. We also aimed 
to summarise the types of climate mitigation or adaptation 
framed as affecting health and health inequalities; to 
identify the types of health and health inequality outcomes 
and the measures used to capture these outcomes; to 
explore the mechanisms between climate action and 
health inequalities that have either been tested or pro
posed; and to understand the climate mitigation or adap
tation actions that are not considered in the context of 
health and health inequality.

This Review is the first to provide a comprehensive 
synthesis of what is currently known across a breadth of 
climate actions and health equality outcomes. Although 
research on this topic is relevant globally, this Review 
focuses on high-income countries, to pay close attention to 
the within-country health inequalities, and the health 
injustices experienced between different population 
groups. In high-income countries, the most disadvantaged 
groups are the ones that have contributed least to causing 
the climate crisis, but are most vulnerable to its effects; 
therefore, the questions of equitable adaptation and 
mitigation responses are of key importance in this 
context. The primary aim of this Review is to gain a better 
understanding of the relationships between these types 
of policy actions and health and health inequalities in 
high-income contexts.

Methods
Search strategy and selection criteria
The protocol for this Review was preregistered on 
PROSPERO (CRD42022361557)38 and the Review followed 
PRISMA guidelines.39 The search window for this study 
was from Jan 1, 2000, to Dec 31, 2023. The Web of Science, 
MEDLINE, and Scopus databases were searched to identify 
peer-reviewed literature that explored the effect of climate 
mitigation or adaptation action(s), or both, on health and 
health inequalities. The full search strategy is available in 
appendix 1 pp 1–7. All authors had access to these 
databases via University of Glasgow library accounts.

The PECOS criteria for inclusion are listed in panel 2. 
Full-length peer-reviewed papers published in English and 
those that explicitly explored the relationship between one 
or more climate mitigation or adaptation action(s), or both, 
one or more health outcome(s), and one or more health 
inequality measure(s) were included. We restricted our 
Review to studies set in high-income Organisation for 
Economic Cooperation and Development (OECD) 

Panel 1: Climate mitigation and adaptation policy actions commonly implemented in (or advocated for) high-income countries can be categorised under 
the following broad headings5

Mitigation6,7

• Reducing energy consumption (eg, implementing programmes to improve energy efficiency in homes and applying carbon pricing)
• Promoting renewable energy policies (eg, subsidies for businesses to use renewable energies and disincentives for use of industrial fossil fuel)
• Developing and preserving carbon sinks (eg, supporting woodland and peatland carbon projects)
• Promoting low-emission transport (eg, encouraging the use of low-emission vehicles and active transport methods)
• Improving waste management (eg, implementing measures to increase recycling or reuse and reduce harmful disposal)
• Promoting sustainable land use (eg, supporting forestry and reducing emissions through agriculture [such as through lower fertiliser use])

Adaptation8–11

• Preparing for or responding to flooding and coastal change
• Responding to higher temperatures
• Managing natural resources, including water
• Improving infrastructure resilience
• Boosting agricultural resilience and food security
• Monitoring and responding to emerging pests and disease

See Online for appendix
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countries as classified by the World Bank40 and studies 
carried at the global scale in which most research took place 
on OECD high-income countries. Existing systematic 
reviews and meta-analyses were included, as extracting the 
mechanisms between policy actions and health inequalities 
from these studies is possible. Books, editorials, discussion 
papers, letters, and non-peer-reviewed publications were 
excluded.

An initial list of climate mitigation and adaptation actions 
was developed from an analysis of relevant policy docu
ments from the UK and its devolved nations, as an example 
of policy spaces applicable to high-income countries,5 and 
cross-checked against several international examples from 
high-income countries.7,10,11,41 An extensive list of search 
terms was used to capture themes of climate change 
(appendix 1 pp 2–4, 6). Terms were slightly adapted 
depending on database requirements. Additional papers to 
be included were identified from the reference lists of 
papers that were returned after database searching.

All records were imported to Rayyan and duplicates 
were removed. Titles and abstracts were screened to 
identify records that matched the inclusion criteria. Full- 
text screening was then carried out to decide inclusion. 
Screening was carried out by four reviewers (JB, AS, AHj, 
and JW). Over one-fifths of the screened papers (n=108 
[20%] of 524) were double screened to validate that the 
papers were included correctly. No disagreement happened 
between the reviewers regarding inclusion.

Data analysis
Data from the papers were extracted by five reviewers 
(JB, AS, AHj, RP, and JW). The accuracy of data extraction 
was independently assessed by a second reviewer (JB, AS, 
AHj, or RP) for 32 (20%) of the 158 papers. In the case of 
disagreement, a minimum of three reviewers (JB, AS, and 

AHj) referred to the paper in question and a consensus was 
reached.

A data-extraction matrix was developed, which included 
study characteristics (publication year, location, design, and 
aim); information about the mitigation or adaptation 
action, or both (description and category); measures (health 
outcome and inequality measures); and effects (direction 
of effects of the action on health and health inequality, in 
addition to the effects of tested or hypothesised mecha
nisms). Mechanisms were any described processes 
through which the effects of mitigation or adaptation 
actions on health and health inequalities could be identified 
from the empirical results or from the text as proposed by 
authors. The text as proposed by authors was extracted to 
reflect the authors’ reasoning and use of language.

Descriptive summary statistics were used to describe 
search results and study characteristics. To understand the 
mechanisms underlying the effect of these actions on 
health inequalities, actions were grouped into 16 broad 
domains, aligning with the preliminary typology:5

biodiversity; business and industry; marine conservation; 
waste; river and coastal floods and erosion; natural carbon 
sinks and land conservation; extreme weather events; water 
availability and quality; forestry; biosecurity and commu
nicable disease; agriculture, food systems, and land use; 
buildings and infrastructure; temperature changes; 
greener transport; blue and green infrastructure; and 
cleaner energy and reducing emissions. Actions within 
domains were also grouped into intervention types and the 
connections between the action and health inequality, 
including the direction of the effect, was recorded.

Results
Searching of electronic databases returned 55 670 records. 
An additional eight records were identified as clearly 

Panel 2: PECOS criteria for study inclusion

Population
Office for Economic Cooperation and Development in high-income countries only*

Exposures
Any climate mitigation or adaptation actions (responses to climate change aimed at reducing emissions or adapting to the changing climate)

Comparisons
Comparison of socioeconomic position (any measure, including area-level deprivation and individual measures [eg, income, education, sex, ethnicity, disability, and 
age]) wherever possible, to understand any existing health inequalities

Outcomes
Any physical health outcome (eg, mortality, morbidity, or healthy life expectancy), wellbeing or mental health outcome (eg, quality of life or depression), and health 
behaviour (eg, physical activity or diet)

Study design
Inclusion of empirical studies: cross-sectional or longitudinal, reports produced by agencies and organisations (when peer reviewed), or both
Exclusion of books, editorials, discussions, letters, commentaries, and non-peer-reviewed publications

*Australia, Austria, Belgium, Canada, Chile, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Japan, South Korea, Latvia, Lithuania, Luxembourg, the 
Netherlands, New Zealand, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland, the UK, and the USA 

For more on Rayyan, see 
https://www.rayyan.ai/
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relevant papers upon going through the reference lists of 
papers that were selected for inclusion after database 
searching. The total number of records reduced to 
49 627 following the removal of duplicates. Title and 
abstract screening led to the selection of 524 records for full- 
text screening, and 158 of these met the inclusion criteria 
for data extraction (figure 1). Papers that did not meet the 
criteria outlined in panel 2 were excluded. Attempts to 

retrieve inaccessible records were made through the search 
databases, University of Glasgow Library services and 
Google Scholar.

The descriptive characteristics for the included studies 
are given in appendix 2 (pp 1–68). Many papers (n=33) 
described studies with a global scale or studies based across 
multiple countries, rather than focusing on one particular 
country. Some papers (n=8) also focused on Europe as a 
continent. Of the country-specific papers, those from the 
USA accounted for the highest proportion (n=44), with 
fewer papers from the UK (n=14), Australia (n=12), 
New Zealand (n=7), and Germany (n=6). Five or fewer 
papers originated from each of the following countries: 
Canada (n=5), Denmark (n=1), Italy (n=5), Poland (n=1), 
Finland (n=1), Spain (n=5), Sweden (n=4), Switzerland 
(n=1), the Netherlands (n=2), Greece (n=1), and Norway 
(n=1). Notably, some papers originated from OECD high- 
income countries in Asia; these included papers from 
only Japan (n=6) and South Korea (n=1).

The selected papers also included many reviews (n=62). 
However, of the reviews, only a small proportion imple
mented rigorous review techniques: systematic reviews 
(n=8), scoping reviews (n=4), and meta-analyses (n=1). 
Existing systematic reviews focused solely on one type of 
climate mitigation or adaptation action per review (eg, air 
pollution control strategies,42 urban agriculture,43 and 
mitigation policies on the transport sector).44 40 papers 
were original research studies, with study designs that 
included cohort, cross-sectional quantitative, case-study, 
natural experiment, policy analysis, programme evalu
ation, qualitative, and mixed-method designs. Of the 
remaining 56 papers, 36 reported modelling studies, which 
included epidemiological modelling typically estimating 
health harms using risk functions (eg, for level of air 
pollution), with a few (n=3) implementing simulation 
modelling techniques. Health impact assessments (n=6), 
reports (n=6), theoretical work (n=4), and papers describing 
conceptual frameworks (n=4) were also included.

The included papers covered a wide range of climate 
mitigation and adaptation actions, with the most com
monly considered actions being cleaner energy and redu
cing emissions; blue and green infrastructure; and greener 
transport (figure 2). Only 15 papers considered the effect of 
action on health inequalities in the domains of business 
and industry (n=1); marine conservation (n=2); waste (n=3); 
river and coastal floods and erosion (n=3); natural carbon 
sinks (n=3); and extreme weather events (n=3). Most papers 
focused only on the effect of climate mitigation action 
(n=71), whereas others looked at both mitigation and 
adaptation action in combination (n=51), and some focused 
only on adaptation action (n=36). The thematic distribution 
of these papers is given in figure 2.

Studies looked at various health outcomes, including 
physical health (eg, all-cause mortality, respiratory effects, 
cancer, cardiovascular disease, stroke, disability-adjusted 
life-years); mental health and wellbeing; and health 
behaviours (eg, physical activity [such as walking and 

 158 reports included in the Review

 524 reports assessed for eligibility

 549 reports sought for retrieval

49 627 reports screened

 55 670 reports identified
Databases: 
  24 614 from MEDLINE
   3253 from Scopus
   27 795 from Web of Science
 8 from other sources

 6043 duplicate reports removed before screening

 25 reports not retrieved

Reports excluded: 
 21  not on OECD high-income countries
 64  not on mitigation or adaptation action(s) 
 237 not on health inequalities outcome(s)
 41  with an ineligible study design 
 2  duplicates
 1 no English version available

49 078 records found to be unrelated to the topic of
  review and excluded
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Figure 1: PRISMA flow diagram 
OECD=Organisation for Economic Cooperation and Development.
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Figure 2: Distribution of papers across climate action categories that focused on mitigation, adaptation, or both
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cycling] and dietary behaviour [such as eating foods with 
lower greenhouse gas-emission effects]; detailed in 
appendix 2 pp 1–68). Most studies (n=104) found positive 
co-benefits of climate mitigation and adaptation action on 
health, 11 papers found negative effects, 25 papers found 
mixed (or both positive and negative) effects, and the 
remaining 18 found no or negligible effects.

The table summarises the included climate mitigation or 
adaptation actions and the evidence relating to their effects 
on health inequality, grouped by domain (as per the initial 
typology).5 Some interventions span more than one 
domain; for example, decarbonisation initiatives that 
include electrification of public transport will be classified 
as both greener transport and cleaner energy and reducing 
emissions. Additionally, measures for reducing air pollu
tion have crucial implications for health, but are a feature 
(or outcome) of several existing domains, rather than being 
classified separately.

Mechanisms related to the effect of interventions on 
health inequalities were not considered for all domains 
(a notable evidence gap exists for biodiversity), and within 
individual papers, mechanisms were sometimes only spe
cified for a few of the full range of domains a study covered. 
Overall, wherever effects on health inequalities were 
observed, the evidence was mixed regarding whether a 
lessening or widening of health inequalities is expected. 
Some adaptation or mitigation measures are argued to 
reduce health inequalities when they target issues that 
particular groups are more exposed to (eg, energy efficiency 
measures in homes) and those addressing the housing 
conditions that commonly affect low-income groups, 
children, or older adults.45,46 However, interventions that 
are deemed to be more expensive to use or install— 
including home improvements such as the use of air 
conditioning47 or switching to electric vehicles48—are most 
likely to be inaccessible to disadvantaged groups (unless 
subsidised accordingly), risking a widening of health 
inequalities. The mixed evidence is primarily associated 
with the targeting and implementation of any given inter
vention, which decides who is most likely to be exposed to 
potential risks and who is most likely to benefit.

When considering health inequalities in combination 
with general health effects (for the general population), we 
found that a substantial number of studies (n=56) observed 
positive effects for both. These win-win scenarios suggest 
that in many cases, both improving the aggregate health 
outcomes and reducing the health inequalities is possible; 
for example, decarbonising the energy sector was shown 
not only to avoid deaths at the population level but also 
benefit those in poverty the most, given that they are 
exposed to pollution most often.49 Several studies (n=26) 
found positive effects on general health but a negative effect 
on inequality. These win-lose scenarios are of particular 
concern as they suggest a continuation or exacerbation of 
climate injustice within these high-income study contexts. 
For example, one study found that cooling resources such 
as forests and cooling centres are unequally distributed; 

therefore, while the resources could improve health at the 
population level, they exacerbate health inequalities, as the 
older populations (>65 years) and low-income areas have 
less access to these resources.50 A smaller number of 
studies (n=10) recorded lose-lose effects, wherein the 
overall health outcomes were negatively affected and health 
inequalities increased as well. For example, a study that 
looked at the effect of a water storage project for horticulture 
found that the project in fact led to greater exposure to 
intensifying hot, dry, and wet conditions and dust, wor
sening health outcomes, particularly for Māori women.51

The remaining studies (n=66) found more mixed results, 
often reporting contextual factors as caveats or confounding 
factors, or as is particularly the case for review articles, 
reaching multiple conclusions for the various interventions 
considered.

The overall treatment of health inequalities within this 
literature can be viewed as either active or passive. The 
extent to which health inequalities were either actively or 
passively featured within the studies varied substantially, 
with some papers treating effects on health inequality as the 
main focus,52 and others only mentioning health inequal
ities as a footnote, or as a secondary or even tertiary con
cern.19,53 Although many studies considered the evaluation 
of health inequalities as crucial components of their study 
design, several made more casual observations of the 
relationship between health outcomes and different 
population vulnerabilities, or simply stated that social 
status or inequalities should be taken into account (despite 
not doing so themselves in these particular studies).54,55

The climate mitigation and adaptation actions them
selves could also have either an active or a passive effect on 
health inequalities. An active intervention could be one that 
specifically targets population groups that have more to 
gain than the general population (such as heat response 
plans that are specifically designed for older people).56

Passive interventions, in contrast, included more general 
mitigations or adaptations, such as sector-wide decarbon
isation or transport strategies.57,58 The interpretation of 
interventions within the same domain can also vary 
(eg, urban greening), and some studies predict or observe a 
narrowing of health inequalities due to the larger gains 
available for disadvantaged groups,59 whereas others 
conclude that health inequalities either continue or get 
wider along existing axes of disadvantage.60

The ways that studies report on the mechanisms relating 
to their health inequality conclusions vary, with a large 
range observed in the level of detail considered. An example 
of a well evidenced but context-dependent health inequality 
mechanism is the use of air conditioning:47,61,62

An increase in extreme temperatures leads to an increase 
in the use of air conditioning by those with access, which in 
turn reduces the discomfort from or exposure to high 
temperatures. The reduced exposure to high temperatures 
reduces heat-related illnesses, including heatstroke mor
tality, leading to fewer heat-related deaths or illnesses 
among groups at risk of heat-related health effects (eg, older 
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people or children), which in turn reduces the health 
inequalities by age. However, increased use of air condi
tioning causes waste heat and possible greenhouse gas 
emissions at the power source, which leads to increased 
anthropogenic heat and the urban heat island effect. This 
effect will increase future summer maximum temperatures, 
which increase the exposure of some groups (eg, low-income 
groups) to extreme heat. Such exposure will cause more heat- 
related deaths each year, particularly for those who cannot 
afford air conditioning, thus ultimately increasing the health 
inequalities by socioeconomic status.

Conversely, defined mechanistic detail regarding the 
effect of interventions within the natural carbon sinks and 
land conservation domain on health inequality remains 
insufficient. The three studies that did include carbon sinks 
within their climate actions were all review papers that 
considered a broad range of emission-reducing inter
ventions. Two of the three papers noted that effects on 
health inequality are dependent on the manner and context 
of implementation: how interventions are carried out and 
for whom.13,36 The literature reviewed in this study, how
ever, does not detail the health inequality mechanisms for 
natural carbon sinks and land conservation, highlighting 
an evidence gap.

In studies that did not fully investigate the mechanisms 
leading to health inequalities, the patterns reported could 

possibly reflect a reverse causation, wherein population 
groups with the means and opportunity to do so are 
choosing to live in places with higher levels of infrastruc
ture that both support good health and offer protection 
against the harms of climate change. One such example is 
the relationship between natural capital and affluent 
neighbourhoods.63

When exploring health inequalities, papers included in 
this Review tended to focus on socioeconomic, age, and 
spatial differences, with fewer papers focusing on 
inequalities in health related to ethnicity, employment, 
education, sex, and disability (figure 3). However, many of 
these studies did not report comparisons of effects on dif
ferent groups. Instead, several investigated the effects of 
action on particular disadvantaged populations only 
(eg, children, adults older than 65 years) or merely 
explained why targeting particular groups with action is 
important to ensure that health inequalities are not wors
ened (eg, ensuring socioeconomically deprived communi
ties have adequate access to green space). Most studies 
(n=71) that provided evidence for the effect of climate action 
on health inequalities seemed to focus on the effect of 
greener transport, blue and green infrastructure, and 
temperature changes on children, older populations, and 
those of a lower socioeconomic status (figure 3). The evi
dence was highly variable, with studies indicating positive, 
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Figure 3: Effect direction plot of the effect of climate mitigation or adaptation actions on different health inequality characteristics
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negative, and mixed effects. Actions grouped under build
ings and infrastructure was the only domain with evidence 
as having exclusively positive effects on a range of charac
teristics, including age, ethnicity, socioeconomic, and 
spatial.

Discussion
The Review identified extensive evidence on the effects of 
some types of climate interventions, predominantly in the 
domains of blue and green infrastructure, greener trans
port, and cleaner energy or reducing emissions, on health 
inequality. However, other studies found that the evidence 
currently available for some categories, such as biodiversity, 
business and industry, waste, and forestry, is insuffi
cient.26,64 The scarcity of studies on the effects of nature- 
based solutions such as woodland creation or peatland 
restoration on health inequality is notable, as these are often 
touted to have co-benefits,65 although specific co-benefits 
on health and health inequality appear to be largely 
absent from the literature. Additionally, despite the 
large number of papers reviewed herein, there is an 
absence of focus, and therefore, an absence of coherent 
evidence across the literature, on the effect of climate 
mitigation or adaptation action(s) on health inequalities 
as a whole. This observation supports the findings of 
Luyten and colleagues, who highlighted an inadequate 
consideration of effects on health equality in climate 
adaptation and mitigation studies.20

An intervention’s context, or process of implementation, 
is consistently identified as important in influencing the 
nature or extent of its particular effects on health inequal
ity.13,66 For example, interventions that promote increased 
active travel are more likely to reduce health inequalities 
when they include measures to remove the social, financial, 
and cultural barriers that exclude some groups from activ
ities such as cycling.67,68 The distribution of green and blue 
infrastructure can also affect health inequalities either 
positively or negatively—for example, the need to both 
target communities most exposed to the health hazards of 
urban heat (often low-income or older residents) and pro
tect these communities from the possible effects of gen
trification (eg, physical and cultural displacement, rise in 
unaffordability) that can accompany neighbourhood 
improvements.69,70 These findings support public health 
approaches that suggest that population-level, upstream, or 
structural interventions (eg, universal public services, pro
gressive taxation) are best suited for both improving out
comes overall and for reducing health inequalities.71,72

However, the typology of mitigation measures used to 
inform this Review did not include policies designed to 
tackle the vested economic interests of the fossil fuel and 
other harmful industries, the exclusion of which risks the 
growing health focus of climate action becoming mere 
healthwashing.24 The typology of measures was initially 
derived from The UK Government policy, suggesting 
insufficient political action in this influential area, with 
far-reaching consequences for health inequality.

The literature reviewed herein is highly interdisciplinary 
and methodologically varied, highlighting both the com
plexity and widespread relevance of this issue, and the 
inadequate alignment between various environmental 
science or public health science methods, or both, thus 
making comparable assessments of different interventions 
difficult. The absence of compelling, harmonised evidence 
on the health effects of mitigation has been noted elsewhere 
as a potential barrier to meaningful policy action.17 A large 
degree of complexity exists in the identified mechanisms, 
and for several categories of interventions, both positive 
and negative outcomes on health inequality are possible. 
These complex or overlapping mechanisms suggest that 
the mechanisms to health inequality outcomes are not 
linear, but more likely to be emergent from multiple, 
interacting co-impacts. Specific contexts and contingencies 
are, therefore, highly relevant and most likely to influence 
whether positive health co-benefits (or negative trade-offs) 
are triggered, or amplified, during the course of mitiga
tion or adaptation action.73 The importance of context needs 
to be considered when seeking to identify which inter
ventions might facilitate equigenesis, or improve health 
equality by design,74 and further research is needed on this 
topic. Despite challenges in precisely assessing the scale of 
these effects, Ürge-Vorsatz and colleagues argue that 
insights about the probable direction of co-impacts are 
valuable for informing decision making.75 These findings 
reinforce calls for greater use of systems approaches to 
assess these complex interactions more comprehensively.76

To the best of our knowledge, this systematic review is the 
first one designed to understand the effects of climate 
adaptation and mitigation measures in OECD high-income 
countries on health inequalities. The Review supports the 
widespread understanding that climate action is highly 
relevant for health outcomes, and adds insight to the open 
issue of how to best implement policies in ways that drive 
tangible health equality outcomes.77 The numerous com
plex mechanisms identified make these findings relevant 
for work exploring trade-off management in climate action, 
although this work exploring trade-off management in cli
mate action is often focused on the environmental 
co-benefits and trade-offs.78,79 We argue here that health 
equality is a crucial, albeit underconsidered, outcome—one 
that other research has identified as necessary for facilitat
ing a just transition.36,66,80 For example, the effects of dif
ferent decarbonisation or electrification interventions on 
health inequality show the possible spatial injustice of 
air pollution reduction measures, which often lead to either 
a displacement of harm to different communities (includ
ing globally to low-income and middle-income countries) 
or generate health benefits that are predominantly 
felt in high-income (or otherwise, less disadvantaged) 
populations, or both.

The literature search also returned many studies on 
mitigation that considered the greening of the health-care 
or health-services sector (eg, green surgery, green anaes
thesia, green radiology, more remote consultations, 
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reduced waste). This decarbonisation activity is an 
important research area, given that the health-care system 
causes almost 5% of global greenhouse gas emissions.81

However, only one such study met the criteria for inclusion 
in this Review, by discussing the effects of climate change 
mitigation on health inequality in a clinical setting.82 The 
health community, as leading advocates of decarbonisa
tion,83 has the potential to be influential in this area; 
therefore, we identify a need for stronger evidence on how 
the health-care system itself can contribute to both climate 
change mitigation and climate health justice.

Given the large number of studies that our initial search 
returned, we had to incorporate strict inclusion and exclu
sion criteria. However, many papers that studied OECD 
low-income examples and contexts were identified during 
the course of our research.84,85 Systematically assessing the 
effects of mitigation and adaptation approaches on health 
inequality remains a dire need in the context of low-income 
countries.16,24,86 In addition, climate actions undertaken by 
high-income countries sometimes have global health 
inequality implications that are experienced elsewhere 
(for example, global air pollution levels could increase or 
decrease depending on whether greenhouse gas emissions 
are fully removed or simply relocated); this area was not 
covered by this Review and needs further study. A further 
limitation of the paper is that, contrary to our original 
intention, a quality appraisal was not undertaken, given that 
only a few of the 158 included papers (n=29) could have 
been assessed this way (using Appraisal tool for Cross- 
Sectional Studies, Critical Appraisal Skills Programme 
[CASP] qualitative, CASP systematic review, and CASP 
cohort study checklists).87,88 As this Review focuses on the 
scientific literature in this field, a potential limitation could 
be that we have not included the evolving debates and evi
dence informing public polices and government action, 
which might be further captured in grey literature.

In conclusion, additional research is needed into the 
effects of some mitigation or adaptation actions (which 
have insufficient or no evidence) on health inequality, and 
we recommend that more studies build coherent health 
equality analysis into their evaluations. Such investigations 
are important not only for health inequality outcomes per 
se, but also because of the feedback loop identified between 
inequality and climate change, wherein each reinforces the 
other (illustrated by the example of air conditioning as an 
adaptation action).4 The heterogeneous nature of the 
included studies and methods also highlights some of the 
disparities between disciplinary practices and expertise. 
Tools developed to bridge some knowledge gaps, which 
climate, environmental, and public health scientists can all 
use, to make meaningful assessment of different inter
ventions (involving a vast array of complex mechanisms) 
more straightforward, are the need of the hour for such an 
interdisciplinary topic area.17 For example, the use of social 
vulnerability indexes could be appropriate for research that 
spans both the climate and health sciences.89 A more 
comprehensive and systematic inclusion of health, and 

particularly health inequalities, in the broad field of climate 
study could, therefore, lead to insights that allow the 
scientific and policy communities to make faster and more 
effective progress towards reaching a just and sustainable 
world.
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