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Summary
Background Climate change is a significant threat to global human health and a leading cause of premature death.
Global warming, leading to more extreme weather (in particular extreme heat events), and air pollution has been
associated with increased cardiovascular disease (CVD) morbidity and mortality. According to the Global Burden of
Disease Study 2019, 62% of the deaths attributable to climate change were from CVD. Climate change mitigation is a
slow, steady process, and the concept of co-benefits has arisen to promote climate action. This systematic review
examines how numerous mitigation strategies, such as plant-based diets, increasing green spaces, increasing
active transport, using renewable energy sources, and smoking cessation, may have the co-benefit of reducing CVD.

Methods A mixed methods systematic review with narrative synthesis was conducted on four databases, according to
the PRISMA guidelines. The articles retrieved (published between 2012 and 2022) had a mitigation strategy as the
exposure, and CVD related morbidity or mortality reduction as an outcome.

Findings The review found that renewable energy has a stronger association with cardiovascular co-benefits compared
to emission reduction targets. Multimodal transport is more beneficial for both the climate and cardiac health than
zero emission vehicles. Diet modification, such as Mediterranean and plant-based-diets, is positively associated with
CVD reduction. Proximity to green spaces and reducing urbanisation may also improve cardiac health.

Interpretation This systematic review demonstrates that implementing four mitigation strategies - increasing
renewable energy use, active transport, green spaces, and plant-based diets; could lead to the co-benefit of reducing
CVD morbidity and mortality. Furthermore, it illustrates the importance of plant-based diets and active transport to
improve cardiovascular health.
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Introduction
Climate change is one of the largest threats to the global
health of humans.1,2 The World Health Organisation
(WHO) reports that environmental risk factors account
for 35% of the global burden of ischaemic heart disease,
which is the leading cause of global mortality.3 Cardio-
vascular disease (CVD) causes significant morbidity and
is the leading cause of mortality globally.4 The environ-
ment is a significant modifiable risk factor for CVD, in
particular air pollution and extreme temperatures in-
crease CVD.5 Energy production in the form of electricity
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and heat from the burning of fossil fuels is the leading
source of direct greenhouse gas emissions (25%), fol-
lowed closely by agriculture and land use (24%), industry
(21%) and transport (14%).6 Air pollution is a significant
cause of mortality, accounting for nearly 7 million deaths
worldwide, of which more than half are due to cardio-
vascular causes.7 A large, global systematic review and
meta-analysis found a 1 ◦C increase in temperature was
associated with a 2.1% increase in CVD mortality and
0.5% increase in CVD morbidity; with heatwaves asso-
ciated with an 11.7% increase in CVD mortality.8
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Research in context

Evidence before this study
Climate change induced increases in the frequency and peak
of extremes in air pollution and temperature are associated
with increased cardiovascular morbidity and mortality. While
the current literature identified various strategies that
mitigate climate change, these strategies can also have an
impact on health in general. The specific area of reduced
cardiovascular risk as an effect of climate change mitigation
has not been explored.

Added value of this study
The adverse impacts on cardiovascular health, one of several
consequences of climate change, highlights the importance of

identifying and implementing climate change reduction
strategies Hence, this systematic review endeavours to fill the
gap in the literature by linking these two concepts with an
investigation into which measures simultaneously reduce
climate change and cardiovascular risk.

Implications of all the available evidence
The current evidence combined with the results of this
systematic review support the development of policies and
programs that incorporate these mitigation strategies to
address both climate change and cardiovascular health
simultaneously.
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Climate change mitigation is a process of slow
steady change hence, the effects of mitigation strate-
gies are not apparent in the short term.12 Therefore, the
concept of co-benefits, a directly visualised positive
impact resulting from climate change mitigation pol-
icies that may also have other benefits, has arisen to aid
in the promotion of climate action.2 Health is
commonly used as a measure of the more immediate
benefits of mitigation strategies. There are numerous
mitigation strategies which are hypothesised to benefit
cardiovascular health such as plant-based diets,
increasing green spaces, increasing active transport,
changing to renewable energy sources, and smoking
cessation (Fig. 1).

A study in the United States showed that climate
mitigation could prevent 10,000 premature deaths by
Fig. 1: Pathway of Mitigation Strategies
2050, which would equate to $US150 billion in value of
statistical life (VSL).13 VSL is the amount a society is
willing to pay to reduce the chance of death.13 The
health co-benefits of mitigation strategies involving
food and agriculture, transportation, and energy sys-
tems have been well investigated.12 Observational
studies have shown that transportation changes, such
as increasing the use of active transport, can reduce
carbon emissions and improve air pollution, but also
have the cardiovascular benefit of increasing physical
activity.2 Furthermore, modelling studies have illus-
trated that plant-based diets, as opposed to meat-based
diets, have less environmental impacts, including
lower greenhouse gas emissions, land and water usage,
while also having health benefits such as reducing the
risk of colorectal cancer and CVD.12
resulting cardiovascular disease.9–11
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Planetary health literature has progressed in the last
decade to increase the discourse surrounding the impact
of climate change on CVD and has recently identified
that mitigation strategies have health co-benefits. How-
ever, to the best of our knowledge, there are no analyt-
ical studies which have investigated the literature to
identify the co-benefits of mitigation policies which
improve cardiovascular health to date. Hence, by linking
CVD, climate change and mitigation strategies, this
systematic review endeavours to fill this gap in the
literature.

This paper aims to systematically review the current
evidence of climate change mitigation measures that
have cardiac benefits.
Methods
Data sources and search strategy
A comprehensive literature search of peer-reviewed
studies, published between January 2012 and September
2022, was conducted using the electronic databases of
Medline, Scopus, Lancet Planetary Health, and Google
Scholar. The search strategy for Medline used the
following search terms: “cardiovascular disease” AND
“climate change” AND “mitigation” OR “adaptation” OR
“sustainability” OR “reduction” or “action” OR “plant-
based diets” OR “greenspaces” OR “smoking” OR “active
transport” OR “renewable energy” OR “smoking cessa-
tion”. These terms were adapted to suit the other data-
bases. The search strategy was based on the SPIDER
framework, a research question development tool used as
an alternative to PICO used in mixed method or qualitative
studies.

Sample: adults >18 years of age.
Phenomenon of Interest climate change mitigation.
Design observational cohort studies, epidemiological

studies, cross sectional studies, randomised con-
trol trials, modelling studies.
Evaluation: cardiac co-benefits.
Research Method: mixed methods systematic review

study.

Inclusion and exclusion criteria
• Types of Studies: original, peer reviewed journal ar-
ticles were included. Reviews, reports, conference
abstracts, books, policy papers, and meta-analyses
were excluded.

• Population: human only articles were included. We
excluded articles including children or pregnant
participants as studies have shown that the envi-
ronment (eg, heat and air pollution) is a significant
modifiable risk factor for cardiovascular disease in
particular ischaemic heart disease, the leading cause
of death in the world, and this is rarely seen in
children.
www.thelancet.com Vol 48 July, 2024
• Research Factors: At least one mitigation strategy
was included in the exposures of interest.

• Target Outcomes: Cardiovascular disease related
morbidity, mortality or hospital admissions were
analysed as a co-benefit. We excluded studies which
examined cerebrovascular disease or hypertension
only, as we aimed to focus on mainly cardiovascular
disease, which already constitute a huge public
health burden, rather than have a broad focus.

• We limited articles to those written in the English
language or those with English Language transcripts
available.

Screening process
The results from the database were exported to Endnote
and duplicate articles were removed. Two authors (PS,
FA) independently screened the results for relevance
through title and abstract. A third reviewer (SKN) settled
disagreements of the preliminary screen. The full texts
of each article were assessed against the inclusion and
exclusion criteria by two authors (PS, FA) and the third
author (SKN) independently screened the full text to
reach a majority consensus.

Data extraction
Data were extracted by two authors (PS, FA) from the
final selection of articles using a data extraction form
which obtained key information including: publication
date, study design, study period, study setting, popula-
tion traits, sample size, industry involved, key defini-
tions, mitigation strategies, comparator, climate benefit,
outcome type, cardiovascular co-benefit, adjustments, or
confounders. The data were then cross checked, and
discrepancies were discussed to come to a consensus.
The data extracted are shown in the Supplementary
material.

Quality assessment
Critical appraisal of the selected articles was performed
by two independent reviewers (PS, FA). The Newcastle
Ottawa Scale was selected due to the observational study
design of most of the final studies.14 The NOS Appraisal
Tool (See Supplementary material) was used to score the
studies. The tool allows for a maximum of one star to be
awarded for each quality criteria. These are totalled and
a higher NOS score indicates higher quality. Modelling
studies were appraised using a pre-made template form
(See Supplementary material) based on a modelling
study credibility checklist, based on the Critical
Appraisal Skills Programme and Van Voorn et al.
checklist, developed by Jarmul et al.15,16

Data synthesis
Due to clinical heterogeneity, with numerous mitigation
strategies used, and the diverse CVD outcomes collected
(mortality, morbidity, hospitalisation) a meta-analysis
3
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was not appropriate. We reported findings using
narrative synthesis. We initially grouped the studies by
outcome, which resulted in two groups (CVD mortality
and CVD hospital admissions). These studies were
synthesised, and harvest plots were used to illustrate the
effect of the mitigation strategies on CVD outcomes.17
Results
The database search retrieved a total of 292 articles and a
further 17 articles were identified through manual
searching of references and expert advice. The dupli-
cates were removed, and the remaining articles were
screened using their title and abstract. The remaining
110 articles were screened for an examination of the full
text and 13 peer-reviewed articles were selected unani-
mously, as shown in Fig. 2.

Table in the Supplementary material details the 13
articles which were extracted. Overall, the 13 studies
analysed were predominantly modelling studies and
cohort studies. There was an array of settings across
Fig. 2: PRISMA flow diagram
both cities and countries including Australia, Canada,
China, Kuala Lumpur, and New York. The studies
examined different industries including transport, en-
ergy, food & agriculture, and urban planning while
investigating the association between climate change
mitigation and cardiovascular health co-benefits. The
articles were appraised using the NOS and the adapted
Jarmul et al. checklist, then their scores were converted
to a percentage to unify the two scales. The quality of
included articles is visually presented in Fig. 3. The
quality appraisal of the articles ranged from 67% to
100% with 9 out of 13 articles having a score >80%,
demonstrating a high level of reporting quality. The
causes of low quality were mainly due to a lack of pre-
cision of measured effects in modelling studies as seen
in the Supplementary material.

Energy
Most of the articles that addressed the utilisation of
renewable energy, examined the effect of air pollution
reduction, via PM 2.5 or PM 10, and examined the
of screening process.
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Fig. 3: Results of critical appraisal using Newcastle Ottawa Scale and
adapted Jarmul et al. checklist.

Articles
co-benefit of reduction in CVD related hospital admis-
sions. A modelling study based in New York (NYC) in
2017 projected four different mitigation scenarios.
Three individual scenarios were building specific
emission targets, reduction of traffic using increased
active and public transport, and an increase of renew-
able energy to achieve a low carbon energy grid. The
fourth scenario combined all three mitigation strategies
to reach an 80% Green House Gas (GHG) emission
reduction by 2050 (in comparison to 2005).18 This study
predicted that CVD hospitalisations would be most
reduced by setting emission targets on large buildings,
with an annual decrease of 20 (95% CI 0–30) hospital-
isations in NYC per annum.18 In comparison, a similar
modelling study assessing the role of negative emission
technology (land usage change, forestry and carbon
capture, and storage) compared with renewable energy
in reaching China’s carbon neutrality target for 2060-
has estimated a 43–59% PM 2.5 reduction by 2060.19

The study estimates a reduction of CVD hospital ad-
missions from 137.10 million with no change to policy,
to 84.92 million incidences when using negative emis-
sion technology and 77.88 million incidences when us-
ing renewable energy.19 Hence, renewable energy has a
stronger association with cardiovascular co-benefits. The
beneficial effect of renewable energy in the form of
hydropower and wind projects has been linked to a
reduction of 3.5 hospital admissions (related to cardio-
pulmonary or respiratory disease) per project in a
2012 modelling study based in China.20

Transport
Studies which investigated changes in transport pri-
marily reported levels of PM 2.5 and cardiovascular
morbidity. One study estimated that the increase of
green transport (IGT) [active transport and public
transport accounting for more than 75% of all transport
used in central Beijing] reduced PM 2.5 emissions by
29% in 2050 compared to 2020, whereas more electric
vehicles (MEV) reduced PM 2.5 emission by 4%.21

Simultaneously, the study demonstrated a reduction of
ischaemic heart disease (IHD) mortality by 0.41% in the
IGT scenario, while the MEV scenario improved IHD
www.thelancet.com Vol 48 July, 2024
morbidity by 0.14%.21 Hence, public transport resulting
in incidental physical activity is more beneficial for both
climate and health in comparison to zero emission ve-
hicles. Another modelling study predicting the effect of
a new 51 km rail system in Kuala Lumpur found that the
shift of 400,000 daily train passengers from car or
motorbike users would reduce PM 2.5 emission by 2.2%
compared to the average emission for the year of the
study, while having the co-benefit of reducing cardio-
respiratory deaths by 0.55%.22 Furthermore, the study
showed that the assumed 15 min of increase in physical
activity for public transport commuters also reduced
cardiovascular morbidity by 5% (Fig. 4).22 The New York
based modelling study revealed a reduction of 10 (95%
CI: 0–30) CVD hospitalisations in NYC when more
active transport and public transport was used.18

Therefore, a beneficial association between increased
active transport and cardiovascular co-benefits has been
established. This appears to be mediated primarily by
increased physical activity, with a lesser contribution
from reduced emissions.

Plant based diets
The studies which focused on diet as a mitigation
strategy predominantly compared the reduction of meat
with conventional diets and calculated the GHG emis-
sions which are associated with the production of the
foods within these diets.

A modelling study, which focused on the period
2012–2030 using baseline data of the national Italian
population in 2005–2006, found that CVD mortality
could be reduced by 3.3% if the population followed a
diet based on guidelines of the Mediterranean pyramid
targets of 150 g/week beef as opposed to the baseline
average daily beef consumption of 406 g/week.23 Simi-
larly, when reducing processed meats from 245 g/week
to 50 g/week as recommended in a Mediterranean diet,
6.4% of CVD deaths would be avoided.23 Furthermore,
the shift of beef consumption to the recommended diet
was predicted to reduce 8000 GgCO2eq/year (gigagrams
of CO2 equivalent gases per year) while a complete di-
etary shift to a Mediterranean diet scenario with low
carbon food substitutions result in 625.6 kgCo2eq/per-
son/year (kilograms of carbon dioxide equivalent gases
per person per year).23 Another study examining
different diets used 8 global cohort studies to project
future predictions on CVD mortality and GHG emis-
sions through lifecycle analysis of the components of
each diet.24 The study revealed a decrease of relative risk
of CVD mortality ranging between 20 and 26% when
comparing the conventional omnivorous diet to the
alternative diets (Mediterranean, Pescetarian and Vege-
tarian).24 The Mediterranean diet had the greatest
benefit to CVD health with 26% relative risk reduction.24

Furthermore, the study forecasts a 32% increase in
GHG emissions due to food production using the con-
ventional model in 2050 in contrast to GHG reductions
5
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Fig. 4: Reduction of cardiovascular morbidity or mortality rates based on percentage.
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of 30%, 45% and 55% based on the Mediterranean,
Pescetarian and Vegetarian diets, respectively.24 Hence,
both these studies confirm the planetary co-benefit of
the Mediterranean diet, which is a recognised car-
dioprotective diet.25

Multiple studies attempt to compare different sus-
tainability focused diets and their impacts on CVD. In a
cohort study of 443,991 participants from the European
Perspective Investigation into Cancer and Nutrition
(EPIC) study, a hazard ratio (HR) of 0.99 (95% CI:
0.93–1.07) was attributed to sustainable diets that met
13/14 of the EAT-Lancet recommendations (emitted
5 kg CO2) and diets furthest from the planetary health
diet (emitted 8.4 kg CO2) resulted in a HR of 1.19
(1.10–1.28),26 in comparison to a diet which met all the
14 categories of EAT-Lancet recommendations (emitting
3.6 kg CO2). Another modelling study focused on the
comparison of different scenarios such as reducing
animal product consumption, nutritionally balanced
diets and diets based on energy balance.27 The study,
which estimates mortality in 2030, predicts that 24–29%
(average of 26.5%) of coronary heart disease related
deaths would be reduced through a vegetarian diet.27

The climate change mitigation strategy of plant-based-
diets is therefore positively associated with CVD
reduction.

Urban planning
Green spaces were the predominant urban planning
mitigation strategy investigated. Two cohort studies, by
Tamosiunas et al. and Crouse et al., compared the
proximity of the population’s residences to areas of
greenness with their likelihood of CVD morbidity or
mortality. Crouse et al. found that compared with the
general population in urban Canada living greater than
500 m away from a green space, participants living
within 500 m of green spaces had a 11% lower chance of
mortality due to CVD with a HR of 0.890 (95% CI:
0.871–0.910).28 Similarly, Tamosiunas et al. found that
45–72-year-olds living in a Lithuanian city (Kaunus),
followed for a 10-year period, were more likely to
develop CVD morbidity based on distance from green-
spaces.29 The study revealed that incidence of non-fatal
CVD was greater in people living greater than 347.8 m
away from a green space in comparison to the control of
people living within 347.8 m from greenness with a HR
of 1.66 (95% CI: 1.01–2.73).29 Furthermore, the study
illustrated that total CVD (both mortality and morbidity)
was increased when a participant lived greater than
629 m from a green space in comparison to participants
living within 347.8 m from a green space with a HR of
1.36 (95% CI: 1.03–1.80).29 Hence, both these studies
conclude that proximity to green spaces can improve
CVD. While these studies did recognise the benefits of
green spaces in mitigating air pollution and urban heat,
they did not specifically measure the climate benefit of
green spaces. Crouse et al. did adjust for the effects of
PM 2.5, ozone and nitrogen dioxide in the current
environment and found that there was an 8.9% decrease
in the HR of participants living within 250 m of a green
space to CVD mortality when removing these factors.28

A third study investigated the relationship between
the green space type and housing type on CVD. Feng
et al. conducted a longitudinal cohort study following
www.thelancet.com Vol 48 July, 2024
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urban New South Wales residents for a 10-year period
using data from the 45 and Up Study.30 This study found
that a 10% increase in all green spaces within 1 mile
(1.6 km) of a participant residing in houses reduced the
risk of CVD mortality by 3%.30 They found that tree top
coverage was the specific greenage type that improved
health the most with a reduction of all-cause mortality
(HR 0.97, 95% CI 0.95–0.99), CVD mortality (HR 0.96,
95% CI 0.93–0.98) and a reduced risk of fatal and non-
fatal acute myocardial infarctions by 7%, with a HR of
0.93 (95% CI 0.89–0.96).30 In comparison, the associa-
tions of increased green space to CVD outcomes were
not statistically significant in participants living in
apartments.30 This was hypothesised to be due to factors
such as population density per area of greenspace, lack
of quality of the spaces available and the potential that
communal green spaces do not provide the cardiovas-
cular benefits associated with activities such as
gardening.30

Another modelling study examined the effects of
improving urbanisation levels on temperature related
CVD death.31 Xing et al. projected scenarios with
differing socioeconomic pathways for 2020–2099 using
data collected in Beijing in 2006–2011.31 They compared
different representative concentration pathways (RCP)
which would result from lowering urbanisation levels
within Beijing and the effect they have on CVD related
mortality.31 In comparison to the fixed socioeconomic
pathway, improvement of urbanisation levels would
decrease the cardiovascular mortality rate, defined as the
ratio of excess CVD mortality divided by the median
population, by 1.0–4.5% in 2020–2039, 2.5–6.1% in
2050–2069, and 3.7–12.5% in 2080–2099.31 The study
also showed that RCP with higher concentrations of
GHG were estimated to increase temperature, with RCP
of 2.6, 4.5, 7.0, and 8.5 increasing temperatures at the
rate of 0.13, 0.28, 0.43, and 0.59 ◦C every 10 years.31

Hence, the effects of improved urban planning
through both reduction of urbanisation and increasing
incorporation of green spaces in our communities are
climate change mitigation measures which improve
cardiac health.
Discussion
To the best of our knowledge, this is the first systematic
review that has summarised the information known on
the cardiovascular co-benefits of mitigation strategies.
The 12 studies reported a positive association between
the strategy investigated and improvement of cardio-
vascular health, although the strength of the association
varied. The main knowledge base has been explored in
the areas of energy, transportation, dietary changes, and
urban planning.

We found that renewable energy has a stronger as-
sociation with cardiovascular co-benefits in comparison
to emission reduction targets. However, there was still a
www.thelancet.com Vol 48 July, 2024
strong positive effect of energy-based mitigation strate-
gies, regardless of the method, in comparison to no
action. The analysis of the transportation sector revealed
that multimodal transport, resulting in incidental
physical activity, is more beneficial for both climate and
health in comparison to zero emission vehicles.
Increased active transport has been established to have a
small but beneficial association with cardiovascular co-
benefits, which was mainly driven by increased phys-
ical activity, with reduced emissions adding a smaller
effect. Analysis of the food sector found that switching
to more plant-based and low emission diets had a pos-
itive effect on reduction of CVD. We found that sus-
tainability focused diets are cardioprotective, while
cardioprotective diets also reduce carbon emissions;
however, the size of the effect of each type of diet on
CVD was inconsistent between studies. Furthermore,
our systematic review revealed that proximity to green
spaces reduces CVD with the greatest benefit found in
increased tree canopy coverage. Furthermore, a reduc-
tion of urbanisation of our communities was predicted
to improve cardiac health.

Our systematic review did not include studies which
explored policies already implemented to mitigate
climate change. These studies did not have CVD as their
main outcome of interest, hence were removed due to
the strict exclusion criteria. An example study which
may encourage climate action is one that demonstrated
that adding GHG taxes on food items based on their
CO2 emissions could reduce a significant number of
deaths annually.32,33 Furthermore, increased active
transportation target policies in Copenhagen (35%
cycling) and Paris (50% walking) decreased all-cause
mortality and CO2 emissions.32,34

While we initially set out to explore the benefit of
tobacco smoking cessation on climate and cardiovascu-
lar health, we found a lack of studies which met our
criteria. The studies were mainly excluded due to lack of
primary studies investigating this relationship, or a lack
of contemporary research that fit within our time frame
of the last 10 years. However, we do acknowledge the
significance of cigarette smoking as a predisposition for
ischaemic heart disease.35 Environmental tobacco smoke
produces fine particulate matter (PM), that contributes
to air pollution and has been associated with increased
CVD mortality in those exposed to it.36 The environ-
mental impact of smoking involves not only consump-
tion but also has a significant impact during the process
of tobacco growing, production and distribution of cig-
arettes, and post consumption waste.37 Hence, smoking
cessation reduces individual risk of CVD, but also con-
tributes to the mitigation of climate change. This is an
area which would benefit from further research to fully
quantify the extent of this correlation.

Further gaps in the literature include the lack of data
from developing countries. While most of the studies
included were based in China or Europe, developing
7
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countries were poorly represented in the literature.
These developing countries contribute the least to
climate change, but will be the most affected by the
results of the changing climate such as high air pollu-
tion, natural disasters, and malnutrition.38 Hence, the
investigation of mitigation strategies in these areas,
which could have an ancillary benefit on cardiovascular
health, is essential to reduce the impact of climate
change in these areas.

Another challenge faced by the field of planetary
health is the lack of observational studies. Multiple
subtopics such as energy and transportation were
limited to modelling studies, due to the lag before
benefits are made apparent. Few cohort studies and
other observational studies have been published in this
area, perhaps due to the length of the follow-up period
required to obtain meaningful results. However, the
alternative modelling studies are also flawed due to their
lack of ability to anticipate unexpected events and rapid
shifts in trends. Due to the uncertain nature of the re-
sults of modelling studies, and their reliance on data
which may change in the future, it is important to note
the limitation of this systematic review in drawing
comparisons between multiple modelling studies. The
only comparable studies are the urban greenness-based
studies.28,29 It is indicated that proximity to green spaces
is the best measure in comparison to increasing
greenspaces (Fig. 5).

This study is the first to fill the gap in the literature
by linking the concepts of mitigation of climate change
with the cardiovascular co-benefits that are concurrently
present. This study will help inform policy makers and
Fig. 5: Reduction of cardiovascular morbidity or mortality r
encourage them to implement strategies that protect
from climate change, with the additional incentive of
improving one of the most common forms of disease in
our populations, cardiovascular disease. As this sys-
tematic review has summarised multiple studies, it
provides information in a synthesised manner which
will allow for effective decision-making. Strengths of
this study include the use of multiple independent re-
viewers who screened through the texts and the defined
inclusion and exclusion criteria used to remove chances
of selection bias.

However, this study does have numerous limita-
tions, firstly the restriction of the English language and
exclusion of children-based studies limits the pop-
ulations which were investigated. Studies which may
have explored more developing countries were excluded,
hence providing a view restricted to developed coun-
tries. Our initial search did result in 278 articles to be
screened, however, as we aimed to discuss articles
which examined a very specific topic, we were unable to
include many articles. For example, an article regarding
air pollution co-benefits of carbon pricing by Xie et al.,
would be excluded using our criteria due to cardiovas-
cular morbidity and mortality or hospital admissions
due to CVD not having been the main outcome of the
study.39 While these articles do discuss co-benefits of
climate mitigation strategies, they do not discuss CVD
particularly, which is the research gap that initiated this
study Furthermore, the restriction of study designs to
include primary articles, eliminated important docu-
ments such as reports, policy papers and books from the
WHO, the United Nations, and multiple national
ates based on percentage excluding modelling studies.
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policies. Furthermore, the literature search may not
have retrieved all the available studies due to the re-
striction of only using four available databases, and
publication bias could not be removed. Publication bias
may have reduced the publication of studies which
found no effect, causing an overstatement of the effect
of climate mitigation strategies in the published
literature.
Conclusion
This paper synthesised and summarised the available
evidence regarding the effects of multiple climate change
mitigation strategies in reducing CVD. The results sug-
gest that there are cardiovascular co-benefits in most of
the mitigation strategies we have identified, including
change to renewable energy, increased active transport,
plant-based diets, increasing greenspaces, and reducing
urbanisation. Hence, this systematic review raises
awareness within the scientific community and further to
the public, of mitigation strategies which can be imple-
mented at an individual and community level to city,
national and global level. This review may inform policy
makers in deciding the most resource-effective mitiga-
tion strategies in the battle against climate change.
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