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ABSTRACT

Climate change has various adverse impacts on public health, ranging from heat-related illness to an
increased risk of undernutrition in low-income countries. Health impact assessment (HIA) has been advo-
cated as a valuable tool to systematically identify and quantify the effects of climate change on public health
and to inform and evaluate the impact of disease-specific adaptation measures as well as health co-benefits
of mitigation measures.
We conducted a scoping review to map out peer-reviewed literature on HIA in the context of climate change.
Web of Science, Scopus and PubMed were searched without language or time restriction. Publications were
included in the full text screening that presented or discussed the application of HIA for investigating health
impacts of climate change, or associated adaptation and mitigation measures.
In total, 76 peer-reviewed publications from 26 countries were included and characterized. There was a pau-
city of studies on HIA in the context of climate change from low- and middle-income countries. The most
investigated climate change effects were related to temperature and air-pollution. Consequently, associated
health impacts, such as respiratory or cardiovascular morbidity and mortality, were examined most fre-
quently. Research-driven HIAs with a quantitative methodological approach were the predominant choice to
assess health impacts of climate change. Only one in five publications applied a classical step-by-step HIA
approach.
While quantitative assessment of health impacts associated with climate change seems to be a well estab-
lished field of research, the few publications applying a step-by-step HIA approach to systematically antici-
pate potential health impacts of climate change in a given context point at a missed opportunity for
strengthening intersectoral collaboration to maximize health (co-) benefits of climate mitigation and adapta-
tion measures. To promote the use of step-by-step HIA in regions that are most affected by climate change,
HIA teaching and training efforts are urgently needed.

© 2021 The Author(s). Published by Elsevier Masson SAS. This is an open access article under the CC BY-NC-

ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

1. Introduction

[1,5,6]. Hence, the burden of morbidity and mortality due to cli-
mate change will be unevenly distributed, with a disproportion-

Global climate change can affect human health through a myr-
iad of direct and indirect pathways, thereby rendering the identi-
fication and assessment of health effects due to climate change
exceedingly challenging and complex [1,2]. The vast majority of
anticipated health impacts of climate change are negative and
predicted to outweigh by far potential positive health effects (e.g.
lower health risks from extreme cold) worldwide [3,4]. Since cli-
mate change will exacerbate existing health problems, popula-
tions’ vulnerability to climate change and associated health
impacts will largely depend on the baseline health status of pop-
ulations as well as socio-economic, ecological and political factors
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ate burden falling on disadvantaged population groups, such as
people with pre-existing illnesses and communities living in pov-
erty as well as People of color [5-8].

In response to the many health challenges posed by global climate
change, national, regional and local adaptation and mitigation meas-
ures are needed that address potential health impacts [9,10]. Further-
more, most climate change mitigation measures aiming to curb
greenhouse gas emissions have considerable health co-benefits
[11,12]. Since climate change affects every sector of society, and the
management of health impacts requires actors across government
levels, it is crucial to include a wide range of different stakeholders in
decision-making processes around climate change-related mitigation
and adaptation measures. Hence, there is a need to actively promote
intersectoral, multi-stakeholder approaches in climate change assess-
ment, adaptation and mitigation processes [10,13].
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In 1999, recognizing that human populations would be exposed to
some degree of climate change, irrespective of any mitigation action
that might be taken, the European Ministerial Conference on Envi-
ronment and Health recommended countries promote the health
impact assessment (HIA) approach in order to identify the vulnerabil-
ity of populations and communities and to continuously review avail-
able mitigation and adaptation options [14]. This is in line with the
Health in All Policies (HiAP) approach promoted by the World Health
Organization (WHO), which aims to consider public health across
policy sectors [15,16]. HIA is “a process which systematically judges
the potential, and sometimes unintended, effects of a project, pro-
gram, plan, policy, or strategy on the health of a population and the
distribution of those effects within the population” [17]. For this pur-
pose, HIA follows a step-by-step approach, namely (i) screening, (ii)
scoping, (iii) assessment of impacts and reporting, (iv) decision-mak-
ing and recommendations, and (v) evaluation, monitoring and fol-
low-up [18,19]. HIA can be conducted as a stand-alone approach as
well as integrated into other forms of impact assessments (IAs), such
as environmental impact assessments (EIAs) [20]. In addition to the
classical step-by-step HIA, the term HIA is used in research when
examining, for instance, health impacts of policies or technological
developments. However, such research-driven HIAs tend not to be
linked to decision-making processes and rarely involve stakeholder
participation [21,22]. While both the step-wise and research-driven
HIAs have been applied to assess health impacts of climate change or
climate change adaptation and mitigation strategies [23-26], step-
by-step HIA has been proposed as a key methodological approach
due to its inclusive and multidisciplinary nature, its holistic approach
to health, and its systematic consideration of a broad range of health
determinants [10,19,27-29].

The most recent review of the application of HIA in the context of
climate change dates back to 2003, when Kovats and colleagues
reviewed methodologies used for national and regional assessments
of climate change-related health impacts [27]. In the present study,
we sought to systematically map peer-reviewed publications that
present on HIA in the context of climate change. The research was
guided by the overarching question of whether and to what extent
step-by-step HIA has been applied to systematically judge potential
climate change-related health impacts and to generate evidence for
appropriate adaptation and mitigation measures.

2. Methodology
2.1. Search terms and strategy

Our systematic literature search was guided by the “Preferred
Reporting Items for Systematic reviews and Meta-Analyses extension
for Scoping Reviews (PRISMA-ScR): Checklist and Explanation” [30].
Relevant peer-reviewed studies were identified in three electronic
databases, namely PubMed (Medline), Scopus and Web of Science
(WoS), using appropriate search terms. The search terminology was
developed by the first author (P.A.) in collaboration with M.S.W.
More specifically, for each database, the search strings were amended
to the specific features of the database, validated and adapted using a
random selection of six previously identified studies on the topic of
HIA and climate change, whereof three were case studies and three
were methodological papers. The final search strategy was conducted
in English and consisted of two search term blocks: (i) HIA and (ii) cli-
mate change-related terms. No language, time or spatial restrictions
were applied for the search administered on August 21, 2020. Hence,
identified articles with an English abstract, but the main text written
in another language, were included. Details of the search terminology
developed for each database are presented in Table A.1 (Appendix A).
A review protocol was designed in advance to address the research
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Table 1
Inclusion criteria for the title and abstract and full-text screening.

Stage of screening  Inclusion criteria

Title and abstract
screening

o Peer-reviewed publication
¢ Reference to
(i) climate change and/or climate change-related
adaptation/ mitigation plans, programs or policies
(ii) health impacts of climate change and/or of cli-
mate change-related adaptation/mitigation plans,
programs or policies
o Full-text retrievable with the access rights of the Uni-
versity of Basel
e Peer-reviewed publication
e Presents a research-driven or step-by-step health
impact assessment in the context of climate change

Full-text screening

questions, search strategy, data extraction, synthesis and analysis.
The protocol was not registered.

2.2. Peer-reviewed literature screening

Titles and abstracts of all records were independently screened for
eligibility by two authors (P.A. and M.S.W.) using EndNote version
X9.2 for data management (Thomson Reuters Corp., New York City,
NY, USA) and Microsoft Excel (Microsoft Office Student and Home
2016, Microsoft Corporation, Redmond, WA, USA). Discrepancies
were discussed amongst the two authors until consensus was
reached. Records were de-duplicated using automatic detection in
EndNote and hand curation. P.A. screened the remaining full texts
with support from M.S.W.

Publications were considered eligible if they: (i) were accessible
within the rights of the University of Basel; and (ii) presented a study
that focused on health impacts of climate change effects, climate
change adaptation or mitigation projects, plans or programs. Table 1
provides an overview of the applied inclusion criteria during the dif-
ferent screening stages of the scoping review. Case studies, reviews
and methodological articles were included irrespective of the dis-
cussed or employed HIA method. Integrated assessments such as vul-
nerability assessments or environmental health impact assessments
were only included if health impacts of climate change were the
main focus of the article. If the topic of health and climate change
was only covered partially (e.g. life cycle assessments or climate
change policy analyses), the publication was excluded. Since the
focus of this scoping review lies solely on peer-reviewed articles,
other types of references, such as grey literature, books, book chap-
ters, conference proceedings, editorials, commentaries and other
opinion pieces, were excluded.

2.3. Data analysis

Based on the full-text analysis, data extraction of the remaining
papers was conducted by P.A., with assistance and inputs from M.S.
W. The first author (P.A.) developed the data extraction form in a
Microsoft Excel spread sheet with the following variables: (i) the
articles characteristics (author, year of publication, first author’s insti-
tution’s country, study country, research method and study type); (ii)
characteristics of the domain “HIA” (HIA as an application or topic,
type of HIA, i.e. step-by-step or research-driven HIA, scale of HIA,
temporal focus and geographical level of the assessment); (iii) specif-
icities of the domain “climate change” (focus on climate change
effects, adaptation or mitigation measures, and which effects of cli-
mate change were examined); and (iv) investigated health effects
(health outcomes). We first examined general characteristics of all
included articles, i.e. the study country, publication year and geo-
graphical scope of the HIA. In a next step, P.A. and M.S.W. studied the
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peer-reviewed literature

105 raw hits from PubMed

393 raw hits from Scopus

82 raw hits from WoS

|

|

A4

580 raw hits

A

178 excluded as duplicates

271 excluded based on title and abstract screening

131 articles for full-text screening

55 excluded based on full text screening
* no focus on climate change: 29

* no focus on health impact assessment: 12
* no full text retrievable: 4

» editorial /book chapter/commentary: 6

* conference paper/workshop summary: 4

76 articles included in synthesis

Fig. 1. PRISMA flow chart showing the number of articles identified in PubMed, Scopus and Web of Science (WoS), screened and included in the scoping review.

publications identified and grouped them into two categories: (i)
research-driven HIA; and (ii) step-by-step HIA. The final thematic
synthesis of the publications was done based on the domains of inter-
est, namely HIA as an application or topic, methodological
approaches, types of climate change effects investigated and health
outcomes studied.

3. Results
3.1. Overview

A total of 580 records were identified based on PubMed (Medline),
Scopus and WoS (Fig. 1). After removal of 178 duplicates, 402 unique
studies remained. Subsequent to the title, abstract and full-text
screening process, 76 records were included for data extraction and
analysis. Of them, only one study was written in French while the
rest was in English. All included publications are listed in Table A.2
(Appendix A).

3.2. Study country and publication year

In Fig. 2, the geographic distribution of the 76 included records is
presented. Panel A shows the countries in which the studies were
conducted. A total of 12 (16%) publications looked at a global or no
defined geographical scope, while the remaining 64 (84%) articles
examined health impacts of climate change in one or more countries.
Of these country-specific studies focusing on one or several countries,
55 (86%) reported on health impacts of climate change in high- and
middle-income countries, and only nine (14%) in low-income coun-
tries. Health impacts associated with climate change in Oceania (4
countries) were reported by ten (13%) out of the total of 76 articles
and three (30%) of these ten publications specifically assessed health
impacts of climate change in Small Island Developing States (SIDS) (3
countries). Only four (5%) studies focused on Africa (3 countries, 1

sub-Saharan Africa-specific) and three (4%) studies on Asian countries
other than China (3 countries). None of the included publications
reported on HIA and climate change in Latin America.

In Panel B of Fig. 2, the number of published articles per location
of the first author’s affiliated institution are presented. In case the
first author was affiliated with multiple institutions, the country
reported in the correspondence address was chosen for analysis.
Most institutions (n = 32, 42%) were based in Europe, followed by
North America (n = 21, 28%) and Australia (n = 13, 17%). Only one
(1%) author’s leading affiliation was an institution from a low-income
country (Madagascar). The first authors’ affiliations comprise a wide
range of institutions, including academia and research centers
(n = 54, 71%), governmental authorities (n = 14, 18%), multilateral
organizations (n =5, 7%) and private companies n = 3, 4%).

The oldest identified article was published in 1997 (Fig. 3). The
median number of articles published per year was five and 57 (75%)
of the articles were published between 2014 and 2020, suggesting an
increasing trend in peer-reviewed publications about HIA of climate
change. The majority of the included studies (n = 58, 76%) focused on
one single country. The geographical scope of the HIA in most publi-
cations (n = 26, 33%) was national (country-level), regional (sub-
national level) (n = 23, 32%) or local (city-level; n = 25, 32%). In nine
studies (12%), health impacts of climate change were examined on a
global level, and eight records (11%) focused on HIA of climate change
on a supranational level (multinational area or entity). A total of 13
(17%) publications included HIAs on more than one geographical
level, which were counted individually in the analysis. Hence, fre-
quencies exceed the total of 76 studies.

3.3. Study and HIA characteristics

We examined the approach with which the included studies
(n = 76) covered the topic of, or assessed, health impacts of climate
change, adaptation or mitigation measures (Fig. 4). In 57 (75%) of the
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Fig. 2. Geographical distribution of included articles (n = 76) by study country (A), and by location of the publication’s first author’s institution (B).

included publications, HIA was applied to assess certain health impacts
of climate change (“HIA as an application” domain, Fig. 4). Of these, the
vast majority were research-driven HIAs (n = 46, 81%). HIA of climate
change was discussed (“HIA as a topic” domain, Fig. 4) in a quarter of
identified articles (n = 19, 25%), and five (26%) of these 19 studies cov-
ered the step-by-step HIA approach as a topic. A total of 60 publica-
tions (79%) focused on a research-driven HIA framework, while only
16 out of the 76 included studies (21%) focused on the step-by-step
HIA approach. Qualitative methodological approaches were used in 13
(81%) of these step-by-step HIAs, whereas 46 (77%) of research-driven
HIAs applied quantitative methodological approaches.

3.4. Climate change effects, adaptation and mitigation measures
Most articles reported on the health impacts of climate change

effects (n = 44, 58%), while health impacts of climate change mitiga-
tion and adaptation measures were addressed in 31 (41%) and 12

studies (16%), respectively (Fig. 5, Panel A). Only 20 publications
(26%) focused on more than one climate change effect or related
adaptation and mitigation measures. Of these 20 publications, 6
(30%) followed the step-by-step HIA approach. Most articles (n = 50,
66%) reported on the health effects of changing temperature patterns,
i.e. rising temperatures, extreme heat or cold (Fig. 5, Panel B). With 44
studies (58%), climate change-related air pollution (i.e. air pollution
under climate change, and co-benefits or trade-offs of air pollution
and climate change mitigation measures) was the second most inves-
tigated climate change effect. Similarly, adaptation and mitigation
measures were most investigated in the context of climate change-
related temperature effects and air pollution, and mainly focused on
policies in the energy (n = 16, 21%), transportation (n = 13, 17%), or
infrastructure and urban planning (n = 13, 17%) sector. A more
detailed overview of the studied adaptation and mitigation measures
is presented in Table B.1 (Appendix B). Most (n = 43, 93%) of the 46
research-driven articles that applied a quantitative methodology to
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Fig. 3. Included articles (n = 76) by year of publication and geographical scope of the HIA. Some publications included multiple geographical levels, which were counted separately.
*Supranational: supranational entity or area, such as the European Union or sub-Saharan Africa.

Step-by-step HIAs (n = 5)

Research-driven HIAs
(n=11)

Research-driven HIAs

Research-driven HIAs

(n=2) (n=1)

Qualitative (n =24)

Quantitative (n = 48)

Mixed-method (n = 4)

Research-driven HIAs

Research-driven HIAs

(n=44) (n=2)

Step-by-step HIAs (n = 8)

Step-by-step HIAs (n = 2)

Step-by-step HIAs (n= 1)

Fig. 4. Overview of the general study characterization of step-by-step and research-driven HIAs. Publications were grouped by study focus as either “HIA as a topic” (theoretical dis-
cussion of HIA in the context of climate change) or “HIA as an application” (assessment of health impacts of climate change, adaptation or mitigation actions). In addition, articles
were categorized based on their methodological approaches (qualitative, quantitative or mixed-method).

assess health impacts of climate change solely investigated tempera-
ture effects and/or climate change-related air pollution. Similarly, the
majority (n = 15, 93%) of the 16 HIA publications following the step-
by-step approach studied impacts of temperature changes, amongst
other climate change effects.

3.5. Health impacts studied

As depicted in Fig. 6, a total of 12 categories of health outcomes
were reported in the 76 included HIA studies. The majority of the
included publications (n = 48, 63%) investigated more than one health
outcome, ranging from two to six. Of the assessed health impacts,

respiratory and cardiovascular diseases associated with air pollution
or extreme temperatures were the most studied health outcomes,
with 29 (38%) and 26 (34%) publications, respectively (Fig. 6). In addi-
tion, unspecified air pollution- and temperature-related health out-
comes (i.e. hospitalization and premature death rates) were
investigated in 18% (n = 14) and 14% (n = 11) of included articles. Out
of the 16 step-by-step HIA publications, three did not specify any
health outcomes. All of the remaining 13 articles (81%) examined
more than one health outcome, and only two of these 13 studies
(13%) focused exclusively on air-pollution or temperature-related
health outcomes. The most frequently assessed health outcomes in
step-by-step HIAs were injuries and accidents (n = 6, 38%), followed
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Fig. 5. Number of included studies (n = 76) reporting on health impacts of climate change, or related adaptation or mitigation measures (A), and main categories of climate change
effects studied in research-driven and step-by-step HIA publications (B). If studies explored climate change effects as well as mitigation and/or adaptation measures, or focused on
more than one climate change effects, they were counted separately in each category. Hence, frequencies may exceed the total of 76 included studies. *Indirect effects: food produc-
tion, water quality and socio-economic effects; **Other: ocean acidity/salinity, dust and UV-radiation.

30

# Mitigation measures (research-driven)

# Adaptation measures (research-driven)
@ Climate change effects (research-driven)
= Mitigation measures (step-by-step)

B Adaptation measures (step-by-step)

m Climate change effects (step-by-step)

1 %%

Diabetes

Respiratory ~ Cardio- Heat-/ Malnutrition Infectious Cancer Poisoning

disease  vascular /food-  cold-related related accidents disease
disease /waterborne morbidity/  morbidity/
disease  mortality*  mortality*

Fig. 6. Investigated health outcomes of climate change effects, adaptation and mitigation measures studied in the 76 identified HIA articles. Numbers indicate the total of reporting
articles. As some studies examine multiple health outcomes, frequencies exceed the total number of included publications. *The categories heat- and cold-related as well as air pol-
lution-related morbidity/mortality consist of hospitalizations and premature deaths due to unspecified health conditions related to these exposures.

by mental health, vector-/food-/waterborne and respiratory disease
with five publications each (31%). In comparison, of the 60 research-
driven HIA articles, 23 (38%) investigated one single health outcome,
and 36 publications (60%) solely investigated health outcomes

associated with air pollution, heat or cold, including respiratory and
cardiovascular disease. Both research-driven and step-by-step HIAs
examined health outcomes of climate change effects, adaptation, and
mitigation measures.
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4. Discussion

In the present scoping review, 76 peer-reviewed publications
about HIA and climate change from 26 countries in Africa, Europe,
Asia, North America and Oceania were included and analysed. Few
HIAs examined health impacts in low-income countries. The vast
majority of articles covered research-driven HIAs and employed a
quantitative methodological approach to assess health impacts of cli-
mate change or of climate change adaptation and mitigation. The
most investigated climate change effects were related to air-pollution
and changes in temperature. Hence, respiratory and cardiovascular
disease as well as temperature- and air pollution-related morbidity
and mortality were by far the most frequently examined health
impacts. In comparison, other climate effects, such as altered rainfall
patterns or indirect hazards and their associated health impacts were
rarely mentioned.

4.1. Health outcomes

According to the report of the Intergovernmental Panel on Climate
Change (IPCC) from 2014, climate change will cause major changes in
ill-health through a broad variety of pathways, including increased
risk of morbidity and mortality due to heat waves and fires, undernu-
trition in poor regions, reduced labour productivity in vulnerable
populations, as well as greater risks of food- and waterborne diseases
[1]. However, the identified literature on HIA in the context of climate
change strongly focuses on temperature changes and air pollution
and associated respiratory and cardiovascular health outcomes. This
pattern was also seen in a recent review of 15,914 publications on
the broader literature on climate change and health [31]. The heavy
emphasis on these two health outcomes can be explained, at least
partially, by their respective contribution to the global burden of dis-
ease. Air pollution is the largest environmental risk factor for ill
health and mortality globally, causing roughly 7 million premature
deaths annually [1,32]. Rising temperatures and more frequent
extreme heat events are a major threat for human health, particularly
in urban settlements, as cities tend to experience higher tempera-
tures than surrounding rural areas [1,32,33]. Less developed regions
are projected to host 83 per cent of the world’s urban population by
2050 with an increasing share of the more vulnerable elderly popula-
tion, and will therefore face the challenges posed by both climate
change and rapid urbanization [34,35]. While the consideration of
these major climate hazards is promising, the negligence of the more
indirect impacts of climate change, as well as the predominant focus
of the scientific literature on HIA in the context of climate change in
high-income countries, is worrisome for health equity. Indeed, the
high dependence of the world’s poor on ecosystem goods and serv-
ices will further increase the health burden from climate change,
highlighting the need for more HIAs investigating health effects of cli-
mate change that are of particular relevance for low-income coun-
tries and vulnerable populations [6,9,36].

4.2. Methodology, subject and scope of HIAs

In the current scoping review, only one in five studies applied or
discussed the step-by-step HIA approach in the context of climate
change. Those publications generally considered a more diverse set
of climate change effects and health outcomes than the research-
driven HIAs identified. This indicates a missed opportunity to develop
and apply different methodological approaches to holistically investi-
gate multiple potential health outcomes of climate change. Given the
complexity of climate change, research-driven HIAs add valuable
knowledge about specific health outcomes by assessing exposure-
response relationships under a changing climate and provide rele-
vant results for decision-makers [37-39]. However, they tend not to
consider wider determinants of health, any potential co-benefits or
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unintended impacts of climate policies, the strengthening of stake-
holder involvement or the reduction of health inequities [16]. In con-
trast, some key components of step-by-step HIAs are stakeholder
participation in the assessment and decision-making process, and a
comprehensive definition of health [17]. As climate change affects
human health in a myriad of direct and indirect pathways and exac-
erbates existing inequalities and health problems, these guiding prin-
ciples are pivotal [10,17]. Hence, the step-by-step HIA approach has
been proposed as a fundamental methodological approach for evalu-
ating health impacts of climate change and associated adaptation and
mitigation measures [10,26,28]. Yet, step-by-step HIAs have typically
been applied to projects, plans or policies, and hence may require dif-
ferent methodological approaches with regard to climate change
[28,40]. Therefore, it is crucial that beyond promoting the application
of HIA in the context of climate change, experiences from these
assessments are shared with the wider scientific community.

In our scoping review, most articles that investigated climate
change adaptation or mitigation measures focused on policies in the
energy, transportation or infrastructure and urban planning sector,
and mainly in view of climate change-related air pollution and tem-
perature effects. However, climate policies in all sectors can have sig-
nificant impacts on population health and well-being [41-43]. By
means of step-by-step HIA, effects of adaptation and mitigation
measures on health could be investigated across public sectors, and
synergies between sustainability and health promotion strengthened
[43-45]. Furthermore, step-by-step HIAs can aid in assessing co-ben-
efits, trade-offs or cross-border effects of climate mitigation policies
[10,46]. For instance, the promotion of biofuels as an alternative
energy source directly impacts global biofuel crop and food produc-
tion and can therefore increase poverty and deforestation [47]. Thus,
in order to enhance intersectoral collaboration in climate policy-mak-
ing, the HIA community is encouraged to incorporate and specifically
address HIA of climate change in capacity building, research and
practice [10,17].

4.3. Global perspective on climate change and health impact research

Our scoping review revealed a dearth of health impact studies
conducted in low- and middle-income countries (LMICs) despite
their being the most afflicted by global climate change [1,2,48]. None
of the included articles were conducted in Latin America, and only
one author’s leading affiliation was an institution based in a low-
income country. There are several potential explanations why Latin
America and LMICs in general are underrepresented in our review.
First, the application of HIA in Latin America and sub-Saharan Africa
is reportedly not common practice, even for plans, projects or pro-
grams in areas beyond climate change [27,49-51]. Second, we did not
include grey literature and conducted the literature search in English.
Although we did not actively exclude publications written in other
languages than English, restricting the search terms to English likely
increased the chance that some publications were missed in the
reviewing process.

Nevertheless, the disparity between where most HIAs were car-
ried out, and the expected impacts of global climate change on health
and well-being is striking. However, in view of similar findings in cli-
mate change and health research [31], as well as the 10/90 gap in
health research funding [52] or the 6/94 gap in HIA [53], this geo-
graphical imbalance of HIA studies in our scoping review is of little
surprise. Hence, research on health impacts from global climate
change should be actively promoted and supported in LMICs in order
to anticipate and abate disastrous effects on health and well-being.
Furthermore, HIA capacity strengthening, particularly in the context
of climate change, should be intensified in LMICs for promoting its
application in the most affected regions.
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4.4. Limitations

Several limitations of our study have to be addressed. First, we did
not include grey literature. Given that many HIA studies are not pub-
lished in the peer-reviewed literature, it is likely that some efforts by
the impact assessment community have been missed. With national
governments being encouraged to conduct national HIAs of climate
change [15,54], we recognize that a more comprehensive review is
required that includes grey literature from governmental authorities
and non-academic institutions worldwide. Second, we identified rel-
evant articles using search terms in English. Therefore, the geographi-
cal distribution of identified studies may not fully represent current
practice. Nevertheless, there are a series of reviews that have identi-
fied similar geographical patterns in impact assessment practice,
even when applying a multi-lingual search strategy [53,55]. We fur-
thermore aimed to minimize the risk of missing relevant literature
by conducting our search in three widely known academic databases
and by employing a variety of broad search strings adapted to each
database. Lastly, since the objective of our scoping review was to
map out the state of the literature in the realm of climate change and
HIA, the quality of included publications was not systematically
appraised. In view of the diversity of papers mapped out in our scop-
ing review (e.g., research-driven HIA and step-by-step HIA), the iden-
tification and development of an appropriate quality appraisal tool
would have been challenging. Furthermore, we feel that a critical
appraisal of the quality of the papers would have added little value to
the scoping review conducted.

5. Conclusion

Although LMICs bear the biggest health burden from climate
change, the vast majority of published HIAs in the context of climate
change present studies or case studies conducted in high-income
countries. amongst the identified HIA publications, a narrow range of
investigated climate change effects and associated health impacts is
considered, which applies in particular to research-driven HIA. The
recommended step-by-step HIA approach was only applied in one-
fifth of the publications identified, suggesting a development oppor-
tunity for HIA research and practice. With its comprehensive
approach to health, participation as a guiding principle and the sys-
tematic consideration of health equity and equality, step-by-step HIA
offers an opportunity to promote health and well-being in climate
change affected communities, while paying particular attention to
vulnerable and marginalised groups. However, for step-by-step HIA
to become common practice in countries where health impacts of cli-
mate change will be most pronounced, HIA teaching and training
efforts need to be promoted with some urgency.
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