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Abstract

Objectives As global environmental change drives inequitable health outcomes, novel health equity assessment method-
ologies are increasingly required. We review literatures on equity-focused HIA to clarify how equity is informing HIA
practice, and to surface innovations for assessing health equity in relation to a range of exposures across geographic and
temporal scales.

Methods A narrative review of the health equity and HIA literatures analysed English articles published between 2003 and
2017 across PubMed, PubMed Central, Biomed Central and Ovid Medline. Title and abstract reviews of 849 search results
yielded 89 articles receiving full text review.

Results Considerations of equity in HIA increased over the last 5 years, but equity continues to be conflated with health
disparities rather than their root causes (i.e. inequities). Lessons from six literatures to inform future HIA practice are
described: HIA for healthy cities, climate change vulnerability assessment, cumulative health risk assessment, intersec-
tionality-based policy analysis, corporate health impact assessment and global health impact assessment.

Conclusions Academic reporting on incorporating equity in HIA practice has been limited. Nonetheless, significant
methodological advancements are being made to examine the health equity implications of multiple environmental
exposures.

Keywords Health impact assessment - Health equity - Impact assessment methodology - Environmental determinants of
health

Introduction

Health impact assessment (HIA) has expanded over the
past 30 years and now comprises an array of research
methods, tools and processes capable of unpacking and
evaluating the human health impacts of policies, pro-
grammes and development projects. HIA is typically
comprised of six stages: screening, scoping, assessment or
appraisal, recommendations, reporting and monitoring/
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evaluation (WHO 2007; Center for Disease Control 2017).
However, assessment techniques such as HIA or environ-
mental impact assessment (EIA) are increasingly criticized
for narrowly °‘screening’ or ‘scoping’ assessment proce-
dures towards the impacts of a single project or policy
(Gillingham et al. 2016). This raises important questions
for HIA practice, as health is increasingly recognized to be
located at the confluence of complex webs of proximal and
distal determinants which increasingly include ecosystem-
based and planetary drivers of health and well-being
(Barton and Grant 2013; Parkes 2016). Thus, HIA practice
is increasingly challenged to appropriately address the
complex ecological drivers of health and illness in the
twenty-first century which increasingly include climate
change, ecosystem degradation, intensifying resource
development activities and rapid urbanization.

Further, health equity is increasingly identified as a core
value of HIA practice (Wise et al. 2009; Heller et al. 2014;
Povall et al. 2014), and many of the health impacts of
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global environmental change are likely to be experienced
by vulnerable populations, posing significant challenges to
the exacerbation of existing health inequities (Corvalan
et al. 2005). Yet, there is limited agreement as to which
methodology or suite of approaches for analysing the
relationship between environmental change and well-being
is more or less robust (Braubach et al. 2015). Instead, many
HIAs tend to incorporate a ‘social determinants of health’
framing to the impacts of a given project, despite
increasing recognition that the confluence of a singular
project with other stressors can influence health equity
across space and time (Parkes 2016).

In order to document novel conceptual developments for
engaging with the health equity impacts of ecological
drivers of health and wellness, we conducted a review of
the equity-focused HIA literature to: (1) examine the
degree to which equity has been incorporated into HIA
conceptual design; (2) explore practical recommendations
on the conduct of equity-focused HIA that have emerged in
contemporary literatures; and (3) identify nuanced tools
and related methods that provide guidance on assessing the
spatial and temporal dimensions of health equity from
multiple exposures. The remainder of the paper presents
our search protocol, results, and highlights six areas of HIA
innovation.

Methods

We conducted two parallel searches for peer-reviewed
articles published between 2003-2017 across four public
health literature databases: PubMed, PubMed Central,
Biomed Central and Ovid Medline (see Fig. 1) following
established literature review protocols (Grant and Booth
2009; Wiles et al. 2011). The first search utilized the terms
“‘equity’ and ‘health impact assessment’” and the second
“‘health equity’ and ‘impact assessment’” which identified
849 articles. After removing 145 duplicates, a title and
abstract review was conducted to select papers that: were
written in English, focused on high-income countries, and
highlighted methodological development of equity-focused
HIA. This included identifying articles offering innovative
approaches or frameworks for accounting for multiple
spatial and temporal scales that influence drivers of health
equity.

In this paper, temporal dimensions of scale refer to past,
present or possible future interactions between an exposure
or multiple exposures influencing the health and/or well-
being of past, present and future individuals or populations.
Temporality should explicitly take into account the rela-
tionships among exposures, hosts and environments at
various points in time which may conflate or exacerbate
health equity. Spatial dimensions of scale refer to the
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geographic boundaries by which an assessment protocol is
defined (e.g. neighbourhoods, entire cities, broader
geopolitical regions, or ecological boundaries such as
watersheds or airsheds). Spatial scale encourages us to
think about the distribution of multiple exposures or health
outcomes across a pre-defined space, and additional factors
within that space that may have pre-existing influence over
the determinants of health, thereby affecting baseline
measurements during the screening and analysis phase of
an HIA.

Inclusion and exclusion criteria for our sample were
assessed by two members of the research team, and all
inclusion/exclusion decisions were reviewed by a third
team member. If there was disagreement on the inclusion
or exclusion of a particular article, the full text was
reviewed and a discussion among team members led to a
final decision. We excluded 602 articles based on this
process (see Fig. 1). The full text of 102 articles was then
read by three members of the research team where an
additional 31 articles were deemed out of scope. A bibli-
ographic review of reference lists of each article surfaced
additional peer-reviewed resources that were included in
our sample (N = 18). An annotated bibliography was
generated for each identified article in the final sample
(N = 89) based on combined researcher notes on the arti-
cles that clarified the intent of the article, its conceptual
contribution to equity-focused HIA, and any relevant key
findings. The combined annotations informed coding,
analysis and narrative review. Coding was used to identify
the orientation of articles to health equity: differentiating
those articles that articulated health equity as rooted in
principles of fairness and justice, from those which simply
categorized population groups as more or less at risk, or
those experiencing a greater burden of particular health
outcomes (i.e. unequal patterns of health outcomes across
population groups). Coding also identified articles that
provided conceptual clarification on HIA-related practice,
and associated innovations in assessing health impacts
across broader spatial and temporal scales. A spreadsheet
was created in parallel to the annotation process to code
articles and generate counts according to the particular foci
of each article or subgroups of articles. A narrative review
process (Clandinin 2006; Green et al. 2006) was utilized to
distil key insights through analysis of articles providing
conceptual clarification on incorporating equity into HIA
practice, and to characterize the range of innovative
assessment approaches emerging within HIA-informed
techniques.

Limitations

Two principle limitations arise from our methodological
approach. First, we only reviewed English articles, thereby
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Fig. 1 Title and abstract search
protocol for peer-reviewed
articles addressing health equity
in health impact assessment:
results from a literature review
of English language articles
published between 2003 and
2017

Initial Search of PubMed, PubMed Central,
Biomed Central and Ovid Medline for search
terms:

A) “health equity” AND “impact assessment
B) “equity” AND “health impact assessment”

”

Articles Returned
(N=849)

145 articles de-duplicated |<

based on title and
abstract review

602 articles excluded

<

v

Articles for full text review
(N=102)

31 articles excluded

<

limiting possible contributions from a range of non-English
contributions. We acknowledge this limitation with the
hopes that readers will be able to identify additional
approaches to equity-focused HIA through correspondence
or future research. Second, we did not conduct a full
appraisal of the quality of the evidence of each of the 89
articles that comprised our sample. This decision relates to:
(1) the content of our sample which included an array of
scholarly outputs ranging from empirical research on the
implementation of HIAs to conceptual commentaries on
HIA practice; and (2) the appropriateness of our narrative
review method to distil key learnings from identified arti-
cles. This decision is consistent with the intent of this
review to surface lessons and opportunities for method-
ological innovation from a diverse array of HIA-related
literatures, rather than determining which literatures have
more or less robust evidence.

Results

Our review found that a majority (N = 70) of identified
articles were published in 2011 or later (78.7% of our
sample), with 19 (21.3%) being published in 2010 or ear-
lier. Only 35 articles (39.3%) included a central emphasis
on health equity, whereas the remaining 54 articles (60.7%)
were oriented to measuring population health disparities
and inequalities, including the differential distribution of

18 articles included

)y from bibliographic

; review

Final Sample
(N=89)

health impacts according to the issue under analysis (see
Fig. 2).

Irrespective of the particular orientation to health equity,
several recurring principles were identified across the
entire sample that have relevance to deploying HIA with an
equity focus. These include that HIAs: have clear goals;
include early involvement from intersectoral decision-
makers and those most affected by the issue(s) under
analysis to gain trust and enhance uptake of results; make
the assessment cost-effective; deploy simple language so
the HIA can be understood by a variety of actors across
sectors; include a range of evidence; be guided by an
appropriate and transparent conceptual framework; be
adequately resourced; and utilize indicators that are easily
measured and available to policy makers (Fakhri et al.
2014; Winkler and Utzinger 2014). We also found evi-
dence that HIAs can promote health in all policies agendas
and can be used to mobilize community advocacy and
promote environmental health justice (Bhatia and Wern-
ham 2008; Prochaska et al. 2012; Hirono et al. 2016; Pies
et al. 2016). However, to realize this potential, decision-
makers must be included in the design and implementation
of the HIA, receptive to its findings and interested in
achieving health equity (Yuen and Payne-Sturges 2013;
Harris-Roxas et al. 2014).

Additionally, 26 of the articles (29.2%) report on the
results of an HIA that was implemented, and of those, only
15 held equity as a central focus, six of which were
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Fig. 2 Yearly distribution of 16
health impact assessment
comparing articles with an
equity framing to those with a
health disparities/inequalities
framing: results from a literature 12
review of English language
articles published between 2003
and 2017 (N = 89)

Number of Articles Retrieved
()] 0o

IN

N

published in 2011 or earlier, and nine of which were
published after 2014. These findings demonstrate that
equity is becoming increasingly mainstreamed as a guiding
concept in HIA theory and practice (Heller et al. 2014), and
suggest that as HIA becomes more popular in use, the
concept of health equity has proliferated alongside the
deployment of HIAs more generally. However, results
depicted in Fig. 2 also demonstrate that, within the equity-
focused HIA literature, the concepts of health inequalities/
disparities and health equity are both in active use and are
also likely to be conflated in ways that could limit intended
orientations to justice and fairness in HIA processes.

Areas of practical innovation in health impact
assessment: accounting for the broad temporal
and spatial distribution of multiple risks

to health equity

Our review surfaced 53 articles that provide methodolog-
ical guidance on measuring health equity to account for
multiple risks, hazards or impacts across a range of spatial
and temporal scales, thereby enabling researchers to move
beyond the singular project or exposure focus that limits
many HIAs. Table 1 presents these 53 articles, along with
the findings from coding and review of their principle
contributions which identified six key developments in
HIA practice: HIA for healthy cities and urban planning
issues (N =24); cumulative health risk assessment
(N = 13); corporate health impact assessment (N = 6);
climate change-focused HIA (N =5); intersectionality-
based assessment (N =4); and global health impact
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assessment (N = 1). Figure 3 provides a graphical depic-
tion of the emergence of these literatures over time, and
that most of these developments were published between
2011 and 2015. Findings from our narrative review elab-
orate on key characteristics of the six literature categories,
and their contributions to help inform future HIA practice.

HIA for healthy cities and urban planning

Our review indicates that HIA methods are increasingly
directed spatially towards entire urban areas to promote
healthy cities (Mathias and Harris-Roxas 2009; Kumaresan
et al. 2010; Ross et al. 2012; de Leeuw 2012, 2013; de
Blasio et al. 2012; Schaff et al. 2013; Ison 2013; Simos
et al. 2015; Tuomisto et al. 2015; Pennington et al. 2017).
Of the 89 articles that received full text review, 24 were
focused on an array of issues affecting urban areas
including traffic-related pollution and noise, crime, and
environmental justice issues in inner city neighbourhoods.
Each of these articles indicate that at the level of analysis
of a neighbourhood, community or city, HIA can be a
useful mechanism for driving local planning decisions that
may span decades, and that multiple urban environmental
health exposures can be accounted for in HIA.

Our review uncovered multiple HIA frameworks HIA
emphasizing equity in wurban spaces (e.g. HEAT,
DYNAMO-HIA, equity-focused HIA and health equity
impact assessment among others). The proliferation of
‘new’ frameworks seems to be primarily based on reiter-
ations or reformulations of the six-step approach to con-
ducting HIA. Lessons from these literatures include the
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Table 1 Overview of six literature categories providing innovations and opportunities for the spatial and temporal measurement of health equity
in health impact assessment practice: narrative literature review of English language articles published between 2003 and 2017 (N = 53)

Thematic area

Opportunities related to incorporating equity into health
impact assessment

Supporting citations

Health impact
assessment for urban
planning (N = 24)

Cumulative risk
assessment (N = 13)

Corporate health
impact Assessment
(N=0)

Health impact
assessment for
climate vulnerability
(N =5)

Intersectionality-based
policy assessment
(N=4

Global health impact
assessment (N = 1)

Health impact assessment can be effectively leveraged for
city-wide areas to influence planning decisions with
long time horizons. Health impact assessment can also
successfully account for multiple urban environmental
health exposures and their interaction with social
determinants of health

Models for assessing the additive and multiplicative
health risks of two or more exposures can be effectively
utilized to understand the distribution of health
outcomes and health equity across time and space

Considers the activities of a singular corporate entity’s
activities across the multiple locations in which that
entity holds offices or operates. Can be successfully
applied to a ‘cross border’ analysis of health issues
resulting from corporate practices that affect localities
in different ways based on contextual conditions

Health impact assessment has been successfully deployed
to understand climate risks to health equity at the level
of neighbourhoods, cities and airsheds, and can provide
programmatic guidance for public health agencies into
the future as climate impacts to health equity continue
to affect vulnerable populations

Life course analysis and critical qualitative and
quantitative analysis methods can be combined to
facilitate an understanding of the interaction between
various social determinants of health and their influence
on health equity across time

Health impact assessment can theoretically be applied to
any geographic area so long as the boundaries of the
assessment are justified. Global health impact
assessment focuses practitioners’ gaze towards global
scale impacts of national level policies

Braubach et al. (2015), Corburn (2017), de Blasio et al.
(2012), de Leeuw (2012, 2013), Dora and Racioppi
(2003), Farhang et al. (2008), Ison (2013), James et al.
(2014), Johnson Thornton et al. (2013), Kjellstrom et al.
(2007), Korfmacher et al. (2015), Kumaresan et al.
(2010), Mansfield and MacDonald Gibson 2015),
Martenies et al. (2015), Mathias and Harris-Roxas
(2009), Nadrian et al. (2014), Pennington et al. (2017),
Ross et al. (2012), Schaff et al. (2013), Serrano et al.
(2016), Simos et al. (2015), Tuomisto et al. (2015),
Wier et al. (2009)

Betts (2012), Buck and Sundaram (2012), Chiu et al.
(2013), Corburn et al. (2014), Cote et al. (2012),
Hickens et al. (2011), Juarez et al. (2014), Krewski et al.
(2014), Prochaska et al. (2012), Sartorius (2013),
Sexton and Linder (2010, 2011), Wild (2012)

Anaf et al. (2017), Baum et al. (2016), Freudenberg and
Galea (2008), Friel et al. (2013), Monteiro and Cannon
(2012), Stuckler et al. (2012)

Brown and Spickett (2014), Brown et al. (2014),
Hambling, Weinstein and Slaney (2011), Houghton and
English (2014), Spickett et al. (2011)

Bishwakarma et al. (2008), Hankivsky et al. (2014),
Hankivsky and Cormier (2011), Sen et al. (2009)

Mwatsama et al. (2014)

importance of: incorporating data and information that can
reflect changing population characteristics over time which
are reflective of equity goals outlined in an assessment
(Mansfield and MacDonald Gibson 2015); co-producing
research through collaborative processes that build trust
and buy-in from decision-makers, and which address
myriad determinants of health and the influence of envi-
ronmental conditions (Kjellstrom et al. 2007; Farhang et al.
2008; Weiss et al. 2016); leveraging other strategic initia-
tives that attempt to redress structural inequities and guide
suitable interventions such as the sustainable development
goals (Corburn 2017); and utilizing health arguments to
strengthen environmental decisions and harmonize inter-
jurisdictional project development (e.g. transportation

strategies) (Dora and Racioppi 2003; James et al. 2014;
Nadrian et al. 2014; Korfmacher et al. 2015).

Cumulative health risk assessment

Thirteen articles focused on cumulative health risk
assessment (CHRA) as a mechanism to enhance HIA.
Designed to assess the overall risk burden of multiple
environmental exposures, CHRA typically combines data
on biomarkers, toxicity pathways (e.g. hazard identification
and dose-response) and a variety of social determinants of
health to attempt to determine how additive pressures of
multiple projects exacerbate health inequities over time
(Prochaska et al. 2012; Krewski et al. 2014). These papers
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Fig. 3 Yearly distribution of health impact assessment articles
according to six identified literature categories offering innovative
approaches that account for multiple exposures across time and space:

tend to focus on toxic exposures and share new risk anal-
ysis methods that explicate how vulnerable populations
may face unjust exposures to poor air quality or hazardous
waste which can exacerbate health inequalities.

A burgeoning area of investigation in CHRA is the
Public Health Exposome—an emerging “big data”
approach to biomonitoring with thousands of variables and
data on various environmental exposures that can occur
throughout an individual’s life time, organized across dif-
ferent health disparities (e.g. cancer, cardio-metabolic
disease, HIV/STIs, injury, maternal and child death, and
mental health and substance abuse (Juarez et al. 2014)).
Measures relate to morbidity, mortality, health behaviours
and screening rates, and enable multi-modal analytic
approach, combinatorial analysis and spatial-temporal
analysis of environmental exposures over time (Juarez
et al. 2014). Advocates of the Public Health Exposome
believe that the continued use of exposome information can
improve study design (Chiu et al. 2013), strengthen
cumulative risk models (Cote et al. 2012; Sexton and
Linder 2010, 2011) and advance exposure characterization
in HIA practice by providing historical exposure data for
entire populations for which data may be available (Buck
and Sundaram 2012; Wild 2012).

Corporate health assessment

Corporate health impact assessment (CHIA) is a frame-
work and equity-focused HIA methodology to assess the
political, economic and regulatory contexts at the global,
national and subnational levels, attending specifically to
existing HIA, environmental impact assessment (EIA) and
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results of a narrative literature review of English language articles
published between 2003 and 2017 (N = 53)

corporate social responsibility regulatory mandates. CHIA
analyses the structures, practices and products of a corpo-
rate entity including business practices, political activities,
and marketing impacts, and how those processes influence
health equity across global and national contexts. Specific
impacts for analysis may include those to workforce and
work conditions, social impacts, impacts to the natural
environment and health-related behaviours and economic
changes (Baum et al. 2016). Central to CHIA is the notion
that appropriate risk mitigation activities from corporate
activities may influence human health through global trade,
capital investment, and influence over national, regional or
local economies (Freudenberg and Galea 2008; Monteiro
and Cannon 2012; Stuckler et al. 2012). CHIA tends to
follow similar steps as conventional HIA. CHIA enables
the tracking of impacts across geographic spaces where a
single corporate entity may be operating, whereby
transnational corporations are viewed as an institution as
opposed to a single industry, corporation or project. CHIA
has been successful at articulating the potential cumulative
health impacts of policies, plans, projects and services
related to corporate activities (Anaf et al. 2017).

HIA for assessing climate change impacts on health
vulnerabilities

Five articles focused specifically on assessing health vul-
nerability from climate change. While typically applied at
the level of an urban area (i.e. a city), this literature sig-
nifies that HIA tools are being directed towards more
complex environmental health phenomena. Through the
scoping and identification of health risks, ranking risks
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according to local health priorities, and identifying suit-
able adaptation measures, researchers become better situ-
ated to make recommendations that build adaptive capacity
for extreme climate events in the future, while also docu-
menting baseline health impacts (e.g. vectorborne disease,
heat health, and respiratory disease from air quality)
already being affected by climate change (Brown et al.
2014; Spickett et al. 2011).

Findings indicate that if utilized as part of a formal
planning process, developing environmental health indi-
cators related to climate change can ensure that future
interventions do not exacerbate identified inequalities
(Houghton and English 2014). It can also elucidate ways in
which compounding climate change activities (e.g. from
storm surges and extreme heat) can be mapped and mod-
elled utilizing geospatial tools and monitored over time and
overlaid with data on a variety of determinants of health
(Brown and Spickett 2014). Similarly, HIA methods in this
field have become adapted to identify relationships
between local health and globally relevant driving forces of
ecological pressures.

HIA frameworks for climate change vulnerability
require consideration for both direct and indirect effects of
climate events including: environmental/ecological, socio-
economic, psychosocial, lifestyle, technological, and ser-
vice impacts related to community context (Brown et al.
2014). This necessitates the careful selection of stake-
holders from key areas to participate in the development
and implementation of the assessment—which should be
rooted in clear statements of collaboration and communi-
cation, including: health, emergency services, environ-
ment, indigenous affairs, planning, housing, water,
community development, energy, transport and agriculture.
Evidence exists to support that HIA methods, when applied
to climate change, have seen some success in enabling
researchers to expand the purview of an HIA beyond a
single geographic unit of analysis, incorporate diverse
stakeholders into the assessment process, and to explore the
development of environmental health indicators that are
consistent and comparable across time and space (Ham-
bling et al. 2011).

Intersectionality-based policy analysis framework (IBPA)

The IBPA framework was developed through a participa-
tory process inclusive of multiple sectors that “is intended
to capture and respond to the multi-level interacting social
locations, forces, factors and power structures that shape
and influence human life and health” (Hankivsky et al.
2014, p. 1). IBPA provides an innovative framework for
critical analysis of health equity by elucidating the multiple
contexts (e.g. histories, politics, everyday lived experiences
and intersecting social identities) affected by policy and

programme decisions and seeks to provide transformative
recommendations that are focused on redressing health
inequities (Sen et al. 2009; Bishwakarma et al. 2008).

The IBPA is guided by eight overarching principles:
intersecting categories, multi-level analysis, power,
reflexivity, time and space, diverse knowledges, social
justice and equity. It deploys twelve specific questions
oriented towards descriptive and transformative under-
standings of a particular policy issue. Descriptive questions
seek to build inclusive representations of the “problem”
under consideration, how that problem has been framed in
the past, who is affected by the problem, and to charac-
terize existing policy responses. Transformative questions
are geared towards detailing what inequities exist in rela-
tion to the problem, where and how interventions can be
leveraged to reduce inequities through short, medium and
long-term solutions, how implementation can be assured,
how best to monitor the reduction in inequities, and how
the process of engaging in IBPA might transform decision-
maker relationship to power and equity in the work of
policy development, implementation and analysis. Thus,
IBPA has the potential to explore the confluence of
determinants or exposures over the life course in ways that
may be transformative for decision-makers who were
previously unaware of compounded or cumulative vulner-
ability in their region.

Global health impact assessment

HIAs rarely extend to understanding impacts of national
policy decisions on international contexts (Mwatsama et al.
2014). Global health impact assessment (GHIA) was
designed “to assess the impact on health and social
determinants of health of a particular country’s policies on
populations in low and middle-income countries” (Mwat-
sama et al. 2014, p. 2). GHIA significantly broadens the
focus of HIA to include multiple national and regional
policy contexts. Following similar steps as those in HIA,
the screening phase is expanded to consider what, if any
impacts from national-level policy may lead to changes
across a variety of possibly global, regional, national and
subnational levels, with the purpose of promoting
equitable and sustainable development for all. Similar to
guidance on HIA more generally, a key to success is to
involve a variety of state and non-state actors, with civil
society actors being identified as a key stakeholder in
representing global voices and to drive external demand for
GHIA.
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Discussion

Many drivers of environmental health affect broad spatial
areas with impacts unfolding over time periods of decades
or even centuries compared to the relatively short tenure of
some policies or projects. This informs a sense of urgency
around the need for health actors to engage in longer-term
planning horizons as the impacts of global environmental
change continue to unfold and present both predictable and
unpredictable challenges for health equity agendas through
the remainder of the twenty-first century (Campbell-Len-
drum and Corvalan 2007).

The results above demonstrate how HIA-related
assessment techniques increasingly address equity issues.
By equity, we refer to health outcomes that ought to be fair
or just, as compared to health disparities or inequalities
which refer to the differential distribution of health out-
comes across population groups (Braveman 2006; Kawachi
et al. 2002). We found that incorporating equity consider-
ations into HIA practice is well-established in principle and
reflected through the growing proliferation of equity-fo-
cused articles over time. However, more than 60% of the
articles in our sample were primarily concerned with the
analysis of differential health outcomes according to pop-
ulation status (e.g. race/ethnicity, gender, class, etc.). We
believe this results from conventional guidance on the
‘scoping’ phase of HIA where a stated goal is to concep-
tualize populations or specific groups of people that are
more or less affected by the ‘problem’ under analysis
(WHO 2007). The specific focus on identifying vulnerable
groups or those more likely to be impacted by a programme
or policy is therefore likely to engender a distributional
understanding of equity in terms of unequal health out-
comes, a priori of whether these outcomes are fair or just.

Thus, there were many examples of HIA that claim to
attend to equity, but which conflate an analysis of the social
determinants of health with equity by disaggregating pop-
ulations into more or less vulnerable groups. The fact that
more than half of the articles we reviewed merely con-
ceptualize differential health impacts in keeping with a
health inequalities/disparities orientation poses a caution
for equity-focused HIA, and fuels the need for HIA
approaches that, instead, expose the root causes of
inequalities (i.e. inequities) and foster methodological
strategies to address the relationships between inequality
and inequity (Braveman and Gruskin 2003; Marmot 2007).

Further, we found that much of the literature reviewed
privileged quantitative rather than qualitative information
in assessment processes (with the exception of intersec-
tionality-based assessment methods) and are still more
often conducted by academic or civil society groups out-
side of formal decision-making processes—although some
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assessments may be done with the direct or indirect
involvement of decision-makers. Nonetheless, the six lit-
eratures identified above demonstrate methodological
developments towards understanding global environmental
driving forces, their interface with a variety of locally,
regionally and internationally contextualized determinants
of health, and their implications for health outcomes.

While there is clearly an urban bias in many of the HIA-
related assessments surfaced in our review, several tools
(including GHIA and CHIA) encourage researchers to
consider the multiple jurisdictions and myriad policy con-
texts at play when considering transboundary health chal-
lenges. We also draw inspiration from new models and
frameworks for assessing cumulative risks of multiple
exposures. However, the CHRA literature we surfaced is
largely targeted towards toxic exposures for building
additive models of exposure in an attempt to determine the
attribution of one stressor relative to another. Future areas
of research should attempt to model additive relationships,
but also multiplicative or inhibitory effects that are
reflective of the complex relationships and feedback loops
present among ecological drivers of change and human
health (Parkes 2016).

Increased attention towards the integration of diverse
pathways to health and wellness (i.e. the ecological/envi-
ronmental, political, social, economic and cultural deter-
minants) is also required to better account for
attributable impacts of a given project in relation to the
accumulation of health impacts over time which are
reflective of changing baseline conditions in a given study
area. As methods of understanding attribution of specific
stressors to health improve, it will be important to recog-
nize that equity issues can become backgrounded—even
when considering community socio-economic and health
priorities—in assessment processes due to common pitfalls
such as lack of data or interest in ensuring equity is a value
that is championed and maintained throughout an
assessment.

Moving the assessment methods identified here (e.g.
HIA, EIA) towards integrated assessment of environmen-
tal, community and health issues offers significant potential
to understand multiple drivers, pressures and impacts to
ecosystems, communities and human health (Briggs 2008).
Integrated assessment approaches may yield added benefits
of bringing together diverse teams of problem solvers and
decision-makers, developing common agendas and goals
across sectors, and clarifying the interrelationships and
sometimes conflicting goals of multiple parallel assessment
processes and their recommended risk mitigation strate-
gies. Given the central importance of involving diverse
stakeholders in any assessment process, developing new
suites of integrated assessment approaches has a high



Towards environmental health equity in health impact assessment: innovations and opportunities 23

degree of likelihood to bolster intersectoral working
arrangements and long-term partnerships.

Considerable challenges remain in terms of imple-
menting more nuanced approaches to assessing the health
equity dimensions of environmental change. Many of the
assessment processes above (including HIA) are not
mandatory nor institutionalized in many countries around
the world and thus may suffer from a lack of staff, time,
resources and competing priorities (Shankardass et al.
2015; Haigh et al. 2015). Indeed, HIA methods tend to be
part of regulatory processes such as EIA in many parts of
the world, and even then, few countries may require any
form of HIA. Moreover, few regulatory regimes require an
equity focus, let alone advocate for specific methods that
provide guidance on wicked ecological challenges where
associated drivers, effects and impacts require nuanced
understanding across spatial scales and over time horizons
that typically outlast any single policy cycle. The challenge
of proper participation and intersectoral collaboration on
wicked ecological challenges, when balanced for the need
for timely and efficient assessment methods raises a sig-
nificant degree of analytic complexity and the requirement
of significant human resource capacity and expertise to
conduct integrated assessment appropriately (Mahboubi
et al. 2015). As relatively new methodologies, approaches
such as CHRA, CHIA, GHIA or even climate change
vulnerability assessments may not have the kind of cachet
with decision-makers that allow their full potential to be
recognized.

However, increasing calls for health in all policies and
environment in all policies (Browne and Rutherfurd 2017)
signal the need to merge common agendas in the protection
and promotion of both ecological and public health (Parkes
2012). Given the cross-cutting features of how ecological,
ecosystem, environmental changes increasingly require
consideration as drivers of equity issues, the literatures
reviewed here signal promising opportunities for more
nuanced approaches to understanding the equity dimen-
sions of multiple environmental exposures and their
impacts across time and space.

Conclusion

This review has broad implications for the development of
innovative techniques and opportunities for evaluating a
variety of health equity issues related to emerging envi-
ronmental challenges in the 21°° CE. As ecological drivers
of health and well-being are increasingly recognized to be
driving health equity issues, new integrative suites of tools
and processes are required to understand and respond to the
confluence of numerous determinants of health, and on a
fundamentally different temporal and spatial scale than

most HIAs are typically concerned. We believe that areas
of scientific advancement addressing multiple exposures
offer exciting possibilities to grow the potential of HIA
(and equity-focused HIA) given the necessity of incorpo-
rating broader spatial and temporal scales of assessment.
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