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Perspective

Values-Based Measures of Impacts to Indigenous Health

Robin Gregory,1,∗ Doug Easterling,2 Nicole Kaechele,3 and William Trousdale4

Values-based indicators of risks to Indigenous health have the potential to improve the ac-
curacy and quality of a wide range of decisions affecting Native lands and cultures. Current
health impact assessment approaches often omit important health priorities rooted in the his-
tory, social structures, and cultural context of Indigenous communities. Insights and methods
from the decision sciences can be used to develop more culturally appropriate and context-
relevant health indicators that can articulate and track changes to important dimensions of
Indigenous health. Identifying and addressing priority cultural, social, economic, and envi-
ronmental contributors to the health of Indigenous communities will help to generate better
project alternatives and foster more responsive choices.
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1. INTRODUCTION

Decisionmakers are belatedly realizing that
conventional health impact assessments fail to cap-
ture many of the key elements of health important
to Indigenous populations.5 Residents of Native
communities are concerned that inadequate health
assessments have permitted resource development
projects responsible for the loss of essential cer-
emonies and knowledge, community disruption,
unwanted changes in residents’ self-identity, and
the destruction of long-standing social relationships.
In response, researchers are actively exploring the
relevance of new approaches for evaluating the
impacts of proposed actions, such as pipeline and
mining projects or cleanups of contaminated soils
on Tribal lands, on the well-being of Indigenous
communities.(1)
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We are supportive of these concerns and re-
search initiatives. We also seek to ensure—as non-
native researchers experienced in working with
Tribal, First Nation, and Metis communities—that
health impact assessment methods are defensible
from two perspectives: the Indigenous governments
and communities they are intended to serve and the
federal governments who assert legal or regulatory
controls over the approval or denial of actions on Na-
tive lands. In our opinion, many well-intentioned cur-
rent efforts fail from both perspectives and, in some
cases, contribute to new problems and impediments
with respect to providing an appropriate basis for the
conduct of health impact assessments in Indigenous
communities.

This article provides a perspective on existing re-
search and practice. We recommend the adoption of
principles from the decision sciences to create a struc-
tured, values-focused approach to the identification
of Indigenous health indicators that will be applica-
ble to communities as well as individuals.

2. LIMITATIONS OF CURRENT INDIGENOUS
HEALTH IMPACT ASSESSMENTS

Assessments of health risks to Indigenous com-
munities generally suffer from an overly narrow
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conceptualization of “health”—one that emphasizes
physiological and disease-based measures.(2–4) Many
institutions dealing with public health endorse the
view that health should be thought of as a much
broader concept. Nearly 70 years ago, for example,
the World Health Organization defined health in its
Constitution as “a state of complete physical, mental,
and social well-being and not merely the absence of
disease or infirmity.”(5) Many other well-established
institutions have put forth various definitions of
health that include not only physical aspects but also
social, cultural, and spiritual dimensions.(6,7)

Health risk assessments (HRAs) typically are
conducted when communities seek to define a base-
line level of health or when specific health outcomes
(e.g., cancer and noncancer endpoints) are assessed
in relation to either past impacts or predicted fu-
ture effects.(8) Assessment contexts vary widely: from
the cleanup of contaminated soils or waters to im-
pacts resulting from a proposed bitumen pipeline or
a new development project. HRAs historically have
focused on the effects of increased exposures (e.g.,
to particulate emissions or a known carcinogen) on
the physiological health of representative individuals
within the impacted populations. For example, the
U.S. Environmental Protection Agency (USEPA)
states that “health outcome-oriented indicators—
those representing risk management-exposure-dose
effects—can provide the most direct evidence that
the Agency’s actions have had an effect in protecting
human health.”(9)

This approach has several important shortcom-
ings when it comes to assessing risks to the health
of Indigenous communities. Nearly a decade ago, the
USEPA Tribal Science Council, composed of tribal
representatives from each of the USEPA regions,
declared the inadequacies of human health assess-
ments to be their highest priority.(10) One highlighted
shortcoming was the inadequate definition of the risk
exposure portion of health assessments. This insight
was based in part on work by Harris and Harper,(11)

who sought to introduce methods into HRAs that
would account for differences in the physiological ex-
posure pathways common to many Indigenous peo-
ples who engage in traditional practices such as the
harvest and consumption of wild foods.(12)

Community health assessments (CHAs), under-
taken by public health specialists for several decades,
also have helped to provide a more broadly based
definition of health(8,13) and often include infor-
mation about the importance of social interactions
among individuals within the community. Yet CHAs

rarely provide health information in a form that
is appropriate for the identification of impacts, for
proposing mitigation to reduce the predicted impacts
of actions, or for estimating compensation as a result
of past damages. For these tasks, what is needed
is not a comprehensive listing of health qualities
and status but, instead, a concise summary of the
most significant predicted impacts on components
of health and a means for tracking changes in them
over time. In addition, CHAs often rely on the
same physical health measures used in mainstream
communities, thus failing to capture the full range
of health-related values relevant to members of
Indigenous communities.

As one example, a critical component of health
for many Indigenous populations is the intercon-
nectedness between community members and the
natural environment. Many Native communities
view people-nature interactions as the basis for
significant cross-generational contact and teaching;
food gathering, in particular, is often a family affair,
with several generations working together digging
clams (along the Pacific coast) or harvesting wild
rice (in the U.S. Midwest) or collecting pine nuts (in
the Southwest). Yet impacts to traditional practices
often are overlooked or minimized in assessments
of health risks; although there exists a rich litera-
ture dealing with the incorporation of Indigenous
community values into land use, adaptation, and
restoration decisions,(14) the protection of ecolog-
ical services is rarely tied directly to measures of
community health. As a result, projects that might
initially appear to have only minimal impacts to the
environment can impose significant losses to cultural
continuity and social fabric, particularly when an
initiative affects the availability of resources used in
ceremonies or adversely impacts sacred sites. In such
cases, even “minor” changes to quality can render
plants or animals unfit for ceremonies. This adversely
affects members of the community and results over
time in a loss of knowledge and associated skills.(15,16)

Several recent initiatives make use of a health
impact assessment (HIA) model that seeks to incor-
porate cultural, social, and distributional concerns as
part of an expanded and more responsive health as-
sessment framework.(17,18) Recent work in Australia,
for example, emphasizes the need to recognize cul-
tural diversity and to include a better understanding
of the associated impacts.(19) HIAs used to evaluate
the health implications of initiatives such as Super-
fund cleanup sites on Tribal lands typically include
some measures of sociodemographics (e.g., poverty,
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unemployment) and mental health, including health-
related risks to lower-income users of local resources
(e.g., subsistence fishers).(20)

Yet although there are exceptions (as noted in
the next section), HIAs typically retain an expert-
driven, physiological, and disease emphasis and fail
to capture many of the more nuanced cultural or
social indicators of Native health. From a methods
perspective, most HIAs also prescribe only general
frameworks that don’t include explicit evaluation
techniques that could help Indigenous communities
effectively articulate or prioritize their health-related
values. For example, Health Canada’s HIA guide-
lines emphasize the importance of “aboriginal health
and traditional knowledge” as part of a separate
chapter(1) but fail to provide examples of methods
that would allow more holistic health assessments to
be completed in ways that both community members
and government regulators would recognize as
legitimate.

These limitations of HRAs, CHAs, and HIAs
can be attributed to a number of factors. New, more
broadly focused assessment frameworks might be
considered unfamiliar or too complicated by health
assessors. Regulatory agencies might not yet be
prepared to acknowledge or incorporate additional
criteria or new methods into their assessments.
There also remains controversy about how best
to measure nonphysiological aspects of health;
although numerous suggestions have been made,
standards of practice for identifying and evaluating
the nature and magnitude of impacts to social, en-
vironmental, and cultural aspects of health have yet
to be disseminated.(21) The fundamental issue, how-
ever, is the desire on the part of many government
and regulatory agencies to maintain a “one-size-
fits-all” process for assessing health impacts, which
forces Indigenous communities—along with other
marginalized populations—to adopt a partial (and
thus misleading) assessment of health impacts
that reflects an understanding of physical, cultural,
and social relationships at odds with their own
experience.

Not surprisingly, calls continue for the creation
of alternatives to current health impact assessment
frameworks. Physical aspects of health are arguably
the most straightforward to measure (e.g., life ex-
pectancy, increases or decreases in the incidence of
various diseases, and rates of health-related events).
Social well-being, continuity of cultural practices,
connectedness to the land, and other factors that
figure into Indigenous conceptualizations of health

are much harder to link to concrete and reliable
measures. The challenge is to define a concise and
easily understood set of health indicators that can
summarize the social, spiritual, and cultural health
impacts of actions and help to generate new alter-
natives that will avoid, or at least reduce, adverse
impacts on Indigenous health.

3. CONSTRUCTING INDICATORS OF
IMPACTS TO INDIGENOUS HEALTH

Any helpful set of health indicators will, by de-
sign, fall short of a comprehensive depiction. In ecol-
ogy, for example, there is a growing recognition of
the need for “standardized environmental account-
ing units” to identify valued ecosystem services.(22) In
medicine, many hospitals now recognize the benefits
of simple checklists that provide a quick summary of
the main things to get right when undertaking surgi-
cal or other procedures.(23) Indicators are simplistic
by design; they seek to identity the more important
concerns associated with an action and to aid deci-
sions by ensuring that significant impacts are high-
lighted and measured in a manner that can reveal
changes over time.

Drawing on earlier work in the decision sci-
ences, indicators of impacts to Indigenous health
should meet four primary criteria:(24) be sufficiently
comprehensive to identify the different components
or objectives of concern; distinguish among the
different types and levels of health impacts; bound
the range of anticipated health impacts, in light of
project alternatives and uncertainties; and highlight
those health concerns most important to the Indige-
nous community, in light of the specific decision
context at hand. A variety of techniques can be
used to identify an appropriate set of health indica-
tors, including values hierarchies (organizing more
specific value expressions under general headings),
influence diagrams (graphical representations of
relationships among key factors), and brainstorming
among community members (e.g., asking: What
information would you like to have to monitor
changes over time?).6 When suitable natural metrics
don’t exist, constructed scales are often useful and
can jump-start a more comprehensive dialogue
among community members about health concerns
that are likely to be impacted by an action. One

6In some cases it will be helpful to identify multiple measures of
the same concern in order to capture the differing perspectives of
community residents concerning the health impact in question.
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example comes from an Aboriginal community
where members’ health was adversely affected
by changes to a river due to construction of a
hydroelectric dam.(25) Protection of traditional
values—composed of fishing, hunting/trapping, and
gathering—was one of six fundamental objectives
noted by participants. As part of estimating compen-
sation payments to the Native settlement, five-point
constructed scales were developed and impacts were
compared for the “without reservoir” and “with
reservoir” cases. The quantitative analysis of impacts
was supported by the presentation of comments
from Elders and community members. For example,
one Elder commented about reductions in fishing
opportunities by saying: “This river feeds a lot of
people. It used to be white fish would come in . . .
now they look like snakes.”

In other cases proxy measures may be required
to include important social or cultural considerations.
For example, consider a Native community whose
lands are to be crossed by a proposed railway car-
rying coal to a new marine port. The community is
worried about health effects and cultural losses re-
lated to reduced use of a sacred site due to increased
noise and emissions, but is understandably hesitant
to reveal the site’s location. One proxy indicator, use-
ful for comparing different siting alternatives, could
be the distance of the rail line from the site; Level 1
(negligible) effects would be associated with de-
velopments more than 1 km from any sacred site
whereas Level 4 (high) impacts would be associated
with distances of less than 100 m. Although proxy
measures speak only indirectly to the nature of the
health effects, they may effectively succeed in pro-
tecting those cultural practices most at risk without
(as in this example) divulging information that the
Indigenous community prefers to keep confidential.

4. MEETING THE CHALLENGE OF
ASSESSING INDIGENOUS
HEALTH IMPACTS

Carrying out assessments of Native health im-
pact is challenging for several reasons. A first chal-
lenge is to address issues of trust and ensure that
study methods are developed in concert with commu-
nity representatives and agreed to by the Indigenous
Governing Council. In many cases this means hav-
ing a legal materials and data sharing and ownership
agreement in place.(26) Close partnerships with local
health and planning staff will aid in the development
of data-sharing and confidentiality agreements.(27)

Trust issues also influence the willingness of com-
munity members to participate and their openness in
sharing knowledge relevant to community health.(28)

In this respect, it is important to be clear about the
analyst’s role as a person with knowledge of methods
in contrast to the knowledge of health-related values
that comes from community members.

A second challenge is to ensure that measures
of health impact have the potential to result in real
improvements to the current and future health of
community members. This means that the impact
measures should be understood by, and be accept-
able to, the Indigenous community and the courts
or government regulators in ways that can influence
both community health decisions and formal risk or
impact assessments. This requirement can result in a
tension between oral or qualitative measures of Na-
tive health and more formal written or quantitative
data. As noted earlier, constructed indicators are
often helpful in bridging this gap; for example, work
with the St’at’imc Nation of southwestern British
Columbia addressed the fundamental community
health and well-being concern of “stewardship”
for a managed river by connecting a five-point
“stewardship scale” with visual images and narrative
testimony from community members.(29)

A third challenge involves introducing decision
science techniques for identifying health priorities.
Too often, analysts consider their job complete once
a list of health indicators is in hand. Yet judgments
of relative indicator importance, based on the an-
ticipated range of impacts, are always (implicitly
or explicitly) part of the decision structure. In our
experience, the usefulness of indicators in aiding
community health decision making is greatly en-
hanced when assessments of relative importance can
be made. However, finding ways to elicit importance
rankings, for example using swing-weighting tech-
niques or paired comparisons, can be challenging:
Indigenous communities will want to ensure that the
added quantification clarifies rather than obscures
their input, whereas governments and industry will
need to be responsive to the more qualitative aspects
of health measures (e.g., Elders’ narratives).

Several promising initiatives meet these chal-
lenges and seek to implement a community- and
values-based approach to the construction of Indige-
nous health impact indicators. The three examples
discussed here come from different countries
(Canada, New Zealand, and the United States)
but share a commitment to facilitate meaningful
participation and input from the local Indigenous



Perspective 1585

community into health assessment processes and to
influence related resource management decisions.

A first example comes from a Native community
in Canada prohibited for part of one season from
using its traditional fishing grounds; it is now seeking
damages from government regulators. Using a
values-based, multi-method approach, the emphasis
of this ongoing study is to understand health impacts
on the community due to the absence of salmon
catches (in addition to any direct economic losses
related to declines in fishing incomes or the need
to purchase substitute foods). Information collected
from individual interviews and community work-
shops led to the identification of nine main categories
of health-related losses (see Table I); these include
cultural (e.g., ceremonial quality, cultural traditions),
social (e.g., community togetherness), and emo-
tional concerns in addition to changes in physical
health. Several community members talked about
the health effects of stress and worry along with
reduced quality of life due to feelings of depression
and embarrassment (e.g., lacking traditional foods
to give to visitors).(30) Other individuals emphasized
the links to social identity, that not being able to fish
meant the loss of a “way of life.”

Each health category was further described us-
ing a performance measure along with a constructed
scale (showing endpoints of the range of possible
effects) and visual aids. The specific health impacts
of the fishing season in question were characterized
by comparing two scenarios, the actual fishing sea-
son when access was limited and the most likely case
for the same year if normal fishing had been al-
lowed. Individuals were asked to weight the relative
importance of the nine health categories in light of
the range of health effects estimated to have taken
place. This was done with input from the Governing
Council using two well-established methods: swing
weighting and scaled pair-wise comparisons.(31) Re-
sults highlighted the declines in individual, family,
and community health associated with the loss of
fishing opportunities.

In New Zealand, a “participatory and consulta-
tive” health impact assessment led by the Ministry
of Health(32) sought to combine the insights of Maori
community members with those of outside health
experts trained in HIA methods. The resulting
“Whanau Ora” health assessment provides a values-
and community-focused methodology intended to
help policymakers predict a broad range of potential
health impacts associated with proposed actions.

Four aspects of health were highlighted, using
“measureable indicators” to identify and contrast
health impacts: physical, mental, family and com-
munity, and spiritual. Key social and cultural factors
included family connections, cultural participation,
links to cultural resources, social cohesion, and the
expression of cultural values and practices.

Unlike many HIAs, which only provide lists of
health determinants, the Whanau Ora assessment
approach explicitly seeks to identify which criteria
are either of most concern to stakeholders or affect
the largest number of people. In line with related
research,(33) guidance is provided by estimating the
likelihood and severity of the health impact along
with its distribution across the Maori population, the
anticipated time scale of effects, and the extent to
which practical mitigation actions can be undertaken
to reduce or avoid adverse health impacts.

A third example comes from the Swinomish In-
dian Tribal Community in the northwestern United
States. The Swinomish, like other Coast Salish
Tribes, are fishing, hunting, and gathering peo-
ples, although in recent decades both the quan-
tity and quality of local resources have diminished
due to shoreline development, climate change, and
contamination.(3) Several of the authors have worked
closely with Tribal members, conducting over 100
interviews and several workshops to gather infor-
mation on priority community health considera-
tions related to risks from oil spills and sea level
rise.

Six main indicators of Indigenous health have
been identified (see Table II): community connec-
tion, natural resource security, cultural use, educa-
tion, self-determination, and balance. Performance
measures were developed to help communicate and
monitor changes over time in terms of three com-
ponents identified for each health indicator. For ex-
ample, the indicator “natural resources security” is
defined in terms of quality, access, and safety. One
tribal participant stated that when the resources “are
sick, we feel that sickness and it affects us too.
We have a reciprocal relationship with them.”(34)

Through a series of workshops, community mem-
bers refined these health indicators, provided input
to form a baseline health and well-being snapshot of
the current community, ranked the relative impor-
tance of the different health indicator components,
and identified which indicators were considered most
important to the protection of community health in
light of specific threats.
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Table I. Indicators of Native Health Losses, Southwestern British Columbia

Value Description Measure/ Scale

Physical health Eating salmon, physical activity of harvesting and processing fish Poor—great
Ceremonial quality Availability of fish for village ceremonies and funerals and feasts Lacking—fulfilling
Psychological health Absence of frustration and anger Angry—satisfied
Emotional health Absence of embarrassment, shame Embarrassed—proud
Fairness / equity Being treated differently by government regulators Treated unfairly—fairly
Trust Confidence in government decision making and management Uncertain—confident
Economic cost Cost of replacement foods Dollars ($)
Cultural and traditional opportunities Lost opportunities to teach, learn, share, or process foods Few—many opportunities
Social and community togetherness Prospering as a group, looking after each other Isolation—working together

Source: Personal communication, EcoPlan International.

Table II. Coast Salish Indicators of Indigenous Health

Community connection: Members actively participate in community functions and help each other, particularly in connection with the
harvest, preparation, storage, and sharing of natural resources (work, sharing, family)

Natural resources security: Local natural resources (air, water, land, plants, and animals) are abundant, accessible, and support a healthy
ecosystem(s) and healthy human community (quality, access, safety)

Cultural use: The community is able to perform its cultural traditions in a respectful and fulfilling way using the local natural resources
(respect/stewardship, practice)

Education: Knowledge, values, and beliefs are actively passed from elders to youth (knowledge, elders, youth)
Self-determination: Communities develop and enact their own healing, development, and restoration programs; the community trusts and

supports its government (healing/restoration, development, trust)
Balance: Community members maintain connections to meaningful locations, confident that their health and the health of the next seven

generations can voluntarily adapt to changes, temporary or permanent, and strongly connect with who they are in positive ways (sense
of place, identity, resilience)

Note: All indicators are shown using constructed scales, e.g., poor to excellent.
Source: http://www.swinomish-nsn.gov/ihi/

5. DISCUSSION
It is widely accepted that Indigenous peoples

in the United States and Canada experience a
disproportionate burden of ill health as compared
to the nonaboriginal population.(35,36) It is also well
documented that Indigenous concepts of health and
well-being do not readily translate to a Western
paradigm.(1,10) As a result, standard physical health
assessment methods based on disease and dose-
response frameworks fail to be responsive to the
broader definition of health typically used within
Indigenous communities, one that emphasizes family
and social networks as central to the definition
of health and that includes the many connections
to a variety of social, environmental, and cultural
considerations.

This article highlights two primary limitations
of current impact assessment procedures for In-
digenous communities. First, many measures of
Indigenous health impacts retain an overly narrow,
Western-science focus on the physical health of the
individual. A more culturally appropriate assessment
of Indigenous health impacts would incorporate a

broad-based definition of health that includes both
physiological and nonphysiological measures rel-
evant to individuals, families, and communities.
Second, many recommended approaches to eval-
uating Indigenous health impacts are ambiguous
and partial, leading to confusion and frustration on
the part of community members as well as project
proponents, policy analysts, and government or
judicial decisionmakers. A shift to more defensible
health indicators—ones that are easily understood,
unambiguous, and measurable—would make it far
easier for Native communities to evaluate actions
in ways that are more likely to promote effective
alternatives for reducing or avoiding the associated
adverse health impacts.

At the center of this health assessment debate
are philosophical and ethical questions concerning
fundamental dimensions of health. The development
of more accurate health indicators for Native com-
munities will help to broaden and inform a range
of human health analyses, whether as part of com-
munity baseline assessments, environmental impact
assessments, or re-visioning efforts undertaken by
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Native and non-Native leaders. To achieve these
goals, Indigenous health indicators need to identify
and carefully articulate community health priorities
that are often considered “intangible” or “invisi-
ble” and either omitted from conventional health
assessment frameworks or relegated to a second-tier
“to be considered later” category. In a recent essay
addressing global sustainable development goals,
Shepherd and colleagues(37) advocate the use of deci-
sion analysis concepts and techniques to establish an
open-access library of measurable sustainability in-
dicators; this article makes a similar argument in the
context of decisions whose consequences are likely
to impact the health of Indigenous communities.

In our view, it is past time for adoption of values-
focused approaches to health impact assessment that
give special attention to the history, social struc-
tures, and cultural context of Indigenous communi-
ties, while at the same time anticipating the needs of
policymakers, government agencies, and project de-
velopers. By recognizing, respecting, and evaluating
cultural, social, and environmental values as contrib-
utors to the health of Indigenous communities, bet-
ter alternatives can be created and more responsive
choices can be made, both within Native communi-
ties and society at large.
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