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Adapting to the Effects of Climate Change on Inuit Health

| James D. Ford, PhD, Ashlee Cunsolo Willox, PhD, Susan Chatwood, MSc, Christopher Furgal, PhD,
Sherilee Harper, PhD, lan Mauro, PhD, and Tristan Pearce, PhD

Climate change will have
far-reaching implications
for Inuit health. Focusing
on adaptation offers a pro-
active approach for manag-
ing climate-related health
risks—one that views Inuit
populationsasactiveagents
in planning and responding
at household, community,
and regional levels.

Adaptation can direct at-
tention to the root causes
of climate vulnerability and
emphasize the importance
of traditional knowledge
regarding environmental
change and adaptive strate-
gies. An evidence base on
adaptation options and pro-
cesses for Inuit regions is
currently lacking, however,
thus constraining climate
policy development.

In this article, we tackled
this deficit, drawing upon
our understanding of the
determinants of health vul-
nerability to climate change
in Canada to propose key
considerations for adapta-
tion decision-making in an
Inuit context. (Am J Public
Health. Published online
ahead of print April 22,
2014: e1-e9. doi:10.2105/
AJPH.2013.301724)
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THE CANADIAN ARCTIC IS
widely regarded as a global hotspot
of the effects of current and future
climate change.™* The risks of cli-
mate change are significant, chal-
lenging human rights, livelihoods,
and health.>® Aboriginal popula-
tions, particularly Inuit, have been
identified as highly vulnerable to
these changes.” Such framing, how-
ever, can portray Northern popula-
tions as powerless victims of climate
change, overlooking how social, cul-
tural, and economic conditions de-
termine how climate change is
experienced, understood, and
responded to, downplaying the
resilience of communities and over-
looking adaptation. As Costello et al.®
noted, the time is right in the cli-
mate-health field to move from
catastrophic fatalism to positive ac-
tion, and to identify, develop, and
implement adaptation strategies to
moderate the health effects of cli-
mate change. This is a daunting
challenge, compounded by limited
research on adaptation in the public
health field, but the urgency, inevi-
tability, and reality of health effects
compels us to focus more seriously
on finding ways to adapt. To inform
debate in this emerging policy area,
we outline key considerations for
adaptation to the health effects of
climate change for Inuit in Canada.
In doing so, we seek to initiate debate
among researchers, policymakers,
practitioners, Inuit organizations, and
community leaders on how best to
proceed with adaptation.

INUIT HEALTH AND
CLIMATE CHANGE

For Canada’s more than
50 000 Inuit who live in small,

remote, mostly coastal communi-
ties scattered across approxi-
mately 31% of the country’s
landmass (Figure 1), numerous
health implications from climate
change have already been docu-
mented, including the effects on
personal safety, food and water
security, and mental health.®
Changing temperature and pre-
cipitation regimes are projected to
increase the probability, duration,
and severity of extreme weather
events and their outcomes (e.g,,
flooding, erosion) with implica-
tions for water quality, while
creating newly hospitable envi-
ronments for encroaching or in-
troduced pathogens.®™® Warmer,
wetter seasons also have the po-
tential to increase the risk and
incidence of waterborne, food-
borne, zoonotic, and vector-borne
diseases (e.g., Escherichia coli,
campylobacteriosis, giardiasis,
botulism, echinococcosis).*>618-21
There will also be indirect path-
ways through which climate
change will affect health.'® Unsta-
ble ice conditions, for example,
may inhibit movement in and out
of communities, which could in-
crease associated mental stress,
limit the potential for subsistence
hunting with food security impli-
cations, and increase the likeli-
hood of accidental injury and
death while traveling on the
land 22-25

A number of factors affect how
Inuit communities and their health
systems experience and respond
to climate change, in many cases
increasing risk and susceptibility
to health impacts. These include
poverty and inequality, which
underpin disparities in health

outcomes; access to associated
health services compared with
the Canadian average, which
influences health-seeking behav-
ior?%~2°; institutional capacity
challenges, which constrain the
ability of health systems to re-
spond to existing and emerging
health problems'®3°-32; and
strong connections to the rapidly
changing environment, with
many Inuit dependent on land,
sea, ice, and local environmental
resources for livelihoods (e.g.,
hunting, fishing), culture, diet, and
well-being.”*'7333% Traditional
knowledge (TK) and culture have
been identified as protective fac-
tors, moderating exposure to
climate-related health risks and
underpinning adaptive capacity,
albeit with concerns over such
knowledge systems in light of
socioeconomic transforma-
tions.'>3%37 These factors are
listed in Table 1,'?%%® which
illustrates the key health risks
posed by climate change and their
role in influencing vulnerability
and resilience across the Inuit
Nunangat (Inuit homeland). Here,
vulnerability refers to factors that
increase susceptibility to harm, ei-
ther by enhancing sensitivity to the
health-related impacts of climate
change or by constraining adaptive
capacity to deal with them. Resil-
ience refers to factors that under-
pin the ability of individuals,
households, and health systems to
respond to, moderate, and recover
from health effects.3%*?

NEED FOR ADAPTATION

Because of the risks posed by
climate change, greater action is
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required to reduce the greenhouse
gas emissions responsible for climate
change. However, recent studies in-
dicate that stabilizing global average
temperatures below 2°C will be
challenging, and that continued cli-
mate change and resulting effects
can be expected.**>** Inuit com-
munities and their health systems
will have to adapt.

Adaptation refers to policies,
measures, and strategies designed
to reduce climate change impacts
and support resilience. In a health
context, adaptation is synonymous
with prevention (i.e., it seeks to
prevent or minimize effects), and
may involve primary, secondary,
and tertiary interventions.*>~*8
Primary prevention aims to pre-
vent or moderate adverse health
outcomes by reducing exposure
to risks; secondary prevention

seeks to prevent the onset of ad-
verse health outcomes associated
with a particular risk; and tertiary
prevention aims to reduce mor-
bidity and minimize impacts.*>*”
These responses may be reactive
or anticipatory in relation to climate
change effects, range from building
adaptive capacity to designing and
implementing specific interventions
to a known risk, and encompass
actions at various scales from in-
dividuals and communities to gov-
ernments and institutions. Thus,
potential adaptations are diverse,
ranging from the development and
strengthening of surveillance and
early warning systems, the devel-
opment and enforcement of stan-
dards, community empowerment
and education on risks posed,

to the promotion of sustainable
development.*®
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FIGURE 1—The Inuit Nunangat (Inuit homeland) in Canada.

The importance of adaptation is
increasingly being recognized in
climate policy internationally and
in Canada, and was identified by
a Special Commission Report in
the Lancet as the biggest challenge
for global public health this cen-
tury.%° However, few studies
globally or in the Arctic have
examined or evaluated opportu-
nities for adaptation, particularly
with regard to health, *0#14548.50-54
This deficit is an urgent area for
research. As Ford et al.*® docu-
mented in Canada, federal invest-
ment in climate change and health
research, specifically adaptation
initiatives, has been limited, total-
ing only $16 million Canadian
dollars between 1999 and 2009,
approximately $3 million of which
focused on adaptation. Although
a number of recent federal

programs focus on and support
adaptation in Northern Canada,
this investment represents a small
fraction of other federal expendi-
tures and is insufficient for a prob-
lem as complex and potentially
damaging to human and environ-
mental health as climate

change.?>%%

KEY CONSIDERATIONS
FOR HEALTH ADAPTATION

Developing an evidence base to
inform adaptation policy should,
then, be a key focus of future
research in Canada. This work
needs to move beyond docu-
menting impacts and identifying
determinants of vulnerability (we
now have a baseline understand-
ing in a Canadian Inuit context
[Table 1]) to prioritizing and
evaluating locally appropriate and
culturally relevant adaptation
strategies. This is the focus of re-
cent initiatives that we have
launched (http://www.ikadapt.ca,
http://www .ihacc.ca); however,
research of this nature takes time
and is compounded by an absence
of frameworks for adaptation as-
sessment in Indigenous con-
texts.’” The need for adaptation,
however, is pressing because cli-
matic anomalies and their effects
are increasingly the norm.

In response to this need, and to
inform and initiate debate on the
broad contours of health adaptation
programming, we outline key con-
siderations for adaptation to the
health effects of climate change for
Canada’s Inuit. These insights are
derived from our multidisciplinary
knowledge and experience; we
have been involved in research
and policy debates on climate
change and health in the Arctic
since the late 1990s, and have
worked in partnership with com-
munities across the Inuit Nunangat,
policymakers, and government
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Lack of access to healthy
foods creates difficulties
for healthy eating

Lack of access to wild
foods creates reliance
on store-bought foods

Support to promote healthy
education of healthy eating
teaches younger generation
wild food gathering and
preparation skills

Increased awareness and
Health programming that

eating

hunting-related
adaptations to

climate change that
entail additional costs
food access because of
costs of equipment and
related items

of expense
Constraints to traditional

Challenge of obtaining
store food because
Inability to undertake

Increased focus on traditional
food sharing networks and
development of community
freezers to share food

Development of local
gardening initiatives and
greenhouses

community size disrupting
customary rules of sharing
increasing, loss of knowledge

Costs of hunting and foraging
transmission

Cash economy and growing

rules for allocating catch
Understanding of edible and

Customary food sharing practices
medicinal plants

Knowledge of animal behavior;

global positioning system.

Food insecurity

TABLE 1—Continued
Note. GPS

ed | Threats to Al/AN Health | Peer Reviewed | Ford et al.

representatives to understand how
climate change affects Inuit health.
Building on this extensive knowl-
edge and experience, we use our
understanding of the primary
drivers of health vulnerability

and resilience developed through
preViOuS Work110,ll,19,22,23,35,58—6()
together with an analysis of char-
acteristics of adaptation decision-
making in the general adaptation
field, to identify key consider-
ations for adaptation (Table 2

and Figure 2).%7°

Enhancing Climate-Related
Health Risk Management

The adaptation challenge is not
entirely new because humans
have lived with climate variability
and change for a long time. The
environmental and public health
fields have a tradition of assessing
and managing climate-related
health risks, some of which are
managed well, while for others
there is room for improve-
ment.***9%% Many climate change
impacts represent changes in
the magnitude and frequency
of current risks, and investments
to enhance existing health infra-
structure offer a foundation for
proactive adaptation. For example,
with regard to foodborne and
waterborne illness, 15 enteric
conditions are reportable by law;
yet in Northern communities,
there are numerous challenges to
surveillance systems because of
poor data from a lack of uniform
reporting and the high costs of
patient follow-up.'®®” These chal-
lenges affect the ability to antici-
pate health problems, detect out-
breaks, and generally understand
and evaluate diseases, track trans-
mission rates and mechanisms,
and control measures to reduce
risk—all of particular importance
because of the changing cli-
mate.>> An important starting
point for adaptation could be to

systematically evaluate health
registries and surveillance sys-
tems, which is an inexpensive,
quick, and effective starting point
to enhance the monitoring and
control of climate-sensitive health
outcomes'®!® (Table 2). Other ad-
aptation priorities are listed in
Table 2, and cover risk avoidance,
reduction, and management in di-
verse areas, including emergency
preparedness, education, and
capacity enhancement.

Tackling the Root Causes of
Vulnerability

Often, what makes people vul-
nerable to climate-related health
risks has little to do with the actual
climate, but rather is reflective of
underlying social, cultural, and
economic factors.®® The challenge
of obtaining sufficient food be-
cause of the changing climate, for
example, is exacerbated by high
rates of poverty compounded by
the cost of living in the North,
changing knowledge systems and
food sharing practices, population
growth, and inflexible wildlife
management practices (Table
1).105869-72 Similarly, mental
health issues documented among
Inuit hunters in response to an
increasing inability to hunt with
changing ice conditions reflects
not only the decreased ability to
provide food for family, but also
a loss of cultural identity and
livelihood practices.?*”37* These
factors, in turn, are influenced by
the rapid acculturation of Inuit
society since the 1950s,26:3175-77

Focusing on the pathways that
negatively affect the underlying
determinants of health and make
populations vulnerable to climate
change is an essential component
of adaptation.*>%7""® Efforts to
reduce vulnerability and enhance
adaptive capacity to climate
change can, therefore, be inte-
grated into ongoing policy
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Leveraging and Building on
Traditional knowledge based
on intergenerational transmission
of knowledge and oral history on

human—environmental relation-
ships, personal and community
well-being, and spiritual consider-
ations, remains a key feature of
Inuit life. A cumulative and dy-
influence individual and group

Sociocultural Strengths
namic body of knowledge and

beliefs, TK helps to guide and
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actions, health-seeking behavior,

and health beliefs. TK is pertinent

to both health systems and climate
change because it affects both
sensitivity and adaptive capacity
of communities, households, and
individuals, and plays an essential
role in avoiding, reducing, and
managing climate-related health
risks (Table 1). For example, land
skills and knowledge, embodied in
TK, underpin safe hunting prac-
tices, representing a collective so-
cial memory and repository of
accumulated experience that is
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drawn upon to manage the
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Note. In (a), Arctic ice is melting at an unprecedented rate, emphasizing the need for management of current climate change health risks. In (b), community health systems have a central role to
play in adaptation as they incorporate allopathic and traditional approaches to health and well-being, and here Apea Sodluapik from Pangnirtung’s Health Centre (Pangnirtung Nunavut, Northwest
Territories, Canada) is speaking about climate change and health risks. In (c), for some Inuit, underlying socioeconomic and changing cultural factors are a root cause of vulnerability, and climate
change can further stress individuals and families if, for example, ice conditions undermine hunting and associated food security. In (d), successful adaptation builds on sociocultural strengths,
incorporating and promoting traditional knowledge and cultural values, like this hunter teaching his sons to secure food by catching walrus in Foxe Basin. In (e), ongoing health policy and
programming must integrate a climate change lens, bringing adaptation solutions into the mainstream, creating proactive and flexible communities and institutions.

Source. lan Mauro (a), (b), (d), and (e) and James Ford (c).

dangers of traveling with changing
snow, ice, and weather conditions,
and therefore, moderating
climate-related health risks.>®
Tradition and culture can pro-
vide a strong foundation for ad-
aptation, supporting capacities to
manage emerging health risks and
cope with a future characterized
by uncertainty. However, the
evolution and transmission of TK
is being threatened by accultura-
tion and rapid environmental
changes, and our research has
documented emerging vulnerabil-
ities to the health effects of climate
change associated with a weaken-
ing of TK systems across the Inuit
Nunangat (Table 1).1°3%37 Pearce
et al.>” for example, documented
reduced transmission of cultural
knowledge and related land skills
from older to younger generations
associated with reduced environ-
mental apprenticeship opportuni-
ties, arguing that this trend is re-
sponsible for increasing accidental
injury of youths engaged in land
activities, and not climate change
per se. Similarly, Ford et al.®® and
Furgal and Seguin'® noted how the
implications of warming tempera-
tures on traditional food prepara-
tion are compounded by reduced
knowledge on the correct proce-
dures for storage and butchering.

Initiatives that focus on the
documentation, conservation, and
promotion of TK can underpin
successful adaptation, including
camps where Elders take youths
on the land to learn traditional
skills, and participatory Web-
based knowledge banks, radio
dramas, and digital storytelling
and filmmaking to document and
convey TK on various health and
climate change issues.?3358485
A study from Arnhem Land in
Australia, for example, offered in-
sights on the potential success of
such initiatives in an Inuit context,
finding that Aboriginal people in-
volved in cultural activities
through caring for country activi-
ties were more physically active,
had improved diet, and experi-
enced lower rates of psychological
stress,®3 addressing a number of
underlying determinants of cli-
mate change vulnerability. Given
the orally based nature of TK,
digital media are particularly ef-
fective tools, because they allow
for the wisdom and teachings of
Elders to be passed over genera-
tions, while helping to promote the
Inuktitut language and its impor-
tance for cultural continuity. Such
activities have significant value
beyond climate change, with
TK-based initiatives identified as
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FIGURE 2—Visual representation of key considerations for health adaptation in Inuit communities.

essential to addressing a variety of
social problems ranging from ad-

diction to suicide,” 8%

not only
among the Inuit, but also among

Indigenous communities in gen-
eral 57:77:87.88

Strategies, Policy, and
Programming

In many instances, adaptation
involves integrating climate
change considerations into strate-
gies, policies, and planning initia-
tives broadly designed to reduce
risk and enhance health and
well-being.>*%87 The rapidly
changing conditions in Canada’s
North necessitates that a climate
change lens be incorporated
into proactive health policy and
programming that recognizes
the changing nature of climate-
related health risks and actively
engages local communities and
health professionals in meaning-
ful dialogue and action to design
and implement locally appropri-
ate health programming, policies,
and adaptation plans. The era of
climatic stationarity in decision-
making is now over.%®

CONCLUSIONS

Adaptation has been largely
neglected within the health

research and practitioner commu-
nity. This has to change. In this
article, we aimed to initiate and
inform debate on health adapta-
tion for Inuit populations by out-
lining key considerations for ad-
aptation programming based on
our understanding of the key
drivers of climate change vulner-
ability in a Northern context, along
with principles of adaptation
planning developed in the general
scholarship. Although these con-
siderations cut across effects, risks,
and regions, and target key drivers
of vulnerability consistently iden-
tified in our work and that of
others, they are not meant to be
a definitive list. Health adaptations
should always be designed to meet
local requirements and respond to
local sociocultural contexts. Re-
sponses specific to particular risks
and community needs will also be
required. Developing an evidence
base of adaptation, therefore, is an
urgent need.

Adaptation encompasses a vari-
ety of strategies and actions that
make households and societies
more resilient to climate change.
These can be broadly categorized
as focusing on better management
of existing climatic risks, identify-
ing opportunities to enhance cul-
tural and institutional capacity to
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respond to changes in existing
risks, or transformational change
to manage future conditions that
are projected to be quite different
from today.®® In this article, we
focused on the first 2 categories, in
which adaptation is about doing
things we should already be doing,
but better—tackling pathways that
lead to ill health, building upon TK
and cultural values, and targeting
the social determinants of health
that are the root causes of many
climate-related health vulnerabil-
ities. These characteristics of
decision-making are pertinent be-
cause there are many pressing
issues besides climate change, and
can help demystify adaptation,
bringing it to familiar territory

for policymakers. Such actions
will require leadership by actors
within the public health sector,
but will also need concerted col-
laborative action with other sec-
tors and across jurisdictions at
local to national scales.

Building adaptive capacity and
resilience to manage climate
change effects is central to the
lessons profiled in this article, with
our aim to initiate debate on how
we can dynamically plan in the
context of existing conditions and
anticipated, but largely unknown,
social, economic, and environ-
mental changes. Some scholars,
however, have argued that en-
hancing adaptive capacity will not
be enough in light of dramatic
climate change projections, which
will necessitate transformative ad-
aptation.”°~92 Although we agree
that tipping points caused by cli-
mate change could fundamentally
shift the Arctic’s ecological sys-
tem®® and must be considered, we
also believe that immediate and
better understood health risks
should be among our first-risk
management priorities. This posi-
tion is justifiable given the already
present and extensive need for

health services in Inuit communi-
ties, our research-based under-
standing of existing risks and
associated interventions, and the
ability to adapt current programs
to accommodate increased mag-
nitude and frequency of antici-
pated changes.

Future research needs to ex-
pand upon the considerations
profiled here, to comprehensively
evaluate opportunities for health
adaptation, and examine the ef-
fectiveness, desirability, feasibility,
urgency, and durability of adapta-
tions, under both current and
projected future climatic and so-
cioeconomic conditions. It is im-
perative that adaptation evalua-
tion is done in active and
meaningful collaboration with
communities, organizations, and
government; integrates insights
from science and traditional
knowledge; and emphasizes lo-
cally appropriate approaches to
adaptation assessment. These are
important times for health practi-
tioners and policymakers. Al-
though climate change is a daunt-
ing reality, opportunities exist to
avoid, reduce, and manage the
health effects of climate change,
yet only if we collectively and
collaboratively begin to recognize
and meet these challenges.

About the Authors
James D. Ford is with the Department of
Geography, McGill University, Montreal,
Quebec. Ashlee Cunsolo Willox is with the
Department of Community Health, Cape
Breton University, Sydney, Nova Scotia.
Susan Chatwood is with the Institute for
Circumpolar Health Research, Yellowknife,
Northwest Territories. Christopher Furgal
is with the Department of Indigenous
Environmental Studies, Trent University,
Peterborough, Ontario. Sherilee Harper is
with the Department of Population
Medicine, University of Guelph, Ontario.
Ian Mauro is with the Department of
Geography, University of Winnipeg,
Manitoba. Tristan Pearce is with the
University of the Sunshine Coast,
Maroochydor, Queensland, Australia.
Correspondence should be sent to James D.
Ford, PhD, Assistant Professor, McGill

Published online ahead of print April 22, 2014 | American Journal of Public Health

‘ PAST, PRESENT, AND FUTURE THREATS TO Al/AN HEALTH

University, Department of Geography, Room
308C Burnside Hall, 805 Sherbrooke St
W. Montreal, Quebec, Canada H3A 0B9
(e-mail: james.ford@mcgill.ca). Reprints can
be ordered at http.//www.ajph.org by clicking
the "Reprints” link.

This article was accepted September 29,
2013.

Contributors

].D. Ford conceptualized and wrote
the article. A. C. Willox, S. Chatwood,
C. Furgal, S. Harper, 1. Mauro, and

T. Pearce assisted with conceptualizing
and writing the article.

Acknowledgments
We would like to thank the Canadian
Institutes of Health Research, the Nasiv-
vik Centre for Inuit Health, ArcticNet, the
International Development Research
Centres IRTACC program, the Social Sci-
ences and Humanities Research Council
of Canada, the Natural Sciences and En-
gineering Research Council of Canada,
Health Canada, Fonds de recherche du
Québec - Nature et technologies, Aborig-
inal Affairs and Northern Development
Canada, and the Public Health Agency of
Canada, for ongoing support for research.
We are also grateful to the community
partners from the Inuvialuit Settlement
Region, Northwest Territories, Nunavut,
Nunavik, and Nunatsiavut for sharing
their wisdom, guidance, and research
expertise throughout the years. Thanks
also to Victoria Edge and two anonymous
reviewers who provided detailed and
constructive feedback on the article.

Human Participant Protection
Institutional review board approval was
not needed for this article because no
human participants were involved.

References

1. Solomon S, Qin D, Manning M, et al.,
eds. Contribution of Working Group I to the
Fourth Assessment Report of the Intergov-
ernmental Panel on Climate Change. New
York, NY: Cambridge University Press;
2007.

2. Prowse TD, Furgal C. Northern
Canada in a changing climate: major
findings and conclusions. Ambio.
2009;38(5):290-292.

3. Arctic Council. Arctic Resilience In-
terim Report. Stockholm, Sweden: Stock-
holm Environment Institute and the
Stockholm Resilience Centre; 2013.

4. Intergovernmental Panel on Climate
Change. Summary for Policy Makers.

A Report of Working Group I of the In-
tergovernmental Panel on Climate Change.
Geneva, Switzerland: Intergovernmental
Panel on Climate Change; 2013.

5. Crowley P. Interpreting ‘dangerous’
in the United Nations framework con-
vention on climate change and the human
rights of Inuit. Reg Environ Change.
2010;11(1):265-274.

6. Ford JD. Dangerous climate change
and the importance of adaptation for the
Arctic’s Inuit population. Environ Res Lett.
2009;4(2):024006.

7. Ford D, Bolton K, Shirley |, Pearce T,
Tremblay M, Westlake M. Mapping human
dimensions of climate change research in
the Canadian arctic. Ambio. 2012;41
(8):808-822.

8.  Costello A, Maslin M, Montgomery H,
Johnson AM, Ekins P. Global health and
climate change: moving from denial and
catastrophic fatalism to positive action.
Philos Trans A Math Phys Eng Sci.
2011;369(1942):1866-1882.

9. Martin D, Belanger D, Gosselin P,
Brazeau ], Furgal C, Dery S. Drinking
water and potential threats to human
health in Nunavik: adaptation strategies
under climate change conditions. Arctic.
2007;60(2):195-202.

10. Furgal C, Seguin J. Climate change,
health and community adaptive capacity:
lessons from the Canadian north. Environ
Health Perspect. 2006;114(12):1964-1970.

11. Furgal C. Health impacts of climate
change in Canada’s north. Rep. No.:
H128-1/08-528E. Ottawa, ON: Health
Canada; 2008.

12. Furgal C, Prowse T. Northern Canada.
In: Lemmen D, Warren F, Bush E, Lacroix ],
eds. From Impacts to Adaptation: Canada
in a Changing Climate 2007. Ottawa, ON:
Natural Resources Canada; 2008:57-118.

13. Warren JA, Berner JE, Curtis T.
Climate change and human health: in-
frastructure impacts to small remote
communities in the north. Int J Circum-
polar Health. 2005;64(5):487-497.

14. White DM, Gerlach SC, Loring P,
Tidwell AC, Chambers MC. Food and
water security in a changing arctic climate.
Environ Res Lett. 2007;2(4):045018.

15. Parkinson A], Butler JC. Potential
impacts of climate change on infectious
disease in the Arctic. Int | Circumpolar
Health. 2005;64(5):478-486.

16. Parkinson A], Bruce MG, Zulz T.
International circumpolar international
surveillance, an arctic network for sur-
veillance of infectious diseases. Emerg
Infect Dis. 2008;14(1):18-24.

17. Parkinson A], Berner ]. Climate
change and impacts on human health in
the arctic: an international workshop on
emerging threats and the response of
arctic communities to climate change. Int
J Circumpolar Health. 2009;68(1):84-91.

18. Harper SL, Edge V, Schuster-
Wallace CJ, Ar-Rushdi M, McEwen SA.
Improving Aboriginal health data

Ford et al. | Peer Reviewed | Threats to Al/AN Health | e7



capture: evidence from a health registry
evaluation. Epidemiol Infect. 2010;
139(11):1774-1783.

19. Harper SL, Edge V, Wallace C,
Berke O, McEwen S. Comparison of
trends in weather, water quality, and in-
fectious gastrointestinal illness in two
Inuit communities in Nunatsiavut, Can-
ada: potential implications for climate
change. EcoHealth. 2011;9(1):89-101.

20. Evengard B, Sauerborn R. Climate
change influences infectious diseases
both in the Arctic and the tropics: join-
ing the dots. Glob Health Action. 2009;
2:10.3402/gha.v2i0.2106.

21. Hess JJ, Malilay JN, Parkinson AJ.
Climate change. The importance of place.
Am ] Prev Med. 2008;35(5):468-478.

22. Cunsolo Willox A, Harper SL, Ford
D, et al. “From this place and of this
place”: climate change, sense of place, and
health in Nunatsiavut, Canada. Soc Sci
Med. 2012;75(3):538-547.

23. Harper SL, Edge VL, Cunsolo Willox
A; Rigolet Inuit Community Government.
“Changing Climate, Changing Health,
Changing Stories” profile: using an eco-
health approach to explore impacts of
climate change on Inuit health. EcoHealth.
2012;9(1):89-101.

24. Laidler GJ, Ford JD, Gough WA,

et al. Travelling and hunting in a changing
Arctic: assessing Inuit vulnerability to sea
ice change in Igloolik, Nunavut. Clim
Change. 2009;94(3-4):363-397.

25. Pearce T, Ford ]D, Duerden F, et al.
Advancing adaptation planning for cli-
mate change in the Inuvialuit Settlement
Region (ISR): a review and critique. Reg
Environ Change. 2011;11(1):1-17.

26. Ford JD, Berrang-Ford L, King M,
Furgal C. Vulnerability of Aboriginal
health systems in Canada to climate
change. Global Environ Change. 2010;20
(4):668-680.

27. Young KL, Bjerregaard PB. Inuit. In:
Young KL, Bjerregaard PB, eds. Health
Transitions in Arctic Populations. Toronto,
ON: University of Toronto Press; 2008:
119-133.

28. Young TK. Review of research on
aboriginal populations in Canada: rele-
vance to their health needs. BMJ.
2003;327(7412):419-422.

29. Young TK, Chatwood S. Health care
in the north: what Canada can learn from
its circumpolar neighbours. CMAJ.
2011;183(2):209-214.

30. Chatwood S, Young K. A new ap-
proach to health research in Canada’s
north. Can J Public Health. 2010;101
(1):25-27.

31. Richmond CAM, Ross NA. The de-
terminants of First Nation and Inuit health:
a critical population health approach.
Health Place. 2009;15(2):403-411.

‘ PAST, PRESENT, AND FUTURE THREATS TO Al/AN HEALTH

32. Ford ], King D. A framework for
examining adaptation readiness. Mitig
Adapt Strategies Glob Change. In press.

33. Parkinson A], Evengard B. Climate
change, its impact on human health in the
Arctic and the public health response to
threats of emerging infectious diseases.
Glob Health Action 2009:2.

34. Ford ], Bolton K, Shirley ], Pearce T,
Tremblay M, Westlake M. A literature
review and gap analysis of human di-
mensions of climate change research in
Nunavut, Nunavik, and Nunatsiavut.
Arctic. 2012;65(3):289-304.

35. Kunuk Z, Mauro IJ. Qapiranajug:
Inuit Knowledge and Climate Change.
Available at: http://www .isuma.tv/en/
inuit-knowledge-and-climate-change/
movie. Accessed December 27, 2013.
36. Ford JD, Smit B, Wandel ], et al.
Climate change in the Arctic: current and
future vulnerability in two Inuit commu-
nities in Canada. Geogr J. 2008;174(1):
45-62.

37. Pearce T, Wright H, Notania R, et al.
Transmission of environmental knowl-
edge and land skills among Inuit men in
Ulukhaktok, Northwest Territories, Canada.
Human Ecol. 2011;39(3):271-288.

38. Ford ]JD, Pearce T, Duerden F,
Furgal C, Smit B. Climate change policy
responses for Canada’s Inuit population:
the importance of and opportunities for
adaptation. Global Environ Change.
2010;20(1):177-191.

39. Ebi KL, Kovats SR, Menne B. An
approach for assessing human health
vulnerability and public health interventions
to adapt to climate change. Environ Health
Perspect. 2006;114(12):1930-1934.

40. Ebi KL. Public health responses to
the risks of climate variability and change
in the United States. / Occup Environ Med.
2009;51(1):4-12.

41. Ebi KL. Overview: adaptive man-
agement for the health risks of climate
change. In: Ford JD, Berrang-Ford L, eds.
Climate Change Adaptation in Developed
Nations: From Theory to Practice. Dor-
drecht, Netherlands: Springer; 2011:
121-132.

42. Ford JD, Keskitalo ECH, Smith T,
et al. Case study and analogue method-
ologies in climate change vulnerability
research. Wiley Interdiscip Rev-Clim
Change. 2010;1(3):374-392.

43. Hansen ], Sato M, Ruedy R. Percep-
tion of climate change. Proc Natl Acad Sci
US A.2012;109(37):E2415-2423.

44. Rogelj ], Hare W, Lowe ], et al.
Emission pathways consistent with a 2°C
global temperature limit. Nature Climate
Change 2011;1(8):413-418.

45. Ebi KL, Semenza JC. Community-
based adaptation to the health impacts of

e8 | Threats to Al/AN Health | Peer Reviewed | Ford et al.

climate change. Am J Prev Med. 2008;
35(5):501-507.

46. Hess JJ, McDowell JZ, Luber G.
Integrating climate change adaptation
into public health practice: using adaptive
management to increase adaptive capac-
ity and build resilience. Environ Health
Perspect. 2012;120(2):171-179.

47. Frumkin H, McMichael AJ, Hess J].
Climate change and the health of the public.
Am ] Prev Med. 2008;35(5):401-402.

48. Bell E. Readying health services for
climate change: a policy framework for
regional development. Am ] Public Health.
2011;101(5):804-813.

49. Ebi KL, Burton 1. Identifying practi-
cal adaptation options: an approach to
address climate change-related health risks.
Environ Sct Policy. 2008;11(4):359-369.

50. Costello A, Abbas M, Allen A, et al.
Managing the health effects of climate
change. Lancet. 2009;373:1693-1733.

51. Burton I. Adaptation to climate
change: context, status, and prospects. In:
Ford JD, Berrang-Ford L, eds. Climate
Change Adaptation in Developed Nations:
From Theory to Practice. Dordrecht,
Netherlands: Springer; 2011:477-484.

52. Campbell-Lendrum D, Bertollini R,
Neira M, Ebi K, McMichael A. Health and
climate change: a roadmap for applied
research. Lancet. 2009;373(9676):
1663-1665.

53. McMichael AJ, Neira M, Bertollini R,
Campbell-Lendrum D, Hales S. Climate
change: a time of need and opportunity
for the health sector. Lancet. 2009;374
(9707):2123-2125.

54. Bell EJ. Climate change: what com-
petencies and which medical education
and training approaches? BMC Med Educ.
2010;10:31.

55. Ford ]D, Smith T, Berrang-Ford L.
Canadian Federal support for climate
change and health research compared
with the risks posed. Am J Public Health.
2011;101(5):814-821.

56. McClymont Peace D, Myers E.
Community-based participatory process—
climate change and health adaptation
program for Northern First Nations and
Inuit in Canada. Int J Circumpolar Health.
2012;71:1-8.

57. Ford ]D. Indigenous health and
climate change. Am J Public Health.
2012;102(7):1260-1266.

58. Ford JD. Vulnerability of Inuit food
systems to food insecurity as a conse-
quence of climate change: a case study
from Igloolik, Nunavut. Reg Environ
Change. 2009;9(2):83-100.

59. Pearce T, Wright H, Notaina R, et al.
Transmission of environmental knowl-
edge and land skills among Inuit men in
Ulukhaktok, Northwest Territories, Canada.
Hum Ecol. 2011;39(3):271-288.

60. Chatwood S, Bjerregaard P, Young
TK. Global health-a circumpolar perspec-
tive. Am J Public Health. 2012;102(7):
1246-1249.

61. Bruce MG, Deeks SL, Zultz T, et al.
International circumpolar surveillance

system for population-based surveillance
of invasive pneumococcal disease, 1999-
2005. Emerg Infect Dis. 2008;14:25-33.

62. Chandler M], Lalonde CE. Cultural
continuity as a moderator of suicide risk
among Canada’s First Nations. In:
Kirmayer L, Valaskakis G, eds. Healing
Traditions: The Mental Health of Aborigi-
nal Peoples in Canada. Vancouver, BC:
UBC Press; 2008:221-248.

63. Burgess CP, Johnston FH, Berry HL,
et al. Healthy country, healthy people: the
relationship between indigenous health
status and “caring for country.” Med |
Aust. 2009;190(10):567-572.

64. Davis B, McGrath N, Knight S, et al.
Aminina Nud Mulumuluna (“You gotta
look after yourself”): evaluation of the use
of traditional art in health promotion for
aboriginal people in the Kimberley region
of western Australia. Aust Psychol.
2004;39(2):107-113.

65. Government of Nunavut. Upagiag-
tavut - setting the course: climate change
impacts and adaptation in Nunavut.
Iqualuit, NU; 2011. Available at: http://
env.gov.nu.ca/sites/default/files/3154-
315_climate_english_sm.pdf. Accessed
June 21, 2013.

66. Murray V, Ebi KL. IPCC special
report on managing the risks of extreme
events and disasters to advance climate
change adaptation (SREX). J Epidemiol
Community Health. 2012;66(9):759-760.

67. Pardhan-Ali A, Wilson ], Edge VL,
et al. A descriptive analysis of notifiable
gastrointestinal illness in the Northwest
Territories, Canada, 1991-2008. BM]
Open. 2012;2(4):pii:e000732.

68. Ribot J. Vulnerability before adap-
tation: toward transformative climate ac-
tion. Glob Environ Change. 2011;21(4):

1160-1162.

69. Chan HM, Fediuk K, Hamilton S,

et al. Food security in Nunavut, Canada:
barriers and recommendations. Int J Cir-
cumpolar Health. 2006;65(5):416-431.

70. Egeland GM, Pacey A, Cao Z, Sobol
1. Food insecurity among Inuit pre-
schoolers: Nunavut Inuit Child Health
Survey, 2007-2008. CMA/. 2010;182
(3):243-248.

71. Sharma S, Cao X, Roache C, Buchan
A, Reid R, Gittelsohn J. Assessing dietary
intake in a population undergoing a rapid
transition in diet and lifestyle: the Arctic
Inuit in Nunavut, Canada. Br J Nutr.
2010;103(5):749-759.

72. Ford JD, McDowell G, Shirley ], et al.
The dynamic multiscale nature of climate

American Journal of Public Health | Published online ahead of print April 22, 2014


http://www.isuma.tv/en/inuit-knowledge-and-climate-change/movie
http://www.isuma.tv/en/inuit-knowledge-and-climate-change/movie
http://www.isuma.tv/en/inuit-knowledge-and-climate-change/movie
http://env.gov.nu.ca/sites/default/files/3154-315_climate_english_sm.pdf
http://env.gov.nu.ca/sites/default/files/3154-315_climate_english_sm.pdf
http://env.gov.nu.ca/sites/default/files/3154-315_climate_english_sm.pdf

change vulnerability: an Inuit harvesting
example. Ann Assoc Am Geogr. 2013;
103(5):1193-1211.

73. Pearce T, Smit B, Duerden F, et al.
Inuit vulnerability and adaptive capacity
to climate change in Ulukhaktok, North-
west Territories, Canada. Polar Rec

(Gr Brit). 2010;24(148):1-21.

74. Cunsolo Willox A, Harper SL, Ford
]D, et al. Climate change and mental
health: an exploratory case study from
Rigolet, Nunatsiavut, Canada. Climatic
Change. 2013;121(2):255-270.

75. Richmond CAM, Ross NA. Social
support, material circumstance and health
behaviour: influences on health in First
Nation and Inuit communities of Canada.
Soc Sci Med. 2008;67(9):1423-1433.

76. Kral M], Idlout L, Minore ]JB, Dyck
R], Kirmayer L]. Unikkaartuit: meanings
of well-being, unhappiness, health, and
community change among Inuit in Nuna-
vut, Canada. Am J Community Psychol.
2011;48(3-4):426-438.

77. Kral M]. “The weight on our shoul-
ders is too much, and we are falling”:
suicide among Inuit male youth in Nuna-
vut, Canada. Med Anthropol Q. 2013;27
(1):63-83.

78. Ebi K. Climate change and health
risks: assessing and responding to them
through “adaptive management.” Health
Aff (Millwood). 2011;30(5):924-930.

79. Tester FJ, Irniq P. Inuit Qaujimaja-
tuqangit: social history, politics and the
practice of resistance. Arctic. 2008;61
(suppl):48-61.

80. Bird SM, Wiles JL, Okalik L, Kilabuk
], Egeland GM. Living with diabetes on
Baffin Island: Inuit storytellers share their
experiences. Can J Public Health. 2008;99
(1):17-21.

81. Smylie ], Anderson M. Understand-
ing the health of indigenous peoples in
Canada: key methodological and concep-
tual challenges. CMAJ. 2006;175(6):
602-605.

82. Green D, Minchin L. The co-benefits
of carbon management on country. Na-
ture Climate Change. 2012;2:641-643.

83. Ford JD, Smit B, Wandel ],
MacDonald ]. Vulnerability to climate
change in Igloolik, Nunavut: what we can
learn from the past and present. Polar Rec
(Gr Brit). 2006;42(02):127-138.

84. Cunsolo-Willox A, Harper S, Edge V,
“My Word”: Storytelling and Digital Me-
dia Lab, Rigolet Inuit Community Gov-
ernment. Storytelling in a digital age:
digital storytelling as a new critical nar-
rative method for preserving and pro-
moting indigenous oral wisdom. Qual Res.
2013;13(2):127-147.

85. Lehti V, Niemela S, Hoven C,
Mandell D, Sourander A. Mental health,
substance use and suicidal behaviour

among young indigenous people in the
Arctic: a systematic review. Soc Sci Med.
2009;69(8):1194-1203.

86. Green D, King U, Morrison ]. Dis-
proportionate burdens: the multidimen-
sional impacts of climate change on the
health of indigenous Australians. Med |
Aust. 2009;190(1):4-5.

87. Dovers S. Normalizing adaptation.
Glob Environ Change. 2009;19(1):4-6.

88. Milly PC, Betancourt ], Falkenmark
M, et al. Climate change: stationarity is
dead: whither water management? Sci-
ence. 2008;319(5863):573-574.

89. Brooks N, Anderson S, Ayers J,
Burton I, Tellam I. Tracking adaptation
and measuring development. Climate
Change Working Paper 01. London,
England: International Institute for Envi-
ronment and Development; 2011.

90. Adger WN, Barnett ]. Four reasons
for concern about adaptation to climate
change. Environ Plan A. 2009;41
(12):2800-2805.

91. Stafford Smith M, Horrocks L,
Harvey A, Hamilton C. Rethinking adap-
tation for a 4 degrees C world. Philos
Trans A Math Phys Eng Sci. 2011;369
(1934):196-216.

92. O'Brien K. Global environmental
change II: from adaptation to deliberate
transformation. Prog Hum Geogr.
2012;36(5):667-676.

93. Barnosky AD, Hadly EA, Bascompte
], et al. Approaching a state shift in Earth’s
biosphere. Nature. 2012;486(7401):
52-58.

Published online ahead of print April 22, 2014 | American Journal of Public Health

‘ PAST, PRESENT, AND FUTURE THREATS TO Al/AN HEALTH

Ford et al. | Peer Reviewed | Threats to Al/AN Health | €9



