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Abstract

Indigenous circumpolar populations have experienced profound transitions
in lifeways over the past half-century as a result of economic development.
Although there have been positive aspects of this social transformation, most
circumpolar groups today have a triple burden of disease, with a modestly el-
evated infectious disease level, an elevated and increasing burden of chronic
conditions such as obesity and cardiovascular disease, and high rates of men-
tal health—related challenges. The health of contemporary circumpolar pop-
ulations is not easily characterized because of dramatic regional differences
that stem from socioeconomic disparities among nonindigenous groups, in-
dividual population histories, lifestyle factors, environmental pollution, and
underlying biological variation. Overall health and well-being range from
excellent among the Sami of Sweden and Norway to extremely poor among
marginalized native populations in northern Russia. Circumpolar groups to-
day are not only threatened by continued regional economic development
and pollution, but also uniquely vulnerable to global climate change.
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INTRODUCTION

The health of northern populations varies considerably, an unsurprising fact given the enor-
mity of the circumpolar region (17 million km?), its five major areas (Alaska, northern Canada,
Greenland, Scandinavia, and northern Russia), and a population of nearly 10 million residents
(Chatwood et al. 2012). This collective circumpolar population is characterized by its diversity
and includes an array of indigenous groups (several dozen representing seven language fami-
lies) and a considerable number of recent migrants to the region (Young & Bjerregaard 2008b).
Furthermore, circumpolar natives vary, from constituting a small minority of the total regional
population (e.g., <1% in Scandinavia) to a near complete majority (e.g., ~90% in Greenland),
and the Inuit and several other native northern groups have territories that extend across multi-
ple nations (Young & Bjerregaard 2008b, Young 2012). One prominent circumpolar researcher
encapsulated this extreme heterogeneity by comparing the lifeways and health of an Inuit hunter,
a Russian mine worker, and a Norwegian schoolteacher (see Chatwood et al. 2011). Thus, sum-
marizing the health of circumpolar populations is an immense challenge, and consequently, no
review can be truly comprehensive and without critical omissions.

Here, I review the health of circumpolar populations. I begin with an introduction to the
circumpolar region, describing the diverse array of northern environments inhabited by humans,
as well as the cultural and biological adaptations they use to cope with severe climatic and ecological
challenges. I then focus attention on circumpolar peoples, organizing the discussion by region and
concentrating on the indigenous groups for which health data are most available. Next follows
a section on patterns of indigenous circumpolar health and key factors such as diet, physical
activity, and pollution that shape these health outcomes. I then highlight issues of Arctic health
disparities and the risks of global climate change before concluding with a discussion of how
anthropology provides a powerful approach through which to unravel the complex interactions
among environmental exposure, social factors, and underlying genetic susceptibility in shaping
the health of northern populations.

THE CIRCUMPOLAR ENVIRONMENT

Defining “circumpolar” is a surprisingly difficult task because one can delineate the region and
people on the basis of latitude, temperature, permafrost boundaries, political divisions, or demo-
graphics. Here, “circumpolar” refers to Arctic (above ~66.5°N) and subarctic (55-66.5°N) areas;
the terms northern, high-latitude, and Arctic are used synonymously. Given the absence of native
groups at the southern pole, the present review focuses on contemporary northern populations
(Figure 1).

The physical and biological environments in circumpolar regions are diverse and include tem-
perate rainforest, boreal forest (f2iga), tundra, and polar desert (Young 2012). A recurring mis-
conception by outsiders is that the Arctic is untouched and pristine; instead, this region has
experienced rapid economic development over the past half-century and has also endured the
effects of environmental contaminants such as persistent organic pollutants (POPs) and heavy
metals (Bjerregaard et al. 2004, 2008; Donaldson et al. 2010). Furthermore, circumpolar regions
are currently experiencing rapid glacial and sea ice melting and decreased permafrost as a result
of global climate change (Anisimov et al. 2007, IPCC 2007).

Circumpolar environments provide a unique set of challenges to human populations, including
prolonged and severe cold stress with average monthly temperatures that can, in certain regions,
drop to —40°C (—40°F) (Snodgrass et al. 2007). This type of extreme temperature exposes pop-
ulations to acute cold injuries (e.g., hypothermia and frostbite) and to an increased mortality

Snodgrass

Changes may still occur before final publication online and in print



Annu. Rev. Anthropol. 2013.42. Downloaded from www.annualreviews.org
by University of Oregon on 08/22/13. For persona use only

AN42CHO5-Snodgrass ARI 13 July 2013 16:54

Aleut
Pacific Ocean
Inui_t
: (Yup'ik) Chukotka
Alaska (USA) Chukchi  Even
Yukagir
Inuit Eastern Siberia
(Inupiat)
Dene/ Yakut (Sakha)
Athabascan -
Canada
Northwest Russian Federation
Territories i
Arctic Ocean ULk Buryat
Nunayat Nganasan
3 Ket
Inuit ¥
Nenet
Central Siberia
Inuit
Greenland Khanty
Labrador (Denmark)
Mansi
Inuit Inuit
Sami
Fland Finland
Atlantic Ocean Norway
Sweden
Denmark
Figure 1

Map of the Arctic showing key countries ( green text), regions, or political units within countries and selected
indigenous circumpolar populations (black text). Locations are approximate and do not accurately show
population overlap or full geographic distribution. Modified from Arctic Ocean Relief Map by Uwe
Dedering through Wikimedia Commons (original available from http://commons.wikimedia.org/wiki/
File:Arctic_Ocean_relief_location_map.png).

risk from respiratory infections and cardiovascular events (Mikinen & Rytkénen 2008, Revich &
Shaposhnikov 2010, Young & Mikinen 2010). In addition, northern environments are profoundly
seasonal with extreme variation in photoperiod, they have only sparse vegetation, and the overall
energy availability in these ecosystems is low (Snodgrass et al. 2007, Snodgrass 2012).

Northern populations use a variety of cultural and behavioral adaptive strategies to survive in
circumpolar environments, including tailored clothing and seasonal migratory patterns (Snodgrass
et al. 2007). Indigenous northern groups also utilize several biological adaptations to the cold,
including body size and proportions that minimize heat loss, upregulated basal metabolic rate
(BMR), and vascular responses that conserve heat and preserve functionality (Rode & Shephard
1995; Leonard et al. 2005; Snodgrass et al. 2005, 2007; Leonard & Katzmarzyk 2010). These
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biological adaptations appear to consist of a mixture of functional acclimatizational responses and
genetic adaptations (Snodgrass et al. 2007, Beall et al. 2012).

CIRCUMPOLAR PEOPLES

Modern humans first permanently settled circumpolar environments only within the past
20,000 years, expanding initially into northern Eurasia and then later to North America and
Greenland (Hoffecker 2005, Snodgrass et al. 2007). The Arctic was not fully settled until the
Holocene; the development of maritime economies and range expansion seen in many contem-
porary indigenous northern groups such as the Inuit occurred only within the past few thousand
years.

Indigenous Arctic populations are immensely diverse. Groups native to the north range in size
from very small (e.g., Ket of central Siberia with ~1,500 people; Kozlov et al. 2007) to more
numerous populations such as the Inuit (~165,000 people; Bjerregaard & Young 2008) to very
large groups such as the Yakut (~440,000 people; Kozlov etal. 2007). Although all groups specialize
to a certain extentin the harvesting of animal resources, traditional subsistence economies vary and
include maritime hunting, tzigs hunting and fishing, and the herding of reindeer, horse, and/or
cattle (Cordain et al. 2000, Young 2012). Because a comprehensive discussion of indigenous
circumpolar groups is beyond the scope of this review, the following discussion provides details
on several groups for which health data are available.

Alaska

Administratively part of the United States, Alaska is an enormous (~1.5 million km?) yet sparsely
populated state with a total population of approximately 650,000 (Young & Bjerregaard 2008b).
The indigenous population of Alaska (collectively termed Alaska Natives) constitutes nearly 20%
of the population and consists of Inuit (sometimes called “Eskimo”), American Indian, and Aleut
(Berner 2008). Although early Russians and Americans influenced Alaska’s development beginning
in the eighteenth century, it was not until the mid-twentieth century that Alaska experienced
substantial economic development and industrialization (Young 2012). Most Alaska Natives today
reside in small, remote communities.

Inuit are the direct descendants of the Thule, a group of specialized whale hunters that emerged
from the Bering sea coast ~2,000 years ago. The Thule then spread eastward and later transformed
into the Inuit ~500 years ago (Hoffecker 2005). Traditional Inuit subsistence broadened to include
focus on caribou and smaller marine mammals (Bjerregaard & Young 2008). Most Inuit today still
rely on subsistence fishing, hunting, and gathering. At present, Inuit in Alaska number ~47,000
and are composed of two major groups, the Inupiat and the Yup’ik (Berner 2008). The closely
related Siberian Yup’ik (Yuit) are found on Russia’s Chukchi Peninsula.

Northern Canada

Northern Canada includes the Nunavut, Yukon, and Northwest Territories, which together
(3.8 million km?) comprise ~40% of Canada (Young & Bjerregaard 2008b). Population density
is extremely low, and the total population of this region is ~50% indigenous. Two other
regions—Nunavik in northern Quebec and Labrador—are often considered part of northern
Canada. Northern Canada was relatively isolated until the mid-twentieth century, but economic
development and urbanization (primarily connected to mining activities) began to accelerate in
the 1950s. Northern Canada is home to several indigenous groups, including Inuit, Dene First
Nations groups, and Métis (a group defined by mixed First Nations and European heritage)
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(Young 2008a,b). The total Canadian Inuit population is ~51,000 people, of which the largest
population concentration is in Nunavut (~22,000) (Young & Bjerregaard 2008b).

Greenland

Greenland is enormous in area (>2 million km?) but has a total population of only ~57,000
people (Bjerregaard & Stensgaard 2008). Although politically part of Denmark, Greenland has
considerable political autonomy but relies on substantial subsidies from Denmark. Greenland did
experience some development in the early twentieth century, but it was not until the past 50 years
that it experienced major social and economic transformations.

Greenland Inuit, known as kalaallit, comprise ~90% of Greenland’s population (Bjerregaard
& Stensgaard 2008). Elements of Greenland Inuit culture are unique and come from extensive
connections with European societies. They do, however, have close genetic and linguistic ties with
the Inuit population in North America. The traditional diet was based on a maritime economy
focused on fish and marine mammals.

Scandinavia

Scandinavia, which includes the Nordic countries of Norway, Sweden, and Finland, has a total
combined population of nearly 19 million (Hassler et al. 2008b, Young & Bjerregaard 2008b).
The total land area is ~1.1 million km? of which ~380,000 km? is in northern areas.

The indigenous population of the region, the Sami (formerly “Lapp”), historically occupied a
region called Sdpmi, which stretched across northern Scandinavia and into Russia’s Kola Peninsula
(Hassler et al. 2008b, Young 2012). The size of the Sami population is not well-known but
is estimated at 80,000-110,000 people (Hassler et al. 2008b). Traditionally, Sami subsistence
centered on seal hunting but was later transformed around the sixteenth century into an economy
focused on nomadic reindeer herding (Hassler et al. 2008a,b; Broadbent 2010); today, most Sami
are integrated within larger Scandinavian society. Socioeconomic indicators are fairly similar
between the Sami and the non-Sami population in countries such as Sweden, although some
evidence indicates that reindeer-herding Sami have lower incomes and less education (Hassler
et al. 2008b).

Northern Russia

Northern Russia is an enormous region (>9 million km?) that stretches across Asia from the Kola
Peninsula to Chukotka (Young & Bjerregaard 2008b). The total population of northern Russia is
~7.2 million, with an indigenous population [i.e., the 40 groups of “Numerically Small Peoples”
of northern Russia (e.g., Evenki, Nenet, Ket, Nganasan, Chukchi, and Yup’ik)] of ~280,000
people. In addition, several other ethnic groups such as the Yakut (~440,000 people) and Buryat
(~445,000 people) reside in this region and are considered by most researchers to be indigenous
(that approach is followed in this review), yet they are not recognized as indigenous by the Russian
state and instead termed ethnic minorities (see Kozlov et al. 2007). The traditional subsistence
economy varies among indigenous northern Russians and includes maritime hunting, reindeer
hunting, ##iga hunting and fishing, reindeer herding, and horse and cattle herding.

Indigenous Siberians experienced profound changes in lifeways during the Soviet period and,
after the collapse of the Soviet Union in 1991 unleashed catastrophic political and economic
changes, these populations again experienced major transformations that forced many to renew
their reliance on traditional subsistence activities (Snodgrass et al. 2007, Kozlov & Lisitsyn 2008).
The aftereffects of these profound transitions continue to impact native Siberians.
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The Evenki are a Tungusic-speaking group of reindeer herders from the northern Siberia
taiga who number ~35,500 (Forsyth 1992, Leonard et al. 2002). They traditionally were highly
nomadic and occupied a large geographic area. Additional information on the Evenki can be found
in Leonard and coworkers (1994, 1999, 2002).

The Yakut (Sakha) are concentrated in northeastern Siberia and make up ~45% of the popula-
tion of the Sakha Republic (Kozlov etal. 2007). Members of the Turkic language family, the Yakut
traditionally practiced a complex but variable subsistence strategy focused primarily on transhu-
mant horse and cattle pastoralism (Forsyth 1992, Snodgrass et al. 2005, Crate 2006). The Yakut
have experienced particularly rapid shifts in lifeways over the past decade as a result of regional
economic development (Snodgrass et al. 2007).

CIRCUMPOLAR HEALTH: AN OVERVIEW

Information on circumpolar health is incomplete and uneven, with major gaps in data availability.
Surveillance and reporting are far better in regions such as Alaska and northern Canada and less
comprehensive in northern Russia. This issue is compounded by the failure to disaggregate data
by ethnicity or locale in much of the epidemiological literature.

In this overview of health in the Arctic, I first describe macrolevel health indicators such as life
expectancy and infant mortality and then discuss several key health issues: (#) cardiovascular and
metabolic diseases; () cancers; (c) infectious diseases; (d) mental health, accidents, and violence;
and (e) alcoholism, smoking, and substance abuse.

Life expectancy at birth shows enormous variation among indigenous circumpolar populations,
from relatively high among the Sami (~75 years in males, ~80 years in females) to very low among
indigenous Siberians (~45-55 years in males, ~55-65 years in females) (Kozlov et al. 2007, Hassler
etal. 2008¢, Kriimmel 2009, Young 2012) (Table 1). Data generally show a pronounced disparity
in life expectancy in indigenous northern populations compared with nonnative Arctic groups and
national populations (Chatwood et al. 2012). For example, life expectancy at birth among the Inuit
is lower than among non-Inuit residents but ranges from 4.6 to 12.2 years lower, depending on
country (Kriimmel 2009). The fall of the Soviet Union in 1991 led to immediate and dramatic
declines in health and life expectancy among indigenous Siberians that paralleled but exceeded
those documented among the majority population (Leonard etal. 2002, Notzon etal. 2003, Kozlov
etal. 2007, Sorensen etal. 2009, Young 2012). Infant mortality rates are also relatively high among
most native northerners (>10 per 1,000 live births); in several places such as Nunavut, Greenland,
and northern Russia, infant mortality rates are two to three times higher than national levels
(Kozlov et al. 2007, Odland & Arbour 2008, Kriimmel 2009, Young 2012).

Cardiovascular and Metabolic Diseases

In all indigenous circumpolar populations except the Sami, obesity is at moderate to high lev-
els and has become increasingly prevalent over the past several decades (Snodgrass et al. 2006a,
Jorgensen & Young 2008, Jorgensen 2010, Chiteau-Degat et al. 2011, Young 2012). A compre-
hensive study of Inuit in Canada, Greenland, and Alaska showed obesity [body mass index (BMI)
> 30.0] at 16% and 26% in men and women, respectively, but more recent data suggest that
these prevalence rates have increased substantially (Young et al. 2007, Zienczuk & Egeland 2012).
Obesity has also emerged as an important health issue among indigenous Siberians (Snodgrass
et al. 2006a); however, these rates (e.g., 13% in males and 21% in females among the Yakut;
Snodgrass et al. 2010a) are currently moderate. Few data on obesity exist for children, but what
data are available do indicate that obesity is a growing problem for children as young as preschool
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Table 1 Summary of the health information and key risk factors for selected indigenous peoples from circumpolar regions.

Additional information and sources are provided in the text

Main lifestyle, innate,

Region Indigenous people Overall health and key health challenges and environmental risks
Alaska (USA) Inuit, Aleut e Overall good health; modest disparities with Dietary change
nonnative Alaskans and other US residents Low activity levels
e Life expectancy at birth lower than other US High smoking levels
residents by ~5-7 years High rate of alcoholism
e Modest CVD burden; high levels of obesity; Psychosocial stress
moderate hypertension and T2D Pollution
o High rates of alcoholism, suicide, and accidents Poor living conditions
e Modestly elevated infectious disease burden Climate change
Northern Canada Inuit, Dene (First e Regional variation; better health and fewer disparities Dietary change
Nations) in Yukon and NW'T, worse in Nunavut Low activity levels
e Life expectancy lower than that of other Canadians, High smoking levels
especially Nunavut with ~8-10-year difference Psychosocial stress
o Modestly elevated CVD burden; high levels of Pollution
obesity; moderate hypertension and T2D Poor living conditions
e Cancer risk especially high in Nunavut Climate change
e High rates of suicide, accidents, and injuries
o Higher infectious disease risk, especially Nunavut
Greenland Inuit e Overall good health; pronounced disparities with Dietary change
(Denmark) nonnatives in Greenland and Denmark generally Low activity levels
o Life expectancy lower in Greenland by ~10 years High smoking levels
e Modest CVD burden; high levels of obesity; Psychosocial stress
moderate hypertension and T2D Pollution
e Cancer risk relatively high Poor living conditions
e Severe mental health challenges Climate change
e Modestly elevated infectious disease burden
Scandinavia Sami e Overall excellent health; minimal disparities with Dietary change
(Norway, Sweden, nonnative population, although perhaps poorer
Finland) health among reindeer herders
e Life expectancy high and not significantly different
from national populations
e Low CVD burden; low levels of obesity,
hypertension, and T2D
o Modestly elevated mental health challenges
Northern Russia Evenki, Khant, e Overall poor health; pronounced disparities Dietary change
Mansi, Yakut compared with nonnative population Low activity levels
(Sakha) o Life expectancy lower by ~10 years (but Russia low High smoking levels
in general, especially among men) Very high rates of
e High infant mortality rate alcoholism

High CVD burden (especially stroke) but relatively
low T2D

Moderate obesity levels and very high hypertension
rates

Modestly elevated infectious disease burden

Very high rates of alcoholism, suicide, and violence

Psychosocial stress
Pollution

Poor living conditions
Climate change
Adaptive pﬂttc\j tha{

-
may preddsposc

Abbreviations: CVD, cardiovascular disease; NW'T, Northwest Territories; T2D, type 2 diabetes.
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(Jorgensen & Young 2008, Galloway et al. 2010). The association between obesity and cardio-
vascular disease (CVD) among the Inuit is distinct, with fewer metabolic consequences of excess
adiposity compared with other populations (Young 2007, Young et al. 2007).

The Inuit and several other native northern groups were initially thought to be protected from
CVD because several studies in the early twentieth century documented a relatively low cardiovas-
cular burden and a favorable lipid profile (Kozlov et al. 2007, Jorgensen & Young 2008). However,
CVD is now one of the leading causes of death among circuampolar populations (Kriimmel 2009,
Chiteau-Degat et al. 2010, Young 2012). Data show considerable regional variation in CVD;
however, Alaska Natives and Sami have a relatively low burden (Young 2012). Pronounced re-
gional variation also exists for cardiovascular risk factors such as hypertension (>140 mm Hg
systolic blood pressure and/or >90 mm Hg diastolic blood pressure). Indigenous Siberians have
extremely high rates (~20-35%; Kozlov et al. 2007, Snodgrass et al. 2007), whereas other groups
such as the Canadian and Greenland Inuit have somewhat lower levels that are classified as inter-
mediate globally (19% and 22%, respectively; Jorgensen et al. 2004, Jorgensen & Young 2008,
Chiteau-Degat et al. 2010). Circumpolar groups in general still have a relatively favorable lipid
profile and low occurrence of the metabolic syndrome (MetS), although recent data from multiple
regions show a rapid pace of health deterioration (Leonard et al. 2005, Boyer et al. 2007, Kozlov
etal. 2007, Snodgrass et al. 2010b, Young 2012).

Studies have historically reported relatively low levels of type 2 diabetes (T2D; fasting glucose
>126 mg/dl) among northern groups in all circumpolar regions (Jorgensen & Young 2008).
These prevalence rates have increased somewhat in recent decades but are still generally low in
many groups, especially native Siberians (e.g., Yakut, Khanty, and Mansi), in whom 12D rates
are nearly absent (<5%) and fasting glucose levels among many populations (e.g., Yakut, Khanty,
Mansi, and Chukchi) are quite low (~80 mg/dl) (Kozlov et al. 2007; Snodgrass et al. 2010a,b;
Young 2012). The Sami also have a relatively low diabetes prevalence (estimated at <5%) and a
low fasting glucose population mean of ~79 mg/dl (Kozlov et al. 2007, Sjslander 2011). Fasting
glucose values are higher among Greenlanders (~104 mg/dl), as well as among Canadian Inuit
(~92 mg/dl) and Alaska Inuit (~94 mg/dl), and rates of T2D are ~7-10% among Inupiat, Aleut,
and Greenland Inuit (Jorgensen & Young 2008, Snodgrass et al. 2010b, Young 2012).

The main factors that influence cardiovascular and metabolic risk in northern populations
are diet and physical activity. Native northerners, especially maritime societies such as coastal
Inuit populations, have traditionally consumed diets very high in protein and fats and low in
carbohydrates (Shephard & Rode 1996, Cordain et al. 2000, Kozlov et al. 2007). These traditional
diets, many with high levels of # — 3 fatty acids, are protective from cardiovascular and metabolic
conditions (Kozlov etal. 2007, Young 2012). A major dietary shift is occurring across the North as
economic development has accelerated. This transition was perhaps best documented by a study
of northern Canada’s Igloolik Inuit, which tracked changes in health in the same community over
several decades (Shephard & Rode 1996). In addition, a recent study of Greenland and Canadian
Inuit documented high levels of market foods (~80%): Younger individuals are consuming fewer
n — 3 fatty acids and more unhealthy trans—fatty acids (Counil et al. 2008). The transition away
from traditional foods has led to a greater risk of nutrient deficiencies (e.g., Vitamin D and iron)
and increased intake of saturated fats, carbohydrates, and overall calories (Kozlov et al. 2007,
Bjerregaard & Jorgensen 2008, Egeland et al. 2011, Andersen et al. 2012, Jamieson et al. 2012).
Food insecurity is also emerging as an important issue in many Arctic populations, although
continued use of traditional foods continues to be protective (Huet et al. 2012, Young 2012).
However, an emerging problem—termed the Arctic dilemma—is that beneficial traditional foods
are now increasingly contaminated with industrial pollutants (Kuhnlein & Chan 2000, Bjerregaard
& Jorgensen 2008, Kriimmel 2009).
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Decreased energy expenditure resulting from declines in habitual physical activity is likely a key
contributor to the increased burden of cardiovascular and metabolic diseases in the Arctic, although
this issue has not been extensively studied (Shephard & Rode 1996, Bjerregaard & Jorgensen 2008,
Dahl-Petersen etal. 2011, Young 2012). Research among the Yakut, for example, has documented
modest physical activity levels, with particularly low levels among those least involved with the
subsistence herding economy and those consuming more market foods (Snodgrass et al. 2006b).
Furthermore, low activity levels in this population have been linked to several health measures,
including chronic inflammation and poor lipid profiles (Wilson et al. 2013).

One final issue related to determinants of cardiovascular and metabolic diseases in indigenous
circumpolar populations is the contribution of genetic factors to risk patterning. This issue remains
unresolved (Hegele & Pollex 2008, Young 2012); studies among the Inuit, for example, show gene
frequencies that simultaneously reduce and elevate CVD risk. Founder effects in some populations
may also shape risk, such as with the high levels of BRCAI mutations among Greenland natives,
which contribute to breast cancer risk (Fredslund & Bonefeld-Jorgensen 2012).

Cancers

Cancer is one of the leading causes of death in circumpolar populations, with particularly high in-
cidence and mortality among Inuit in Nunavut and Greenland (Friborg & Hassler 2008, Kriimmel
2009, Young 2012). The cancer profile of most northern populations is distinct; the Inuit, for ex-
ample, have a high incidence of nasopharyngeal and salivary cancers (so-called traditional cancers),
as well as high levels of lung and pancreatic cancers (Friborg & Hassler 2008, Alberts et al. 2012,
Kirkegaard 2012). Researchers have documented an ongoing shift in cancer profile among north-
ern groups with an increase in cancers more common in industrialized populations (e.g., breast can-
cer, uterine cancer, and colorectal cancer), as well as a general increase in cancer incidence (Friborg
& Hassler 2008, Circumpol. Inuit Cancer Rev. Work. Group 2008, Ehrsam Day etal. 2010). Rates
of cancer incidence and mortality are generally low for the Sami (Hassler et al. 2008¢). Few high-
quality cancer data are available for northern Russians (Kozlov et al. 2007, Vaktskjold et al. 2008).
One area of considerable concern for native northern populations is the risk of environmental
contaminants contributing to elevated levels of cancer and to other health issues (e.g., reproductive
health and cognitive development) (Bjerregaard et al. 2008, Young 2012). The Arctic is uniquely
vulnerable to pollutants because heavy metals (e.g., mercury) and POPs (e.g., PCBs) from lower-
latitude industrial activities are transported and deposited in circumpolar regions (McConnell &
Edwards 2008). Health risks are particularly acute for native northern populations that regularly
consume large marine carnivores (e.g., polar bear and seal) because long marine food chains
concentrate pollutants (Van Oostdam et al. 2005, Deutch et al. 2007, Donaldson et al. 2010).

Infectious Disease

Beginning several hundred years ago with intensified contact with Europeans, communicable
diseases such as smallpox and measles had a major impact on the health and demography of in-
digenous circumpolar groups (Waldram et al. 2006, Koch et al. 2008). This infectious disease
burden remained high until societal changes within the past half-century drove most infectious
diseases into steep decline. Despite this decline, the current burden of infectious disease remains
elevated in most circumpolar regions. The pattern of diseases is also unique, with high incidence of
gastrointestinal and respiratory tract infections (especially in Nunavut, Greenland, and northern
Russia), as well as elevated rates of hepatitis, parasitic infections (e.g., trichinellosis), and invasive
bacterial diseases (e.g., Streprococcus pneumonia) (Koch et al. 2008, Jenkins etal. 2011, Young 2012).
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Of particular note is the high prevalence of Helicobacter pylori infection across much of the Arctic,
which helps explain population variation in the occurrence of peptic ulcers, gastritis, iron defi-
ciency anemia, and several cancers (Baggett et al. 2006, Koch et al. 2008, Wiggins et al. 2008,
de Martel & Franceschi 2009, Tveit et al. 2011). Furthermore, socioeconomic disparities and
the effects of climate change may prevent future declines in infectious disease. One considerable
challenge has been the burden of tuberculosis; although incidence has generally declined in recent
decades, tuberculosis is still at an elevated level in Alaska, Greenland, Nunavut, and northern
Russia (Kriimmel 2009). Finally, the Arctic has relatively high rates of sexually transmitted infec-
tions, especially gonorrhea and chlamydia; the burden is particularly heavy in Greenland, northern
Canada, and Alaska (Healey & Meadows 2007, Young 2012).

A key determinant of the generally high infectious disease burden in native Arctic populations
is poor-quality housing, which can expose residents to high levels of unclean water and indoor air
pollution (Koch et al. 2008). This is compounded by high rates of smoking and exposure to second-
hand smoke. Furthermore, crowding can increase burden of respiratory infections, especially in
children, and this condition is severe in Nunavut, Greenland, and parts of northern Russia (Young
2012). Poor living conditions result from physical challenges in the northern environment, the
isolation of many native communities, and pronounced socioeconomic disparities (Bjerregaard
etal. 2008, Young & Mikinen 2010).

Mental Health, Accidents, and Violence

Injuries, suicide, and violence are major health challenges for Arctic populations, especially native
groups (Young & Hassler 2008). Most indigenous circumpolar populations have a relatively high
level of mental health challenges, including anxiety, depression, and suicide; these conditions
impose a tremendous health burden in Alaska, northern Canada, Greenland, and northern Russia
(McGrath-Hanna et al. 2003, Silviken & Kvernmo 2008, Timonen 2009, Kaiser et al. 2010, Kral
etal. 2011, Young 2012). The suicide rate among Canadian Inuit, for example, is 6-11 times greater
than for other Canadians (Kriimmel 2009). Suicide, in particular among adolescents and young
adults, has increased recently in a number of circumpolar populations, including Alaska Natives
and Greenland Inuit (Leht et al. 2009, Timonen 2009). Mortality from accidents (e.g., drowning
and traffic accidents) and violence (e.g., homicide), as well as unintentional injury, are very high in
northern Russia, with mortality linked closely to alcohol abuse (Kozlov et al. 2007). Furthermore,
levels of injury and violence are also elevated in Alaska, northern Canada, and Greenland and are
at least 2—4 times higher than the national rates (Strayer et al. 2010, Young 2012). In contrast,
levels of injuries and violence among the Sami are not particularly high.

A major contributor to mental illness and associated conditions among northern populations
is chronic psychosocial stress linked to rapid economic development and social transformations
over the past half-century (Silviken & Kvernmo 2008). Studies in a number of circumpolar regions
have identified key factors such as long-term unemployment, acculturation and loss of traditional
values, lack of self-determination, contamination of traditional foods, and discrimination by non-
native populations (Kozlov et al. 2007, Wolsko et al. 2007, Silviken & Kvernmo 2008, Pufall
etal. 2011, Young 2012). Chronic psychosocial stress associated with social change and economic
marginalization contributes to elevated blood pressure and greater cardiovascular risk in mul-
tiple regions. For example, high levels of chronic psychosocial stress associated with economic
development, urbanization, and lifestyle change have been documented among Siberian groups
such as the Khanty, Mansi, and Yakut (Kozlov et al. 2003, Tyrylgin 2007, Sorensen et al. 2009).
Finally, psychological issues in circumpolar populations must be interpreted within a framework
that considers seasonality in temperature and photoperiod because these environmental factors can
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influence thyroid function and impact behavior and mental health (Leonard et al. 2005, Palinkas
& Suedfeld 2008). For example, studies have documented relatively high prevalence of seasonal
affective disorder (SAD) and other seasonal negative mood states among some Arctic groups, in-
cluding Inuit from Canada and Greenland; the most elevated levels have been found at the highest
latitudes (Haggarty et al. 2002, Kegel et al. 2009).

Alcoholism, Smoking, and Substance Abuse

Alcoholism, smoking, and substance abuse are major health issues for most indigenous northern
populations, and they also contribute to an increased risk of CVD and cancer and to accidents
and violence (Spein 2008, Young 2012). Alcoholism is most severe in northern Russia, with levels
of alcohol use higher than the general Russian population and uncharacteristically high among
women (Kozlov etal. 2007). Alcoholism in Russia has become a greater problem with the social and
political transformations of the past several decades (T'yrylgin 2007). Smoking is at an astonishingly
high level across much of the Arctic, including in an estimated 50-80% of northern Russian
natives, 60% of Greenlanders and Nunavut residents, and 84% of Nunavik Inuit (Kozlov et al.
2007, Spein 2008, Chiteau-Degat et al. 2010, Young 2012). The Nunavik study documented that
all adult participants under 40 years old were current smokers. Smoking, as well as the use of
smokeless tobacco, is also high in children and adolescents in many native communities (Kozlov
etal. 2007, Spein 2008). Cigarette smoking is a major contributor to lung cancer in circumpolar
populations, including among the Inuit for whom lung cancer incidence and smoking prevalence
are thought to be the highest in the world (Friborg & Hassler 2008, Spein 2008). Finally, several
studies (e.g., Segal & Saylor 2007) note substance abuse problems with cocaine, marijuana, and
inhalants among Alaska Natives.

HEALTH DISPARITIES AND THE LEGACY
OF ECONOMIC DEVELOPMENT

Pronounced health disparities have been documented for much of the Arctic, yet this issue has
not attracted the same level of attention as has inequality or poor health in other parts of the
world (Chatwood et al. 2012). Although much of the Arctic is politically located within some
of the world’s most developed countries, most circumpolar regions show pronounced and, for
some, worsening health disparities compared with the national populations, as well as a strong
northern versus southern health gradient (Kriimmel 2009, Chatwood et al. 2012, Young 2012).
For example, there is a 10-year gap in life expectancy between Canadian Inuit and the general
Canadian population (Sheppard & Hetherington 2012).

The range of health disparities in the Arctic is enormous, varying from virtually nonexistent to
extreme (Bjerregaard et al. 2008, Chatwood et al. 2012). At one end of the spectrum are the Sami
with overall favorable health indicators and no or minimal health disparities compared with the ma-
jority Scandinavian population. At the other end of the spectrum are indigenous northern Russians
with extremely poor health indicators and marked disparities compared with Russia as a whole.

Despite important improvements in health over the past half-century, most circumpolar pop-
ulations have seen lower-than-expected gains in life expectancy and infant survival, and the in-
fectious disease burden remains stubbornly high. With increases in chronic disease over the past
several decades, there are reasons for concern about a double burden of disease. Furthermore, the
enormous toll of mental health-related issues (e.g., alcoholism, suicide, and violence) creates a
triple burden of disease for many circumpolar populations.

This pattern of health disparities has developed for several reasons. First, although most
northern regions are rich in natural resources (e.g., oil and mineral wealth), their economies
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are generally resource extractive, and thus regional wealth does not necessarily translate into
health benefits for all. Second, with the exception of the Sami, marked socioeconomic disparities
between indigenous and nonindigenous residents contribute to chronic psychosocial stress,
differences in living conditions, and other factors that influence risk for chronic conditions,
infectious disease, and mental illness (Bjerregaard et al. 2008, Young 2012). However, the case of
the Sami shows that these disparities are not inevitable but instead a product of social, economic,
and historical factors in each country (Norum & Nieder 2012). The overall excellent health
of the Sami has been attributed to relatively slow regional acculturation processes, which have
preserved key protective elements of traditional Sami culture, and to the generally favorable
socioeconomic conditions (e.g., educational attainment) that are similar to those in non-Sami
Scandinavian populations (Hassler et al. 2008a). Third, economic development in most of the
Arctic has been particularly rapid and intense, which has placed a heavy emotional strain on
populations who are experiencing profound shifts in lifeways and traditions (Bjerregaard et al.
2004). Finally, high levels of environmental pollution contribute to disease burden, and these
effects are typically most severe among native communities in remote locales.

CLIMATE CHANGE AND ITS EFFECTS ON CIRCUMPOLAR HEALTH

Indigenous circumpolar groups today are threatened by continued regional economic development
and pollution and are also uniquely vulnerable to the effects of global climate change. A number of
studies have documented the occurrence of climate change in circumpolar regions, most notably
pronounced warming, with predictions for mean annual temperature increases of 3—7°C by the
end of the twenty-first century (Parkinson & Evengard 2009, Willis & MacDonald 2011, Revich
etal. 2012). Climatic change in the Arctic is more rapid than in other regions and has already led
to glacial and sea ice melting and decreased permafrost (Anisimov et al. 2007, IPCC 2007).

The effects of climate change on health are not simple and thus difficult to predict. However, key
issues include (#) shifts in weather patterns and environmental conditions (Parkinson & Evengard
2009, Brubaker et al. 2011); (b) higher sea level, which threatens coastal communities (Anisimov
et al. 2007); (¢) altered access to traditional lands and foods, with effects on diet and emotional
well-being (Parkinson & Evengédrd 2009, Brubaker et al. 2011, Cunsolo Willox et al. 2012,
Ford 2012); (d) disruption of water supplies, with concomitant increase in infectious disease
burden (Evengard et al. 2011, Ford 2012); and (¢) range expansion of parasitic zoonoses into
more northern areas (Jenkins et al. 2011, Revich et al. 2012). In fact, climate change has already
affected circumpolar lifeways and health, including precipitating increased food insecurity among
Canadian and Greenland Inuit (Beaumier & Ford 2010, Goldhar et al. 2010) and damaging
community water infrastructure among rural Alaskans increasing hospitalization rates for
respiratory and skin infections (Hennessy et al. 2008, Evengard et al. 2011). In short, circumpolar
populations are serving as the bellwethers of global climate change. Despite this threat, research
has shown many examples of resilience in the face of environmental challenges, as well as effective
community-based strategies to mitigate the consequences of climate change (Brubaker et al.
2011, McClymont Peace & Myers 2012).

INTEGRATIVE ANTHROPOLOGICAL APPROACHES
TO CIRCUMPOLAR HEALTH

An anthropological approach to circumpolar health provides a powerful lens through which
to consider how evolutionary forces shape susceptibility to disease. Furthermore, this holistic,
integrative approach allows researchers to elucidate how cultural and individual factors interact
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with underlying genetic susceptibility within the context of a particular environment to structure
health risk. This section provides an example of how an evolutionary and biocultural approach
can be used to understand the myriad factors that shape circumpolar health.

Indigenous Siberians such as the Yakut and Evenki display a cardiovascular risk profile that
contrasts markedly with many lower-latitude groups and includes extremely high levels of hy-
pertension and stroke and moderately high but increasing obesity, yet a relatively favorable lipid
profile and a low prevalence of T2D (Snodgrass et al. 2007). This contrasts with other popu-
lations that have experienced recent economic development, which have a chronic disease risk
profile characterized by moderately elevated blood pressure, high levels of obesity, very high T2D
risk, and an unfavorable lipid profile (Weyer et al. 2000, McDade & Nyberg 2010). This regional
variation, with few exceptions (Snodgrass et al. 2007, McDade & Nyberg 2010, Liebert et al.
2013), has attracted little attention.

Recent research among the Evenki, Yakut, and Buryat has considered whether metabolic adap-
tation to the cold and marginal northern environment (i.e., upregulated BMR) structures chronic
disease risk (Snodgrass et al. 2007, 2008; Leonard et al. 2009). BMR was found to be positively
correlated with blood pressure, even when controlling for a variety of potentially confounding
factors (e.g., body composition, age, smoking, and extent of urbanization). This research also
documented a negative association between BMR and low-density lipoprotein (LDL) cholesterol.
Taken together, these data suggest that, at least for indigenous Siberians, biological adaptation
to the circumpolar environment contributes to an increased risk of hypertension but a lower
risk of dyslipidemia. Although this research is preliminary, it does suggest that adaptation to the
northern environment, combined with the unique Russian political factors that have marginalized
native groups, structures the distinctive chronic disease profile seen among indigenous Siberians.
More generally, it emphasizes the need to consider regional adaptive patterns when investigating
global health variation and underscores the importance of developing innovative models to
understand disease patterns that integrate environmental exposure with underlying differences in
susceptibility.

ARCTIC HEALTH RESOURCES, RESEARCH NETWORKS, AND INITIATIVES

Arctic Health (http://www.arctichealth.org/) is a National Institutes of Health and University of Alaska—sponsored
website that serves as a clearinghouse for circumpolar health information and includes a comprehensive publication
database and links to the Alaska Native Tribal Health Consortium’s Digital Stories health-related video collection
(http://www.youtube.com/user/ANTHCDigitalStories).

‘The International fournal of Circumpolar Health (http://www.circumpolarhealthjournal.net/index.php/ijch/
index) is an open-access journal and is the main publication for articles on the health of indigenous northern peoples.

The International Union for Circumpolar Health {UCH; http://www.iuch.net), an international nongovern-
mental organization, is a key network that links researchers and policy makers interested in the health and well-being
of circumpolar groups; it also brings together regional circumpolar health organizations from the United States,
Canada, Greenland, Scandinavia, and Russia (Bruce 2011). The International Congress on Circumpolar Health
(ICCH; http://www.iuch.net/meetings.php) is the main international conference on circumpolar health and is
held every three years (Bjerregaard et al. 2004).

The International Polar Year (IPY; http://www.ipy.org/), which occurs approximately every w() Wa L«i\ E
circumpolar research initiative and project sponsor. The most recent IPY, the fourth, took place i m )( 8 and /’f/
focused attention on the health and well-being of circumpolar populations (ICSU 2004, Parkmson 1 l)
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SUMMARY POINTS

1. Circumpolar populations are diverse in their traditional subsistence means and culture,
genetic backgrounds, and the environments they inhabit. The unique stressors of the
circumpolar environment present challenges to which these populations have adapted
through cultural, behavioral, and biological means.

2. Summarizing the health of circumpolar populations is challenging because of pronounced
regional differences. Overall health and well-being range from excellent among the Sami
of Scandinavia to extremely poor among the socially and economically marginalized
native populations of northern Russia.

3. These regional health differences are shaped by unique population histories, variation
in diet and activity patterns, socioeconomic disparities with nonindigenous groups, en-
vironmental pollution, and biological factors.

4. Economic development has brought with it some positive elements, including increases
in life expectancy and a lower burden of infectious disease. However, recent social and
economic changes have also precipitated a rise in chronic diseases and mental health
challenges.

5. Climate change is already affecting the lifeways and health of circumpolar peoples, and
its effects will accelerate in the coming century.

6. An anthropological approach that integrates evolutionary and biocultural perspectives
provides a powerful tool for examining circumpolar health as it considers environmental
exposure, sociocultural factors, and underlying differences in susceptibility.

DISCLOSURE STATEMENT

The author is not aware of any affiliations, memberships, funding, or financial holdings that might
be perceived as affecting the objectivity of this review.

ACKNOWLEDGMENTS

I thank Bill Leonard and Heather McClure for their valuable comments and suggestions on an
earlier draft of this article.

LITERATURE CITED

Alberts SR, Kelly JJ, Ashokkumar R, Lanier AP. 2012. Occurrence of pancreatic, biliary tract, and gallbladder
cancers in Alaska Native people, 1973-2007. Int. 7. Circumpol. Health 71:17521

Andersen S, Laurberg P, Hvingel B, Kleinschmidt K, Heickendorff L, Mosekilde L. 2013. Vitamin D status in
Greenland is influenced by diet and ethnicity: a population-based survey in an Arctic society in transition.
Br. 7. Nutr. 109:928-35

Anisimov OA, Vaughan DG, Callaghan TV, Furgal C, Marchant H, et al. 2007. Polar regions (Arctic and
Antarctic). In Contribution of Working Group II to the Fourth Assessment Report of the Intergovernmental Panel
on Climate Change, ed. ML Parry, OF Canziani, JP Palutikof, PJ van der Linden, CE Hanson, pp. 653-85.
Cambridge, UK: Cambridge Univ. Press

Baggett HC, Parkinson AJ, Muth PT, Gold BD, Gessner BD. 2006. Endemic iron deficiency associated with
Helicobacter pylori infection among school-aged children in Alaska. Pediatrics 117:¢396-404

Snodgrass

Changes may still occur before final publication online and in print



Annu. Rev. Anthropol. 2013.42. Downloaded from www.annualreviews.org
by University of Oregon on 08/22/13. For persona use only

AN42CHO5-Snodgrass ARI 13 July 2013 16:54

Beall CM, Jablonski NG, Steegmann AT. 2012. Human adaptation to climate: temperature, ultraviolet radi-
ation, and altitude. See Stinson et al. 2012, pp. 177-250

Beaumier MC, Ford JD. 2010. Food insecurity among Inuit women exacerbated by socioeconomic stresses
and climate change. Can. 7. Public Health 101:196-201

Berner J. 2008. Alaska. See Young & Bjerregaard 2008a, pp. 53-70

Bjerregaard P, Berner J, Odland JO&. 2008. Environment and living conditions. See Young & Bjerregaard
2008a, pp. 173-91

Bjerregaard P, Jorgensen M. 2008. Diet, nutrition, and physical activity. See Young & Bjerregaard 2008a,
pp. 192-204

Bjerregaard P, Stensgaard T. 2008. Greenland. See Young & Bjerregaard 2008a, pp. 23-38

Bjerregaard P, Young TK. 2008. Inuit. See Young & Bjerregaard 2008a, pp. 119-33

Bjerregaard P, Young TK, Curtis T. 2004. 35 years of ICCH: evolution or stagnation of circumpolar health
research? Int. J. Circumpol. Health 63(Suppl. 2):23-29

Boyer BB, Mohatt GV, Plaetke R, Herron J, Stanhope KL, etal. 2007. Metabolic syndrome in Yup’ik Eskimos:
the Center for Alaska Native Health Research (CANHR) Study. Obesity 15:2535-40

Broadbent ND. 2010. Lapps and Labyrinths: Saami Prebistory, Colonization, and Cultural Resilience. Washington,
DC: Smithson. Inst. Sch. Press

Brubaker M, Berner J, Chavan R, Warren J. 2011. Climate change and health effects in Northwest Alaska.
Glob. Health Action 4:8445

Bruce M. 2011. The International Union for Circumpolar Health—an important actor in circumpolar health.
Int. 7. Circumpol. Health 70:3-5

Chiteau-Degat M-E, Dewailly E, Charbonneau G, Laouan-Sidi EA, Tremblay A, Egeland GM. 2011.
Obesity risks: towards an emerging Inuit pattern. Int. 7. Circumpol. Health 70:166-77

Chiteau-Degat M-E, Dewalilly E, Noél M, Valera B, Ferland A, et al. 2010. Hypertension among the Inuit
from Nunavik: Should we expect an increase because of obesity? Int. 7. Circumpol. Health 69:361-72

Chatwood S, Bjerregaard P, Young TK. 2012. Global health—a circumpolar perspective. Ams. 7. Public Health
102:1246-49

Chatwood S, Parkinson A, Johnson R. 2011. Circumpolar health collaborations: a description of players and
a call for further dialogue. Int. 7. Circumpol. Health 70:576-83

Circumpol. Inuit Cancer Rev. Work. Group, Kelly J, Lanier A, Santos M, Healey S, etal. 2008. Cancer among
the circumpolar Inuit, 1989-2003. II. Patterns and trends. Int. 7. Circumpol. Health 67:408-20

Cordain L, Miller JB, Eaton SB, Mann N, Holt SH, Speth JD. 2000. Plant-animal subsistence ratios and
macronutrient energy estimations in worldwide hunter-gatherer diets. Am. 7. Clin. Nutr. 71:682-92

Counil E, Dewailly E, Bjerregaard P, Julien P. 2008. Trans-polar-fat: All Inuit are not equal. Br. 7. Nutr.
100:703-6

Crate SA. 2006. Cows, Kin, and Globalization: An Ethnography of Sustainability. Lanham, MD: Altamira

Cunsolo Willox A, Harper SL, Ford JD, Landman K, Houle K, etal. 2012. “From this place and of this place:”
climate change, sense of place, and health in Nunatsiavut, Canada. Soc. Sci. Med. 75:538-47

Dahl-Petersen IK, Jorgensen ME, Bjerregaard P. 2011. Physical activity patterns in Greenland: a country in
transition. Scand. J. Public Health 39:678-86

Day GE, Lanier AP, Bulkow L, Kelly JJ, Murphy N. 2010. Cancers of the breast, uterus, ovary and cervix
among Alaska Native women, 1974-2003. Int. . Circumpol. Health 69:72-86

de Martel C, Franceschi S. 2009. Infections and cancer: established associations and new hypotheses. Crit.
Rev. Oncol. Hematol. 70:183-94

Deutch B, Pedersen HS, Asmund G, Hansen JC. 2007. Contaminants, diet, plasma fatty acids and smoking
in Greenland 1999-2005. Sci. Total Environ. 372:486-96

Donaldson SG, Van Oostdam ], Tikhonov C, Feeley M, Armstrong B, etal. 2010. Environmental contaminants
and human health in the Canadian Arctic. Sci. Total Environ. 408:5165-234

Egeland GM, Johnson-Down L, Cao ZR, Sheikh N, Weiler H. 2011. Food insecurity and nutrition transition
combine to affect nutrient intakes in Canadian Arctic communities. 7. Nutr. 141:1746-53

Evengard B, Berner J, Brubaker M, Mulvad G, Revich B. 2011. Climate change and water security with a
focus on the Arctic. Glob. Health Action 4:8449

www.annualreviews.org o Circumpolar Health

Changes may still occur before final publication online and in print

3
&
A
. 1ap

—

z

M L

Vg P

b

S

Ly
E
)



Annu. Rev. Anthropol. 2013.42. Downloaded from www.annualreviews.org
by University of Oregon on 08/22/13. For persona use only

Z

AN42CHO05-Snodgrass ARI

N

I

E
<
5 b

—

45y P

13 July 2013 16:54

Ford JD. 2012. Indigenous health and climate change. Am. 7. Public Health 102:1260-66

Forsyth J. 1992. A History of the Peoples of Siberia: Russia’s Asian colony 1581-1990. Cambridge, UK: Cambridge
Univ. Press

Fredslund SO, Bonefeld-Jorgensen EC. 2012. Breast cancer in the Arctic—changes over the past decade. Int.
7. Circumpol. Health 71:19155

Friborg J, Hassler S. 2008. Cancer. See Young & Bjerregaard 2008a, pp. 308-33

Galloway T, Young TK, Egeland GM. 2010. Emerging obesity among preschool-aged Canadian Inuit chil-
dren: results from the Nunavut Inuit Child Health Survey. Inz. 7. Circumpol. Health 69:151-57

Goldhar C, Ford JD, Berrang-Ford L. 2010. Prevalence of food insecurity in a Greenlandic community and
the importance of social, economic and environmental stressors. Int. 7. Circumpol. Health 69:285-303

Haggarty JM, Cernovsky Z, Husni M, Minor K, Kermeen P, Merskey H. 2002. Seasonal affective disorder in
an Arctic community. Acta Psychiatr. Scand. 105:378-84

Hassler S, Kvernmo S, Kozlov A. 2008a. Sami. See Young & Bjerregaard 2008a, pp. 148-72

Hassler S, Sjolander P, Janlert U. 2008b. Northern Fennoscandia. See Young & Bjerregaard 2008a, pp. 103-18

Hassler S, Soininen L, Sj6lander P, Euro P. 2008c. Cancer among the Sami—a review on the Norwegian,
Swedish and Finnish Sami populations. Int. 7. Circumpol. Health 67:421-32

Healey GK, Meadows LM. 2007. Inuit women’s health in Nunavut, Canada: a review of the literature. Int. 7.
Circumpol. Health 66:199-214

Hegele R, Pollex R. 2008. Genetic susceptibility. See Young & Bjerregaard 2008a, pp. 229-44

Hennessy TW, Ritter T, Holman RC, Bruden DL, Yorita KL, etal. 2008. The relationship between in-home
water service and the risk of respiratory tract, skin, and gastrointestinal tract infections among rural Alaska
Natives. Am. J. Public Health 98:2072-78

Hoffecker JF. 2005. A Prebistory of the North: Human Settlement of the Higher Latitudes. New Brunswick, NJ:
Rutgers Univ. Press

Huet C, Rosol R, Egeland GM. 2012. The prevalence of food insecurity is high and the diet quality poor in
Inuit communities. 7. Nutr. 142:541-47

Int. Counc. Sci. ACSU). 2004. A Framework for the International Polar Year 2007—2008. Produced by the ICSU
IPY 2007-2008 Plan. Group. Paris: ICSU. http://www.icsu.org/publications/reports-and-reviews/
a-framework-for-the-international-polar-year-2007-2008/IPY-framework.pdf

Intergov. Panel Climate Change (IPCC). 2007. Climate Change 2007: Synthesis Report. Contribution of Working
Groups I, IT and 111 to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change, ed. RK
Pachauri, A Reisinger. Geneva: IPCC

Jamieson JA, Weiler HA, Kuhnlein HV, Egeland GM. 2012. Traditional food intake is correlated with iron
stores in Canadian Inuit men. 7. Nutr. 142:764-70

Jenkins EJ, Schurer JM, Gesy KM. 2011. Old problems on a new playing field: Helminth zoonoses transmitted
among dogs, wildlife, and people in a changing northern climate. Vet. Parasitol. 182:54—69

Jorgensen ME. 2010. Obesity and diabetes—an Arctic challenge. Int. 7. Circumpol. Health 69:320-21

Jorgensen ME, Bjerregaard P, Gyntelberg F, Borch-Johnsen K, Greenl. Popul. Study. 2004. Prevalence of
the metabolic syndrome among the Inuit in Greenland. A comparison between two proposed definitions.
Diabet. Med. 21:1237-42

Jorgensen ME, Young TK. 2008. Cardiovascular diseases, diabetes, and obesity. See Young & Bjerregaard
2008a, pp. 291-307

Kaiser N, Sj6lander P, Liljegren AE, Jacobsson L, Renberg ES. 2010. Depression and anxiety in the reindeer-
herding Sami population of Sweden. Int. 7. Circumpol. Health 69:383-93

Kegel M, Dam H, Ali F, Bjerregaard P. 2009. The prevalence of seasonal affective disorder (SAD) in Greenland
is related to laticude. Nord. 7. Psychiatry 63:331-35

Kirkegaard J. 2012. Incidence of pancreatic cancer in Greenland 2000-2010. Inz. 7. Circumpol. Health 71:18368

Koch A, Bruce M, Homee P. 2008. Infectious diseases. See Young & Bjerregaard 2008a, pp. 265-90

Kozlov A, Lisitsyn D. 2008. Arctic Russia. See Young & Bjerregaard 2008a, pp. 71-102

Kozlov Al, Vershubsky G, Kozlova M. 2003. Stress under modernization in indigenous populations of Siberia.
Int. J. Circumpol. Health 62:158-66

Snodgrass

Changes may still occur before final publication online and in print


http://www.icsu.org/publications/reports-and-reviews/a-framework-for-the-international-polar-year-2007-2008/IPY-framework.pdf
http://www.icsu.org/publications/reports-and-reviews/a-framework-for-the-international-polar-year-2007-2008/IPY-framework.pdf

Annu. Rev. Anthropol. 2013.42. Downloaded from www.annualreviews.org
by University of Oregon on 08/22/13. For persona use only

AN42CHO5-Snodgrass ARI 13 July 2013 16:54

Kozlov Al, Vershubsky G, Kozlova M. 2007. Indigenous Peoples of Northern Russia: Anthropology and
Health. Circumpol. Health Suppl. 1. Aapistie, Oulu, Finland: Int. Assoc. Circumpol. Health. 183 pp.
http://www.circumpolarhealthjournal.net/public/journals/32/chs/CHS_2007_1.pdf

Kral MJ, Idlout L, Minore J B, Dyck RJ, Kirmayer LJ. 2011. Unikkaartuit: meanings of well-being, unhappiness,
health, and community change among Inuit in Nunavut, Canada. Awmz. 7. Community Psychol. 48:426-38

Kriimmel EM. 2009. The Circumpolar Inuit Health Summit: a summary. Int. 7. Circumpol. Health 68:509-18

Kuhnlein HV, Chan HM. 2000. Environment and contaminants in traditional food systems of northern
indigenous peoples. Annu. Rev. Nutr. 20:595-626

Lehti V, Niemeli S, Hoven C, Mandell D, Sourander A. 2009. Mental health, substance use and suicidal
behaviour among young indigenous people in the Arctic: a systematic review. Soc. Sci. Med. 69:1194-203

Leonard WR, Crawford MH, Comuzzie AG, Sukernik RI. 1994. Correlates of low serum lipid levels among
the Evenki herders of Siberia. Am. 7. Hum. Biol. 6:329-38

Leonard WR, Galloway VA, Ivakine E, Osipova L, Kazakovtseva M. 1999. Nutrition, thyroid function and
basal metabolism of the Evenki of central Siberia. Int. 7. Circumpol. Health 58:281-95

Leonard WR, Galloway VA, Ivakine E, Osipova L, Kazakovtseva M. 2002. Ecology, health and lifestyle change
among the Evenki herders of Siberia. In Human Biology of Pastoral Populations, ed. WR Leonard, MH
Crawford, pp. 209-35. Cambridge, UK: Cambridge Univ. Press

Leonard WR, Katzmarzyk PT. 2010. Body size and shape: climatic and nutritional influences on human body
morphology. See Muehlenbein 2010, pp. 157-69

Leonard WR, Snodgrass JJ, Sorensen MV. 2005. Metabolic adaptation in indigenous Siberian populations.
Annu. Rev. Anthropol. 34:451-71

Leonard WR, Snodgrass JJ, Sorensen MV. 2009. Health consequences of social and ecological diversity
among indigenous Siberian populations: biocultural and evolutionary interactions. In Health, Risk, and
Adversity: A New Synthesis from Biological Anthropology, ed. C Panter-Brick, A Fuentes, pp. 26-51.
New York: Berghahn

Liebert MA, Snodgrass JJ, Madimenos FC, Cepon TJ, Blackwell AD, Sugiyama LS. 2013. Implications of
market integration for cardiovascular and metabolic health among an indigenous Amazonian population.
Ann. Hum. Biol. 40:228-42

Mikinen TM, Rytkénen M. 2008. Cold exposure, adaptation, and performance. See Young & Bjerregaard
2008a, pp. 245-64

McClymont Peace D, Myers E. 2012. Community-based participatory process—climate change and health
adaptation program for Northern First Nations and Inuit in Canada. Inz. 7. Circumpol. Health 71:1-8

McConnell JR, Edwards R. 2008. Coal burning leaves toxic heavy metal legacy in the Arctic. Proc. Natl. Acad.
Sci. USA 105:12140-44

McDade TW, Nyberg CH. 2010. Acculturation and health. See Muehlenbein 2010, pp. 581-601

McGrath-Hanna NK, Greene DM, Tavernier RJ, Bult-Ito A. 2003. Diet and mental health in the Arctic: Is
diet an important risk factor for mental health in circumpolar people?—a review. Inz. . Circumpol. Health
62:228-41

Muehlenbein MP, ed. 2010. Human Evolutionary Biology. New York: Cambridge Univ. Press

Norum J, Nieder C. 2012. Socioeconomic characteristics and health outcomes in Sami speaking municipalities
and a control group in northern Norway. Int. 7. Circumpol. Health 71:19127

Notzon FC, Komarov YM, Ermakov SP, Savinykh AI, Hanson MB, Albertorio J. 2003. Vital and health
statistics: Russian Federation and United States, selected years 1985-2000 with an overview of Russian
mortality in the 1990s. National Center for Health Statistics. Vital Health Stat. 5(11):1-55

Odland J@, Arbour L. 2008. Maternal and child health. See Young & Bjerregaard 2008a, pp. 379-404

Palinkas LA, Suedfeld P. 2008. Psychological effects of polar expeditions. Lancet 371:153-63

Parkinson AJ. 2011. The International Polar Year: continuing the Arctic human health legacy. Int. J. Circumpol.
Health 70:447-49

Parkinson AJ, Evengérd B. 2009. Climate change, its impact on human health in the Arctic and the public
health response to threats of emerging infectious diseases. Glob. Health Action 2:2075

Pufall EL, Jones AQ, McEwen SA, Lyall C, Peregrine AS, Edge VL. 2011. Perception of the importance of
traditional country foods to the physical, mental, and spiritual health of Labrador Inuit. Arctic 64:242-50

www.annualreviews.org o Circumpolar Health

Changes may still occur before final publication online and in print

9
¢

—

z

€
B

M L

Vg P

b

S

Ly
E
)


http://www.circumpolarhealthjournal.net/public/journals/32/chs/CHS_2007_1.pdf

Annu. Rev. Anthropol. 2013.42. Downloaded from www.annualreviews.org
by University of Oregon on 08/22/13. For persona use only

Z

AN42CHO05-Snodgrass ARI

N

I

E
<
5 b

—

45y P

13 July 2013 16:54

Revich B, Tokarevich N, Parkinson AJ. 2012. Climate change and zoonotic infections in the Russian Arctic.
Int. §. Circumpol. Health 71:18792

Revich BA, Shaposhnikov DA. 2010. Extreme temperature episodes and mortality in Yakutsk, East Siberia.
Rural Remote Health 10:1338

Rode A, Shephard RJ. 1995. Basal metabolic rate of Inuit. Am. J. Hum. Biol. 7:723-29

Segal B, Saylor B. 2007. Social transition in the North: comparisons of drug-taking behavior among Alaska
and Russian Natives. Int. 7. Circumpol. Health 66:71-76

Shephard RJ, Rode A. 1996. The Health Consequences of ‘Modernization’: Evidence from Circumpolar Peoples.
Cambridge, UK: Cambridge Univ. Press

Sheppard AJ, Hetherington R. 2012. A decade of research in Inuit children, youth, and maternal health in
Canada: areas of concentration and scarcities. Int. J. Circumpol. Health 71:18383

Silviken A, Kvernmo S. 2008. Mental health and suicide. See Young & Bjerregaard 2008a, pp. 359-78

Sjolander P. 2011. What is known about the health and living conditions of the indigenous people of northern
Scandinavia, the Sami? Glob. Health Action 4:8457

Snodgrass JJ. 2012. Human energetics. See Stinson et al. 2012, pp. 327-86

Snodgrass JJ, Leonard WR, Sorensen MV, Tarskaia LA, Alekseev VP, Krivoshapkin V. 2006a. The emergence
of obesity among indigenous Siberians. 7. Physiol. Anthropol. 25:75-84

Snodgrass JJ, Leonard WR, Sorensen MV, Tarskaia LA, Mosher MJ. 2008. The influence of basal metabolic
rate on blood pressure among indigenous Siberians. Amz. 7. Phys. Anthropol. 137:145-55

Snodgrass JJ, Leonard WR, Tarskaia LA, Alekseev VP, Krivoshapkin VG. 2005. Basal metabolic rate in the
Yakut (Sakha) of Siberia. Am. . Hum. Biol. 17:155-72

Snodgrass JJ, Leonard WR, Tarskaia LA, Cepon TJ, Klimova TM, Krivoshapkin VG. 2010a. Rapid changes
in cardiovascular risk factors associated with economic development and lifestyle change in an indigenous
circumpolar population [abstract]. Anz. 7. Phys. Anthropol. (Suppl.) 50:220

Snodgrass JJ, Leonard WR, Tarskaia LA, Egorova AG, Maharova NV, et al. 2010b. Impaired fasting glucose
and the metabolic syndrome among an indigenous Siberian population. Int. 7. Circumpol. Health 69:87-98

Snodgrass JJ, Leonard WR, Tarskaia LA, Schoeller DA. 2006b. Total energy expenditure in the Yakut (Sakha)
of Siberia as measured by the doubly labeled water method. Am. 7. Clin. Nutr. 84:798-806

Snodgrass JJ, Sorensen MV, Tarskaia LA, Leonard WR. 2007. Adaptive dimensions of health research among
indigenous Siberians. An. 7. Hum. Biol. 19:165-80

Sorensen MV, Snodgrass JJ, Leonard WR, McDade TW, Tarskaya LA, et al. 2009. Lifestyle incongruity,
stress and immune function in indigenous Siberians: the health impacts of rapid social and economic
change. Am. 7. Phys. Anthropol. 138:62—-69

Spein AR. 2008. Smoking, alcohol, and substance use. See Young & Bjerregaard 2008a, pp. 205-28

Stinson S, Bogin B, O’Rourke D, eds. 2012. Human Biology: An Evolutionary and Biocultural Approach. New
York: Wiley-Blackwell. 2nd ed.

Strayer HD, Lucas DL, Hull-Jilly DC, Lincoln JM. 2010. Drowning in Alaska: progress and persistent
problems. Int. . Circumpol. Health 69:253-64

Timonen M. 2009. Special editorial. Int. 7. Circumpol. Health 68:202-3

Tveit AH, Bruce MG, Bruden DL, Morris J, Reasonover A, et al. 2011. Alaska sentinel surveillance study of
Helicobacter pylori isolates from Alaska Native persons from 2000 to 2008. 7. Clin. Microbiol. 49:3638-43

Tyrylgin MA. 2007. 15 years of social crisis in the largest circumpolar region: hygienic implications. Alaska
Med. 49(2 Suppl.):273-75

Vaktskjold A, Ungurjanu TN, Klestsjinov NM. 2008. Cancer incidence in the Nenetskij Avtonomnyj Okrug,
Arctic Russia. Int. J. Circumpol. Health 67:433-44

Van Oostdam JV, Donaldson SG, Feeley M, Arnold D, Ayotte P, et al. 2005. Human health implications of
environmental contaminants in Arctic Canada: a review. Sci. Total Environ. 351-52:165-246

Waldram JB, Herring DA, Young TK. 2006. Aboriginal Health in Canada: Historical, Cultural, and Epidemio-
logical Perspectives. Toronto: Univ. Tor. Press. 2nd ed.

Weyer C, Pratley RE, Snitker S, Spraul M, Ravussin E, Tataranni PA. 2000. Ethnic differences in insulinemia
and sympathetic tone as links between obesity and blood pressure. Hypertension 36:531-37

Wiggins CL, Perdue DG, Henderson JA, Bruce MG, Lanier AP, et al. 2008. Gastric cancer among American
Indians and Alaska Natives in the United States, 1999-2004. Cancer 113(Suppl. 5):1225-33

Snodgrass

Changes may still occur before final publication online and in print



Annu. Rev. Anthropol. 2013.42. Downloaded from www.annualreviews.org
by University of Oregon on 08/22/13. For persona use only

AN42CHO5-Snodgrass ARI 13 July 2013 16:54

Willis KJ, MacDonald GM. 2011. Long-term ecological records and their relevance to climate change pre-
dictions for a warmer world. Annu. Rev. Ecol. Evol. Syst. 42:267-87

Wilson HJ, Leonard WR, Cepon-Robins TJ, Tarskaia LA, Klimova TM, etal. 2013. The Indigenous Siberian
Health and Adaptation Project: physical activity and markers of cardiovascular health in the Yakut (Sakha)
[abstract]. Am. 7. Hum. Biol. 25:281-82

Wolsko C, Lardon C, Mohatt GV, Orr E. 2007. Stress, coping, and well-being among the Yup’ik of the
Yukon-Kuskokwim Delta: the role of enculturation and acculturation. Int. 7. Circumpol. Health 66:51-61

Young TK. 2007. Are the circumpolar Inuit becoming obese? Am. 7. Hum. Biol. 19:181-89

Young TK. 2008a. Dene. See Young & Bjerregaard 2008a, pp. 134-47

Young TK. 2008b. Northern Canada. See Young & Bjerregaard 2008a, pp. 39-52

Young TK, ed. 2012. Circumpolar Health Atlas. Toronto: Univ. Tor. Press

Young TK, Bjerregaard P, eds. 2008a. Health Transitions in Arctic Populations. Toronto: Univ. Tor. Press

Young TK, Bjerregaard P. 2008b. Introduction. See Young & Bjerregaard 2008a, pp. 3-22

Young TK, Bjerregaard P, Dewailly E, Risica PM, Jorgensen ME, Ebbesson SE. 2007. Prevalence of obesity
and its metabolic correlates among the circumpolar Inuit in 3 countries. Anz. 7. Public Health 97:691-95

Young TK, Hassler S. 2008. Injuries and violence. See Young & Bjerregaard 2008a, pp. 334-58

Young TK, Mikinen TM. 2010. The health of Arctic populations: Does cold matter? Am. J. Hum. Biol.
22:129-33

Zienczuk N, Egeland GM. 2012. Association between socioeconomic status and overweight and obesity among
Inuit adults: International Polar Year Inuit Health Survey, 2007-2008. Int. 7. Circumpol. Health 71:18419

Changes may still occur before final publication online and in print

<
&

www.annualreviews.org o Circumpolar Health 57 | .

—

z

N | E

4 ooy B

%

Ly
E
)





