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KEY FINDINGS
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C Traditional/country and local foods remain
.} central to Arctic peoples’ culture and
nutrient intake, yet also continue to be the main
source of their exposure to contaminants.

= Mast local wild foods found in the Arctic are known
to be highly nutridious and low in contaminants,
but by consuming some types of these foods—
particularly certain parts of certain species of
marine mammals—Arctic peoples are also exposad
o a variety of persistent organic pollutants (POPs)
and harmful metals.
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L . The diets of Arctic peoples are changing,
Qs with positive and negative consequences.

= Many Arctic populations hawe been transitioning
towiard more Westernized diets. Benefits include
reductions in levels of contaminants in the blood
of pregnant women; negative impacts include
increasing chesity, metabolic disorders, and dental
problems related to consuming high-sugar and
processed foods. The transition has alse resulted in
lower intakes of nutrients, espedially vitamin D and
inding, in many populations.

» Food security—a measure of physical, social,
and economic access to safe, nutritious, and
culturally appropriate food—is a concern in
some Arctic populations.

@ Levels of many contaminants measured

in Arctic populations are declining, but
levels of POPs remain higher in some Arctic
populations compared with people in regions
outside of the Arctic. Methylmercury and per- and
polyfluoroalkyl substances (PFASs) also remain a
cause for concern.

= Drespite being regulated widely across the
Elobe. levels of POPs are still high in some Arctic
populations—such &s those in Greenland, the
Faroe Islands, and Munavik—compared with those
in many other regions outside of the Arctic. For
example, PCE-153 levels in Arctic populations are
on the high end of the range reported worldwide.

» In a comparative study of mercury levels in
pregnant women acrass seven Andtic countries, the
highest mean levels were observed in Greenland
and Nunavik_ A global assessment reported higher
levels of meroury in edults and children in Nunanik,
Greenland. and the Faroe Islands compared with
those in non-Arctic countries.
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= PFASs have been detected in populagons in most of

the Arctic, with levels and proportions of the different
PFASs varying by region. Increasing levels have been
observed for some long-chain PFASs, such as PFNA
and PFDA, in Greenland, Sweden, and Nunavik_
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@“ @ Contaminants in the Arctic are associated
r._) with negative impacts on health.

* Dietary exposure to some POPs, PFASs, and metals
such as mercury can have negative impacts on
the brain and immune system, increase the risk
of childhood obesity. increasze the risk of type 2
diabetes later in life, and negatively affect fetal
growth and development.

* Foods with high levels of mercury can diminish
the cardiovasoular benefits of omega-3 farty acids.
Mercury toxicity also has been associated with
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";?- To better assess and compare contaminant-
({-'[') related health risks to Arctic populations,
harmonized methods and new models for risk
assessment need to be developed and used
consistently across jurisdictions.

= Different jurisdictions set different guidance values
for POPs and metals designed to protect health.
These guidance values differ based on factors such as
estimated dietary intakes, approaches to uncertainty,
the population to be protected, the purpose of the
guidance, and the mandate of the organization
issuing the guidance.

= Ower the past two decades, the number of individual
exposures exceeding guidance values for mercury
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“6:'1 Risk communication can help to reduce
w_ health impacts among Arctic populations but
reducing contaminants at their source is necessary

in the long term.

* Risk communication on contaminants in Arctic
couniries has focused mainly on avoiding mencury
exposure, dus to the risks to fetal developrmeant and
the health of young children, although guidance has
also been provided on POPs and other contaminamts.

* Effective risk communication requires trusted
relationships, targeted and regular communication,
and personalized and timely messaging.
Sensationalized or alarmist messages can undermine
risk communication objectives and can lead to

adverse neurological cutcomes, which may be
underestimated in studies that fail to account for
the beneficial effects of omega-3 fatty acds.

» Genetic makeup, lifestyle, nutrition status, and

contaminants interact to influence the risk of adwerse
effects such as cancer, reproductive effects, impacts
on fetal and child growth, metabolic disease, and
nervous system disorders. Exposure to contaminants,
including some POPs, PFASs, and phthalates,

plays a role in the inoreased incidence of cancer

in Arctic regions.

and lead has decreased. Exceedances are still
observed in Greenland and Nunavik, particularly
during summer and autumn when country foods
with higher levels of mercury are in season.

* Rizk assessment for Arctic populations is a complex

process; there is a need to develop new risk
assessment methods and models as well as for greater
harmonization of study protocols for estimating the:
links bebween exgposure and health effects. A number
of circumpalar Arctic assessments clearly demonstrate
the difficulty of combining results from multiple
studies when different protocols have been used.

lomg-lasting confusion and concemn about the safety
of consuming traditional/country and local foods,
thereby reinforcing the transition toward store-
bought Western foods.

* ltis important to provide balanced information and

clear messages that promote the many benefits of
consuming traditional/country and lecal foods while
also offering realistic options and strategies for
avoiding foods high in contaminants. For example,
mercury and POPs are found in high levels in some
marine mammals and certain large predatory

fish, but excposure can be minimized by eating
traditionalfcountry and local foods that are lower
on the food chain.
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OVERVIEW

Ocean currents, rivers, and the atmosphere carry
industrial and agricultural pollutants from lower
latitudes to the Arctic, where they accumulate in
plants and animals. Through a process known

as biomagnification, these contaminants becorne
progressively more concentrated as they move up
through food webs, reaching their highest levels

in marine mammals and predatory fish that are
important components of traditional/country and local
diets in much of the Arctic. Many of these chemicals are
associated with adverse health impacts on people. The
effects of these contaminants may interact with each
other and may be further modified by the presence or
absence of key nutrients. Exposures, diets, lifestyles,
and other circumstances vary widely across the Arctic,
leading to differences in risks and health impacts from
region to region.

Contaminants of concern in the Arctic fall into three
main groups:

Persistent organic pollutants (POPs): Chemicals

that are listed under the Stockholm Convention based
on evidence of their environmental persistence,
bicaccurnulation, long-range transport, and toxicity.
Their presence in the Arctic mainly stems from long-
range transport. Examples include pesticides (e.g., DDT)
and industrial chemicals such as flame retardants

(e.g., PBDES) or surface protectants (PFOS, PFOA).

+ Metals: Examples include lead, mercury,
and cadmiurm.

Chemicals of emerging Arctic concern: A large
group of chemicals that are not currently (as of 2020)
listed under the Stockholm Convention but have been
recognized as a potential concern based on their
documented occurrence in Arctic ecosystems. Most are
current-use chemicals that are largely unregulated,
and some are alternatives for banned chemicals. Some
are found in consumer products and their presence

in the Arctic is likely to originate from both long-
range transport and local sources within the Arctic.
Examples include PFASs not already listed under the
Stockholm Convention, current-use pesticides (CUPs),
and organophosphate esters (OPEs).

This Summary for Policy-makers provides an

overview of the key findings of AMAP Assessment

2021: Human Health in the Arctic, the fifth health
assessment published by AMAP since 1998, The full
report summarizes the current state of the knowledge

on the issue of contaminants and human health in the
Arctic using science-based data from regions across

the circurmpolar Arctic and including some Indigenous
perspectives. The report includes updates on information
gaps identified in past reports, provides the most

comprehensive picture to date of PFAS in the Arctic (both
in terms of levels of PFAS in Arctic populations and the
health impacts of exposure to PFAS), and for the first time
provides a detailed discussion of dietary transitions in
the Arctic and their irnplications for health. In addition,
this report examines different approaches to estimating
health risks associated with exposure to contaminants
and presents new information on the effectiveness of
risk communication Information contained in this report
is fully referenced and based first and foremost on peer-
reviewed and published results. Furthermore, this AMAP
assessment itself was subject to a rigorous peer-review
process. Findings of health outcomes associated with
exposure to contarminants do not necessarily indicate
that contaminants are the sole causes of those outcomes.

WHY THIS IS IMPORTANT

This AMAP assessment’s findings provide policy-
relevant information on trends in contaminant
exposure among arctic populations, health outcomes
related to exposure to contaminants, impacts of dietary
transitions, risk assessment and communication, and
research priorities. This information is important

for informing and validating past and future actions
under the Stockholm Convention on Persistent Organic
Pollutants, the Minamata Convention on Mercury,

and other regulatory efforts. It is also important for
informing public health practitioners and will be of
relevance and interest to all Arctic peoples.

COVID-19 AND ARCTIC
INDIGENOUS COMMUNITIES

The COVID-19 pandemic emerged while this
AMAP Human Health assessment was being
prepared. The pandemic has highlighted many
similarities among Arctic Indigenous regions
and communities, including rapid responses by
Indigenous institutions that demonstrated the
importance of Indigenous Knowledge and self-
determination. At the same time, the pandemic
represented an additional health stressor on top
of those already faced by these communities,
and revealed regional inequities in health care,
infrastructure, and other services.

Recovering from the pandemic and preparing

for others in the future provides governments an
opportunity to work with Indigenous Peoples to
remedy the profound infrastructure deficits that
contribute to vulnerability and underscore the health
challenges experienced throughout the Arctic.

M=

i, W, BXUOKRRI, EESLUVRBEOHRYE % X
DR VIR 2 S b ~E Y, % Z YIS B IcERT 5,
VB LTHONT WA EBEZEBEL T, 2 DFERY)
BB %E E~TIc o TREICENE S L, Lo )i w»
U TR 7 H & L Rt o B O B HZM TH 5 iR
FAHESICHBTEAETREDEHKL VICET S, 2hb
DILFPE D% {13, N2 D~ EIcfET 2, C
NoOEREYEOREIIMHEICERAL., HEoREZOHRE
CXoTENDBE S I T 2 rEEMED B 2, IBERIRML. B
H, EEER. BlUozoftoRsIEBeEciIRE R
Y, HI i) R LR~ EICENEL B,

TSI N T IREEYEIX, RO3ODFEELR I NV—T
I NG,

- BEBEERERAME (POPs) : BRiihcoR¥ME., £¥WE
vt EIEEERZEIM:. B X U0EICE ST Yy 2R L
FHIDTIY A PEINTWR{LEMETH S, dtiEToZ N
b DR, ISR EIEchkd 3, Hle LTid, &
# (DDT74 &) Al (] : PBDE) £ 7= 13 {5 %57
(PFOS. PFOA) 7 & THEMLEINLED 5,

SRl LTid, . K P FIVLREDRD D,
B TH 2B I T BLEWE : BIE (20204EKF5T)
ALY 72 RN LERICERINTH RV, BaWE L
BRNDED B & LTI D L E R C DIEAE DS AT 1T 323 X
NTVALEMEDORKE R/ — T 2T, 138 A LIIBTE
FHIA TV EBEEIE T ETH O, —HiT
HiExhcwamaofBEmcd s, tlcoznso
FHEDO B E R T ORI E T T T, Bl
AN O HITT O FAEIRO W T IR L T 2 ATREME H %,
FlELTlE, Ay 2RV LERICEREEREINL T
PFAS, BfEMH I LT3 23 (CUP) . Y viBx =
71 (OPE) ¥ 0idh 5,

A TBORREZE BT OER | 13, 19984ELIKAMAPIC X - T
FATI N EICEET 258 H o fFffih &5 FH < H 5 AMAP
Assessment 2021: Human Health in the Arctic (AMAP AT
2021 : bk o> A 4 OfgHE) o FE AR Fehkt B o % f2 4t 5
%, SEEMEEE L. Relr o oRl N T —22#EH L.
W OPDHFEROELEZED T, LHBOBFERYE & AL D
fEFEOREICE T 2 RO OMEL T LT b, Kk
HEICIT, BEOHREECRE I N A RIERICEET 5 &

BHWAEFN T, tMiicB T APFASO Z LE CTHRLE
S 7R (o A % 12 31F 3PFASD L <)L & PFAS~®
BREZIC L2 EFE~OFEOMST) . BLUIBoBEHEOE
EFNDBMEE~IITTEEIC O W OEEM R % 9o T
LT3, 6, RRESEIZ, HRYE~ DR I BHE
THMBEY R A HET 200X EXERMYVMANIES
AL, VRZ7alazyr—vavyoflFkcElTaHiln
BEHREZRBEL T2, AREECETN I ERIZETHIHX
MAESHLAER LR AR INEZHRICESWTnE, &5
I, R EZEAERD BE A ERXONRTH > 72, HREY)
B~OBRBICEGRLA@ELOT Y 7 LWk IZ. 5
PEVEREE O T P A LOE—DRETH B Z L 2NT
LHERL TV B bIF T,

AREEHNEELER

AMAPFHli O fE R 1%, dblio N4 o5 Ry EIRE oME A, 5
PE~OBFEICEAR L ZEELEOTY P4, BFEOE(
DB VRt ala=r—vay, BXUWMEDE
JeMEfIcBE 3 2 BURBLEO M A ML L T3, Z ofF#HIT.
Ve TER BTG BT % 2 b v 7 R L5, KERICES
THKEEHN., BLUZzottoEGIZicET @Ak L O
PROEEB ZIE L, ML T 2720 ICEHETH L, /-, &
REEOHEMFICEREZRME T 220ICHEETHY, Z L
T, TRTCOIMDO AL IcB#sH 0, BEWLSHZH DT
»H5,

COVID-19% & BHtiBDEERME

COVID-19ic X 3% v F 3 v 713, AZIPAMHR &5 &= o #efg h
WCHELTZ, NV T Iy 20REICL > T, SERMBC
X B3EFEROMEE HOREDEEN %R L 72858 22 iG
Y., ROt e 2 3 2 =F 4 BT, %< ol
BB HBIEEZFEEILVICL T, FEIC, SvF vy 2id,
INOLDAI2=F 4R CICERL CWAEED Fic,
BMOMEA L RAEREZLZ6L, EFE,. A v 77, B
X2 Dftoyr—v RicE T 2 HBEIKE 2 BRE X 47,
NRyF Iy rhbBREL, FEREC Y 5 5 fho k3 I
A5 lid, EBIFICE > T, BEREHAL T, Mtk
DFRE 7r o 28R4 v 7 5O RMEZRIEL., dbiedk
THEER L 72 (R E oA ST 2 RS 2R L Tw
%,



ROUTES OF EXPOSURE

THE IMPACT OF CHANGING DIETS
ON |ODINE AND VITAMIN D IN
ARCTIC PEOPLES

Fish and dairy have been major sources of
iodine in Arctic diets, especially in Nordic
countries. lodized salt is not widely available
in Iceland or Norway, and iodine intake—
particularly among young women—has
declined in both countries due to dietary shifts
away from fish and dairy. A study in Norway
found associations between low iodine intake
in pregnant women and poorer performance
of their children at school, language delays,
impacts on behavior skills, and increased
attention-deficit symptom scores.

Studies in Alaska have documented significant
declines in vitamin D levels among women,
infants, and children since the 1960s, in
parallel with decreasing fish consumption.
Among other concerns such as bone
deformities and dental diseases, vitamin D
deficiency has been proposed as a possible
risk factor for developing autism spectrum
disorder.

Finland succeeded in reversing declines

in vitamin D consumption through a food
fortification program and the issuance of new
dietary supplement guidelines, doubling the
intake of vitamin D between 2007 and 2017.

A lack of sun in the Arctic, espedially in
wintertime, has been linked to vitamin D
deficiency. Recent evidence indicates that
environmental toxins may further trigger
vitamin D deficiency.
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THE DIETS OF ARCTIC PEOPLES
ARE CHANGING
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raditional/country and

benefits of d.ri[ I4 Ihet aArvest.

"Our traditional foods are much more than
calories or nutrients; they are a lifeline
throughout our culture and reflect the
health of an entire ecosystem,’

o higher consumption
health related to
wd reductions

other
e-baught

FOOD INSECURITY IS A
CONCERN IN SOME AREAS

Food insacuriny occurs when ;.eu;.le lack physical

Whether a dietary transition is negative
or positive for health depends on the
specific Westernized foods that are
adopted, the specific elements of

the traditional diet, and the extent to
which the traditional diet is maintained.
Communication about dietary risks and
benefits is essential,
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LEVELS OF CONTAMINANTS
IN ARCTIC RESIDENTS

Levels of many POPs measured in the blood of Arctic
residents have declined since the 1990s (see Figure
2), although the changes vary by region. However,
levels of POPs remain several times higher in some
areas of the Arctic compared with non-Arctic nations
or non-Aretic regions of Arctic countries. The highest
concentrations of most POPs in Arctic residents have
been measured in Greenland and the Farce Islands,
Nunavik (northern Quebec, Canada), and the coastal
Chukotka district (northeastern Russia).

Blood mercury levels measured in pregnant women in
the Arctic have also declined steeply since the 1990s,
but levels in Nunavik and Greenland remain 4to 5
times higher than those in other Arctic regions. Blood
lead levels have also generally declined, although levels
appear to be highest in some regions of the Canadian
Arctic and Russian Arctic. In specific cases, exposure to
metals can be higher near point sources of pollution;

Despite being regulated widely across
the globe, levels of POPs are still elevated
in some Arctic populations—such as
those in Greenland, the Faroe Islands,
and Nunavik—compared with many other
regions outside of the Arctic.

for example, residents living near mines and other
point sources in the Pechenga district of Murmansk
Oblast in Russia have elevated levels of manganese,
cobalt, nickel, copper, zinc, arsenic, and lead.

Available measurements of PBDEs show generally low
levels across much of the Arctic, with concentrations of
many PBDE congeners falling below the limit of detection
in several regions; the only exception to this is Alaska.
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HUMAN HEALTH IMPACTS
FROM CONTAMINANTS

Contaminants found in the Arctic, such as mercury, lead, PCBs, and PFASs,
have known or suspected adverse health impacts on humans—especially on
developing fetuses and children. Lifestyle, diet and nutrition, and genetics
can influence the risk of these impacts.

MNEURCBEHAVIORAL
EFFECTS

Elevated exposure to mercury
during pregnancy has been
associated with several
neurological outcomes later in
childhood, including decreased
maotor function, attention span,
verbal abilities, and memory; lower
13; and increased risk of attention
problems and attention-deficit
hyperactivity disorder (ADHD).
Follow-up studies suggest that
these effects may be permanent.
There is inconclusive evidence that
exposure to methylmercury after
birth may also be associated with
adverse neurological outcomes,

The neurcbehavioral effects
af mercury toxicity may be

with reduced white cell counts
in the blood of children, while
exposure to PFASS can reduce
the effectiveness of tetanus and
diphtheria vaccines, indicating
a general weakening of the
immune system.

Vaccinating children against measles,

and rubella seems to reduce
the risk of asthma and allergies from
EXposUre [o contaminants.

REFRODUCTIVE EFFECTS

Studies in the Arctic suggest that
contaminants have negative
impacts on reproductive health,
including infertility or reduced
fertility in both sexes. Exposure
to POPs and metals before and
during pregnancy can affect fesal

af their lives. Exposure to POPs

and mercury can also increase the
ratio of male to fernale live births.
Smaking during pregnancy ks still
relatively high in the Arctic and can
affect fetal growth and increases
exposure of the fetus to metals such
as cadmium. In addition, exposure
1o POPs via breastfeeding may
affect neonatal growth,

CARDIOVASCULAR
EFFECTS

EXpOsure (0 Mercury appears to be
related to cardiovascular diseases,
including high blood pressure and
& greater risk of heart attacks. Fish
are a major source of exposure to
mercury, but they are also a source
of beneficial omega-3 fanty acids
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e day old baby in Puvirnitisg hospital, Hudson Bay,
Morthern Queher, Canada

of omega-3 fatty acids but low
levels of mercury may help
prevent cardiovascular diseases
in Arctic populations.

ENDOCRIME EFFECTS

Several types of POPs, including
FCBs, organochlorine pesticides,
and PFASs, are potential endocrine
disruptors; exposure to these
chemicals can lead 10 adverse
developrmental, reproductive,
neuralogical, cardiovascilar,

and immune effects in humans.
Studies have shown that POPs,
FFASs and FEDEs can affect
thyroid harmone concentrations
in Arctic populations, as can
lodine deficlency. Some studies
suggest a relationship between
exposine to FOPs and obesity,

and prenatal exposure to POPs
may play a role in metabolic
diseases such as rype 2 diabetes by
affecting insulin levels, The risk of
developing diabetes also appears
to he increased by exposure to
zine as well as harmful metals
sich as mercury and cadmium,
and decreased by consurnpiion of

omega-3 fatty acids,

10

Oz dayy old baby's foctprings are taken by a traines madwife in

Puvirnitieg hospital, Hudson Bay, Morthem Quebe:, Canada

A significant increase in western lifestyle-related cancers
is being observed, such as breast cancer. POPs and
heavy metals are potential carcinogens and can play a
role in the increased incidence of cancer in the Arctic.

CARCINOGENIC EFFECTS

Cancer among certain Indigenous
peoples in the Arctic is an
increasing public health concern.
Studies show that exposure to
FOPs, heavy metals, FEASS, and
phthalates increases the risk of
breast and other cancers in the
Arctic. The interaction between
FOPs such as dioxins and Hepatitis
B virus may play a role in the
high incidence of liver cancer in
Arctic populations.

FACTORS THAT MODIFY
HEALTH RISKS

Genetic variations can influence
health risks caused by exposure
1o contaminants, as well as health
risks related to the dietary and
lifestyle transitions underway in
the Arctic. Some individuals may

face greater risks from chemical
exposures than athers due to their
genetic makeup (and in some cases
their sex), including risks of cancer,
Parkinson's disease, metabaolic
disorders, reduced fertility, and
other finesses and disorders,

Some studies suggest that
Indigenous populations in the
Arctic have evalved over time for
genetic adaption to cold climates
and aditicnal/country and local
diets, and their resulting genatic
makeup may increase their
susceptibility to diabetes and
cancers later in life,

In addition to genetics, infections
a5 well as lifestyle and dietary
factors such as smoking hahits
and nutrition can affect health
risks. Furthermore, the mixtures
of chernicals to which people are
exposed can affect health risks.
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HEALTH RISK ASSESSMENT

People are exposed to mixtures
of contaminants whose effects
an the body may interact with
each other. Other factors—such
as nutrition, lifestyle, underlying
health conditions, and genetics—
also influence the effects of
contaminants on health. These
realities make it challenging to
assess the health risks of exposure
to contaminants, especially in
the Arctic where consumption
patterns may be very different
from those in ather parts of

the world. Arctic cohort studies
can play an important role in
documenting relationships
between exposures and health
outeomes in these populations.

Mational and international
authorities have established
maxirmum allowable limits for
some heavy metals and POPs

in food items; Russia is the

anly country to have set limits
for contaminants in marine
matmmnal tissues. Values for
maxirnum allowable limits and
related guidance levels range
widely across jurisdictions in
the Arctic due to differences

in the dates of assessment,
estimated exposures, analytical
measurements, sampling and
ather methods, and approaches
to uncertainty. They also vary in
their fundarmental nature: some
jurisdictions establish masimum
levels of contaminants in food
iterns, others set recommended
maxirmum dietary intakes,

and others set reference levels
in blood.

o I ol
Hunter from the Yupik village of New Chaplins, cutting a section of whale blubber and mukbuk
{shini} info manageable size pieces, while butchering a grey whale that will provide foad for the
whole community. Checheykiyum Strait. Beringla Mational Park, Pravidensiy Region, Chukotka,
Russian Far East

Percentage above the Russian
Maotrmum Mliowable Level

300

W Arsenic
Cadmium

%0

Figure 6. Exceedances above Russian Maximum Allowable Levels (MAL) for highest
concentrations of arsenic and cadmium measured in food samples from coastal
Chukotka, Russia. The 0% line represents the MAL
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ACTIONS UNDER WAY
TO REDUCE HEALTH RISKS

ditionalfeountry and le :-ca! diets—especially
the benefits of eating foods low on the marine food
chain and consuming land-based foods. Most of the risk
communication in Aretic countrie
levels in fish and other marine
posed by meroury exposure to fit
the health of young children. Some l
Finland, Iceland, and Sweden distribute ¢ mm.mp:mn
guidelines based on other contamEnants.

Successful risk communication requires partmerships
to build trusted relationships between communicators

ent, re;u:ated. reglonally and
te, balanced, am:l customized o

3 pm'.rideﬂ 1'11 an upe 18]
iical manner. Messages communications
should be objectively evaluated through

surveys or other means to gauge their effectivenass
and fine-tune as necessary.

Risk communication initiatives on controversial topics
such as health risks from traditionalfcountry and local
foods should build strang, evidence-based justifications.

OME ARCTIC, ONE HEALTH

The One Health concept, which recognizes that
human health, animal health, and environmental
health are interrelated and interdependent, has
become a useful holistic approach to addressing
multiple challenges related to environmental
change in the Arctie.

The Aretie Council’s One Arctic, One Health project,
launched in 2015, is designed 1o strengthen
regional knowledge-sharing and coordination
actoss a variety of Arctic One Health concerns
with a goal of advancing Arctic regional resilience
and reducing health risks. To date, the project
has developed a research network, joint sclentific
projects, and a series of workshops, tabletop
exercises, and conferences. Traditional ecological
knowledge and local observations are essential
components of the One Health approach, and the
Omne Arctic, One Health project includes a focus on
community-based approaches.

If not, target audiences may increase their skepticism
and resistance to change.
edia may be a useful tool in risk
I"Lth.LaI ian, enablin rfﬁrmal WO .11;

alarmist messages on soc edia and other channels,
social media—if monitored properly—could be an
e tool for quickly clarifying rumors and quelling
edical advice.

Few studies have evaluated the effectiveness of

found that
5 effective in

ublic health
in partnership with
a balance between the

Experier.:e ‘-1 Canada su
messaging that is develo
Indigenous peoples and
risks and benefits of consuming rraditionalicountry
and local foods is most effective,

Communication alone cannot ensure reductions

in the levels of contaminants in Arctic populations.
International agreements and national regulations to
redisce releases of contaminants to the environment
are more effective and sustainable over the long term.
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KNOWLEDGE GAPS AND
RESEARCH PRIORITIES

The AMAP Assessment 2021: Human Health in the Arctic identified
a number of key gaps in knowledge and areas that should be

priorities for further research.

ROUTES OF EXPOSURE

« Conduct risk-benefit analyses to cormpare
traditional foods with store-bought Western foods
while considering health, economics, local contexts,
cultural resilience, and sustainability.

+ Conduct more studies on the impacts of dietary
transitions armong specific dermographic,
geographic, and social subgroups. The need to

expand monitoring and research is especially
evident in Russia, where only a few dietary studies

have evaluated Arctic Indigenous populations.

+ Develop priorities for dietary research in
partnership among academics and Arctic
Indigenous communities and organizations, and
an approach based on co-production of knowledge
should be used in this research. There is also a need
to examine the overall food systerm, including bath
traditional and market-food components.

+ Harmonize methods for assessing dietary intake,
food security, health outcomes, and northern food
environments to enable cormparisons that are more
accurate across populations and over time; they also
need to consider gender- and age-based differences
in consumption.

* Monitor vitamin D and fodine levels in Arctic
populations and evaluate the need for supplernents
and fortification.

« Improve understanding on sources of exposure
(including eonsumer products) for PBDEs and PFASs.

BIOMONITORING

« Continue and expand biomonitoring efforts,
including in pregnant wornen, to establish time
trends for POPs, metals, and chernicals of ernerging
Arctic concern,

+ Take seasonality into accoun: when
the timing of sampling in biormonitoring efforts, as
traditional foods with elevated levels of contaminants
are often consumed in greater quantities during
certain seasons.

+ Expand biomonitoring studies to include new
chemicals of Arctic concern.

]
g
{

HEALTH IMPACTS

* Support and expand the use of cohort studies, which

are important for making links between exposures
and health outeomes in Arctic populations.

» Conduct more studies to identify the mechanisms

thraugh which exposure can lead to health impacts.
Many smudies show associations between exposure
to contaminants and adverse health outcomes,

but associations do not necessarily indicate

sole causation.

+ Tdentify prenatal and postnatal windows of

vulnerahiliry—the periods in which the fetus and
infant are rmost vulnetable to irmpacts from exposure.
Research should continue to focus on the effects of
contaminants on pregnant women and wormen of
childbearing age whose diets imvalve significant
consurnption of marine matmals.

» Increase the focus of research an mixmures of POPs

and their effects on reproductive health and the
immune system.
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for estimating the links between health effects
and exposure,

IMTERDISCIPLINARY RESEARCH

» The One Health concept has emerged as a useful
approach 1o addressing multiple challenges related to
environmental change in the Arctic. Huran, animal,
and environmental health are interrelated and
interdependent, and the One Health concept brings
together knowledge on these interrelated health
{ssues and how they are affected by stressors such
as climate change.

» Conduct new, collaborative studies to investigate
levels of chemicals of ernerging Arctic concern, routes

of exposure, health effects, lifestyle implications, and
interactions with other stressors outside the fleld of

\J'.LlriHIE .md. human consumers,
ACTIONS TO REDUCE HEALTH RISKS

* Evaluate the impact of combinations of medium
and messenger for a variety of health messages 1o
improve understanding of eptimal communication
strategies for different types of communities.
Smdies en the effectiveness of social media in risk
communication would be useful.

Gather more data on health comraunication and
risk perception to compare results to thase from
mrerreslmmauWMcm Data
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RECOMMENDATIONS

Based on the findings of the AMAP
Assessment 2021: Human Health in
the Arctic, and building on earlier
AMAP assessments of human
health impacts in the Arctic,
AMAP recommends the following:

@ REDUCE OR ELIMINATE
7/ COMNTAMINANTS AT
THE SOURCE

= Arctic States and all parties to the Stodkholm
and Minamata Conventions should strengthen
and sccelerate measures to eliminate POPs and
human-made mercury emissions globally.

= Arctic States should take steps to reduce or
eliminate chemicals of emerging Arctic concern
such as PRASs through national policies and
international agreements.

>iie PROMOTE HEALTHY
9\ FOOD CHOICES

= To get the best out of traditionalfcountry and local
and store-bought Western diets, governments,
can, for example, promote consumption of foods
low in contaminants. Effective communication can
onal/country and
- fish and terrestrial animals such as
ou, musk ox, and sheep) and reduce
intake of foods that are likely to have high levels of
contaminants or that are otherwise unhealthy.

= Vitammin D and iodine levels should be monitored in
Arctic populations and the need for supplements
and fortification should be evaluated.

A,
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FINDING

'~ MONITOR AMD ADDRESS
*.‘,3\* FOOD INSECURITY

IN ARCTIC COMMUNITIES

()
)

* Food insecurity is 8 growing problem in some Arctic

Indigenous populations as diets transition toward
expensive store-bought food and environmental
factors such as climate change affect the availability
of traditional/country and local foods. Governments
and non-governmental organizations should take
an active role in monitoring food insecurity in Arctic
communities and collaboratvely develop proactive
approaches to address it, building on and leaming
afrom existing best practices and models.

&) EXPAMD EFFORTS TO COLLECT
4 ‘[/ DATA OM EXPOSURE, DIETARY

TRANSITIONS, AND HEALTH IMPACTS

= Arctic States and research funding bodies should work

to fill information gaps. such as the need for more data
on lifelong human health impacts in the Arctic relaced
to exposure to contaminants, dietary transitions, and
nutrition. There are also geographical gaps in Arctic
data on contaminant levels and trends in humans: the
need to expand manitoring and research is especially
evident in Russia, where only a few distary studies
have evaluated Arctic Indigenous populabons.

* Research should continue to foous on the effects

of contaminants on pregnant women and wormen
of childbearing age whose diets invohve significant
consumption of marine mammals. Mew, collaborative
studies are required to study levels of chemicals of
emerging Arctic concern, routes of exposure, haalth
effects, lifestyle implications, and interactions with
influences cutside the field of contaminants for
these specific groups. There should be more focus
on mixtures of POPs to which people are exposed
and their effects on reproductive health and the
ImImune system.
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