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E N V I R O N M E N TA L  E X P O S U R E S  I N  T H E  
C I R C U M P O L A R  N O R T H
• Persistent organic pollutants (POPs) 

migrate from lower latitudes and settle in 
the Arctic 

• People in the Circumpolar North face 
disproportionate exposures to toxic 
chemicals, and children are at highest risk 

• Arctic Indigenous Peoples who rely on a 
traditional fat-based diet are particularly 
vulnerable to exposure 

• Arctic Indigenous Peoples have been found 
to have levels of POPs concentrations in 
blood and breast milk that are among the 
highest of any population on Earth



L I M I T E D  R E S E A R C H  I N  A L A S K A  A N D  
T H E  C I R C U M P O L A R  N O R T H

• The body of evidence on links between environmental exposures and 
children's health is growing, but is likely just the tip of the iceberg  

• Concentrations of chemicals in the North are disproportionately higher, and 
many diseases known to be correlated to these exposures also occur in 
greater numbers 

• More research is needed on:  

• Chemical mixtures 

• Impacts to Arctic Indigenous  
Peoples 

• Multigenerational effects



E N V I R O N M E N TA L  L I N K S  T O  
C H I L D R E N ' S  H E A LT H  D I S PA R I T I E S
• Exposure before and after birth to chemicals 

of concern may interfere with normal 
development and functioning of systems in 
the body and lead to lifelong health 
conditions 

• Environmental exposures have been linked to  
adverse health outcomes in children:  

• Endocrine disruption 

• Birth defects 

• Cancer 

• Neurodevelopmental disorders 

• Respiratory disorders



E N D O C R I N E  D I S R U P T I O N

• Endocrine disrupting chemicals (EDCs) trigger different effects in the body 
depending on the timing and amount of exposure 

• EDCs are particularly damaging during critical windows of development, 
when even subtle disruptions in the normal functioning of hormones may 
cause significant damage to a developing embryo, fetus or child



E N D O C R I N E  D I S R U P T I O N

• EDCs can affect virtually all organ systems and are associated with a 
staggering array of health problems: 

“The incidence of endocrine-associated 
pediatric disorders, including male reproductive 

problems (cryptorchidism, hypospadias, 
testicular cancer), early female puberty, 

leukemia, brain cancer, and neurobehavioral 
disorders, have all risen rapidly over the past 20 

years. … Data from human, animal, and cell-
based studies have generated considerable 
evidence linking EDC exposure to these and 

other human health disorders.” 

- Endocrine Society and International Persistent 
Organic Pollutants Elimination Network (IPEN), 2014



E N D O C R I N E  D I S R U P T I O N  >  S L I

• POPs that are also EDCs are of particular concern in 
the Arctic, e.g., PCBs & PBDEs 

• ACAT's work with the communities of St. Lawrence 
Island (SLI), Alaska has demonstrated: 

• SLI residents are exposed to numerous POPs, 
including PCBs and PBDEs from local and global 
sources (Byrne et al., 2015; Byrne et al., 2017) 

• PBDEs are associated with thyroid disruption in 
humans (Byrne et al., under review) 

• Exposure to contaminants from formerly used 
defense (FUD) sites and long-range sources 
could lead to the adverse health outcomes 
reported by the people of SLI, including 
cancers, thyroid diseases and disorders of 
reproductive development (von Hippel et al., 
2017)



E N D O C R I N E  D I S R U P T I O N  >  P C B S

• Polychlorinated biphenyls (PCBs) are used to manufacture plastics and as lubricating 
fluids in transformers and other products 

• Banned since 1979, PCBs nevertheless continue to build up in the environment and 
people of the Arctic 

• Health effects:  

• Hypothyroidism (Schell et al., 2008) 

• Impaired fetal growth (Carpenter, 2006) 

• Reduced testosterone levels and sperm 
mobility  

• Endometriosis 

• Earlier menarche



E N D O C R I N E  D I S R U P T I O N  >  P C B S

• ACAT research with communities of St. Lawrence Island (Carpenter et al., 2005) found: 

• Higher blood serum levels of 
PCBs in residents who lived, 
worked or conducted 
subsistence activities near 
contaminated FUD sites  

• Serum levels 6-9 times 
higher than average in 
Lower-48 populations 

• Evidence of PCBs 
accumulating in the Arctic 
via global transport 

• Military contamination also a 
significant source 

Total Average PCB

C
on

ce
nt

ra
tio

n 
(p

g/
g)

0

2500

5000

7500

10000

Gambell NE Cape Savoonga

Average for populations in the Lower 48



E N D O C R I N E  D I S R U P T I O N  >  P B D E S

• Polybrominated diphenyl ether (PBDE) flame retardants are used in children’s 
products, furniture, electronics, plastics, and textiles  

• Associated with harm to function of thyroid and reproductive hormones. One study 
found indicators of hypothyroidism in U.S. children with elevated levels of PBDEs 
(Jacobson, 2016). 

• Research consistently shows that children have higher exposures to PBDEs: 

• PBDEs have been found in high 
levels in breast milk and can also 
cross the placenta 

• Young children are more highly 
exposed than adults, with some 
studies finding levels approximately 
3-9x higher in children than adults



E N D O C R I N E  D I S R U P T I O N  >  P B D E S

• Research in Arctic environments and people demonstrates: 

• Higher PBDEs concentrations found in Inuit children than adults, and higher PBDE 
levels than those reported for many children around the world (O’Brien et al., 2012)  

• Levels of PBDEs found in the blood of Yupik people of the Yukon-Kuskokwim Delta 
region of Alaska are the highest known human PBDE concentrations in the 
Circumpolar North (AMAP, 2014) 

• ACAT research found PBDEs are ubiquitous in 
dust collected from SLI households, with 
concentrations of several PBDEs in dust 
associated with serum concentrations  
(Byrne et al., 2017) 

• ACAT also found associations between PBDEs  
in serum and thyroid hormone levels in SLI 
communities (Byrne et al., 2017)



E N D O C R I N E  D I S R U P T I O N

• Non-POPs EDCs: phthalates & bisphenol A (BPA) 

• While BPA and phthalates are not POPs, they are so widely used in 
consumer products that people are continuously exposed through 
contaminated dust in homes, workplaces and cars 

• Children in the Circumpolar North are 
disproportionately exposed to these 
indoor contaminants: 

• Indoors for longer periods of time 
during the year 

• Homes that are kept closed retain 
more contaminated dust than those 
with more ventilation



B I R T H  D E F E C T S

• Industrial chemicals, pollutants and 
pesticides cross the placenta as readily as 
residues from cigarettes and alcohol, posing 
serious threats to the health of developing 
fetuses  

• The prevalence of birth defects in Alaska is 
twice as high as the national average 
(McLaughlin & Gessner, 2008) 

• Alaska Native infants have more than twice 
the risk of birth defects compared to white 
infants in Alaska



B I R T H  D E F E C T S

• Two landmark studies (Gilbreath & Kass, 2006a & 2006b) in Alaska found: 

• Women from communities with hazardous open dump sites were more likely 
to deliver preterm or low birth weight babies 

• Women from communities with the most hazardous open dump sites 
delivered babies who weighed less, were too small for their gestational age, 
were born too early, or had higher rates of some birth defects.  

• Chemicals of concern in the 
Arctic linked to birth defects: 

• Solvents 

• Heavy metals 

• Pesticides 

• Phthalates 

• PCBs



N E U R O D E V E L O P M E N TA L  D I S O R D E R S

• Project TENDR (Targeting 
Environmental Neuro-
Development Risks) 

• TENDR Consensus Statement 
on the strength of the 
scientific evidence linking 
exposures to toxic chemicals 
in air, food, water, and 
everyday products with 
children’s risks for 
neurodevelopmental disorders  
and impairment



N E U R O D E V E L O P M E N TA L  D I S O R D E R S

• Project TENDR identifies the following 
chemicals of concern that increase the 
risk of neurodevelopmental disorders 
and contribute to learning, behavioral 
and/or intellectual impairment in 
children: 

• Organophosphate pesticides  

• PBDE flame retardants 

• Combustion-related air pollutants 

• Lead 

• Mercury 

• PCBs



N E U R O D E V E L O P M E N TA L  D I S O R D E R S

• Organophosphate pesticides:  

• Developmental disorders, delays, hyperactivity and autism spectrum disorders (ASD) 

• PBDE flame retardants: 

• Interfere with development and aging of the brain, and are linked to lower IQ, 
hyperactive behaviors, lower performance on mental and physical development tests, 
impaired attention, and poorer fine motor coordination 

• Mercury: 

• A potent neurotoxin that can cause serious, long-term, adverse health effects in children 
and developing fetuses 

• Learning disabilities, altered motor function and memory,  visual and hearing impairment, 
tremors and muscle spasms, impairment of the developing central nervous system 

• PCBs: 

• Lower developmental test scores, short-term memory defects, lower IQ levels



P R O J E C T  T E N D R  C A L L  T O  A C T I O N
“The TENDR Consensus Statement is a call to action to reduce exposures to toxic chemicals that can 

contribute to the prevalence of neurodevelopment disabilities in America’s children. … This preventable 
threat results from a failure of our industrial and consumer markets and regulatory 

systems to protect the developing brain from toxic chemicals. To lower children’s risks for developing 

neurodevelopment disorders, policies and actions are urgently needed to eliminate or 
significantly reduce exposures to these chemicals. Further, if we are to protect children, we must 

overhaul how government agencies and business assess risks to human health from 
chemical exposures, how chemicals in commerce are regulated, and how scientific 

evidence informs decision making by government and the private sector.” 

- Bennett et al., 2016
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