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Greenland

Population 57,000
- 46,000 Inuits (81%)
— 11,000 Caucasians (19%)

Capital Nuuk
- 15,000 (26%)

16 towns
— 32,000 (56%)

60 settlements
- 10,000 (18%)




Climate changes and Greenland
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Climate change: Losing Greenland

Is the Arctic's biggest ice sheet in irreversible meltdown? And
would we know if it were? Alexandra Witze reports.

Alexandra Witze

When people talk
about catastrophic
climate change,
there's a fair chance
that Greenland is on
their mind. If they
use the term 'tipping
point', then it is
pretty much a sure
thing. One-twentieth
of the world's ice is
locked up atop that
island, and if it wers
to melt completely,
global sea levels
would rise by seven metres. The collapse of the Greenland ice sheet
is in the front rank of potential climate catastrophes.
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Melting is already undoubtedly and dramatically underway. Glaciers
are spitting icebergs into the ocean and scurrying back up their
narrow flords ke rats up drainpipes. Giant |akes are forming on the
frozen surface, sending torrents of water plunging through fissures in
the ice sheet and thus, perhaps, accelerating its slipping and sliding
seawards, Over the past four summers, Greenland has shed an
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Research about past changes
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Abrupt Holocene climate change as an important factor for human migration in West Greenland.
DAndrea W, Huang ¥, Frie SC, Anderson blJ.

Department of Geological Sciences, Brovwn University, Providence, R1 02912, USA. dandrea@gen umsss edu

Abstract

Wiast Greenland has had multiple episodes of human colonization and cultural transitions over the past 4,500 v. However, the explanations for these large-scale human migrations are varied, including climatic factors, resistance to adaptation,
econamic marginalization, mercantile explaration, and hostile neighborhood interactions. Evaluating the potential role of climate change is complicated by the lack of quantitative paleoclimate reconstructions near setilement areas and by the
relative stability of Holocene temperature derived from ice cores atop the Greenland ice sheet. Here we present high-resolution records of temperature over the past 5 600y hased on alkenone unsaturation in sediments of two lakes in YWest
Greenland. We find that major temperature changes in the past 4,500 v occurred abruptly {within decades), and were coeval in timing with the archaeological records of settlement and ahandonment of the Saggadg, Dorset, and Morse cultures,
which suggests that abrupt termperature changes profoundly impacted hurman civilization in the region. Temperature vatiations in \West Greanland display an antiphased relationship to temperature changes inlreland aver centennial to millennial
timescales, resembling the interannual to multidecadal temperature seesaw associated with the MNorth Atlantic Oscillation,
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Current research

e Basically none

e Alcoa aluminium smelter Maniitsog
baseline health study 2009




What can be done?

e Register based studies

e Specific studies (serum banks)



Register based studies: Denmark
(and Greenland) in the lead

When an Entire Country
Is a Cohort

Denmark has gathered more data on its citizens than any other country. Now
scientists are pushing to make this vast array of statistics even more useful -

For years, any woman who,got an abortion
had to accept more than the loss of her fetus:
For some unknown reason, she also faced an
elevated risk for breast cancer. At least that
was what several small case-control studies
had suggested before Mads Melbye, an epi-
demiologist at the Statens Serum Institute in
Copenhagen, undertook the largest effort
ever to explore the link. He and his col-
leagues obtained records on 400,000 women
in Denmark’s national Abortion Register,
then checked how many of the same women
were listed in the Danish Cancer Register.
Their foray into the two databases led to a

surprising result: As they reported in The

New England Journal of Medicine in 1997,
there appears to be no connection between
abortion and breast cancer.

Their success underscores the value of a
trove of data the Danish government has ac-
cumulated on its citizenry, which today totals
about 5 million people. Other Scandinavian
countries have created powerful database
systems, but Denmark has earned a preemi-
nent reputation for possessing the most com-
plete and interwoven collection of statistics
touching on almost every aspect of life. The
Danish government has compiled nearly 200
databases, some begun in the 1930s, on ev-
erything from medical records to socio-
economic data on jobs and salaries. What
makes the databases a plum research tool is
the fact that they can all be linked by a 10-

digit personal identification number, called
the CPR, that follows each Dane from cradle
to grave. According to Melbye, “our registers
allow for instant, large cohort studies that are
impossible in most countries.”
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But Melbye and other scientists think they
can extract even more from this data gold
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Register sources

e Greenland Hospital Register 1987-

e Notifiable infections in Greenland



Climate sensitive infectious diseases

e Syndromic e Specific infections
surveillance — Influenza
— Respiratory tract — Brucella
infections — Echinococcus
— Diarrheal diseases — Rabies
— Skin infections — Toxop|asmosis
— Trichinella

- Q fever



Respiratory infections
in the Hospital Register

Number of respiratory tract infections and other respiratory related disease hospitalisations registered
in the Greenlandic Hospital Register 1987 - 2007 (no. per year per 100.000 in brackets)

Respiratory tract infections

Population Upper resp. infections Pneumonia Influenza Other resp. diagnoses
Asiaat 3.413 476 (680) 629 (899) 13 (19) 300 (429)
llulissat 4.697 392 (407) 490 (509) 17 (18) 180 (187)
Ittoggortoormiut 539 77 (697) 254 (2299) 17 (154) 93/(842)
Maniitsoq 3.809 414 (530) 564 (722) 15 (19) 210 (269)
Nanortalik 2.547 186 (356) 383 (734) 58 (111) 111 (213)
Narsag 2.082 212 (497) 286 (670) 14 (33) 75/(176)
Nuuk 13.693 1.479 (527) 1.676 (597) 51 (18) 800/ (285)
Paamiut 2.197 217 (482) 282 (626) 34 (75) 85/(189)
Qaanaaq 860 139 (788) 358/(2031) 83 (471) 59 (335)
Qaqgortoq 3.487 248 (347) 377 (527) 27 (38) 101 (141)
Qasigiannguit 1.543 172 (544) 238/ (752) 14 (44) 189 (598)
Qeqertarsuag 1.110 122 (536) 164 (721) 16 (70) 35 (154)
Sisimiut 5.563 391 (343) 605 (531) 15 (13) 167 (146)
Tasiilaq 2.963 357 (588) 1.251 (2060) 92 (151) 99/(163)
Upernavik 2.777 195 (343) 179 (314) 25 (44) 67 (118)
Uummannaq 2.649 190 (350) 269 (495) 12 (22) 137 (252)
Total 53.929 5.267 (476) 8.005 (724) 503 (45) 2.708 (245)




Hospital register: Influenza
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Hospital register: Brucella

1985 1990 1995 2000 2005 2010



Hospital register: Echinococcus

1985 1990 1995 2000 2005 2010



Hospital register: Rabies

1985 1990 1995 2000 2005 2010



Hospital register: Toxoplasmosis

1985 1990 1995 2000 2005 2010



Hospital register: Trichinellosis

1985 1990 1995 2000 2005 2010



Hospital register: Q fever

1985 1990 1995 2000 2005 2010



Q fever in Greenland

e EID March 2010

e First confirmed case
of Q fever in Arctic
areas

e Questions validity of
previous diagnoses

Q Fever in
Greenland

Andars Keeh, Claus Bo Svendsan,
Jans Jergen Christensen, Henning Bundgaard,
Lars Vindfald, Claus Bohn Christiansen,
Michael Kemp, and Steen Villumszen

We report 8 patient with © faver endocarditis in 3 sat-
tiemant in eastern Greanland (lsortog, Ammassalik area).
Likely animal sources include siad dogs and seals. O faver
may ba underdiggnosad In Arctic areas but may slso reore-

sant an emerging infection

ts caused by the small inrecellular
fgrwetii, Main reservoirs for this
bacterium are cattie, goats, and sheep, although a wide
range of animels may be infected (£, 2). C, urneni can sur-
vive in & spare-like form under hersh conditions {2},
nimels, C. bur tion is often fatent; the
bacteria may be persistently shed into the environment, es-
pecizlly at the time of giving birth (2} humens, meost
acute ceses result in esymptomatic or mi

fever 15 4 zoon

mfluzgnza-like
disease; scvere disease develops m e few patients. Primery
include prneumonia, hepetitis, and fever of

unknown origi

Q: fever has been described in >80 countries (/) but
not in Arctic areas. We report 2 patient with Q fever in
Gireenland.

Tha Patient
e pat
land all his life, lived in lsortog {population 100}, a small
settlement in the Ammessalik ares (population 3,000} of
eaustern Greenlend (Figurs). He had worked as'a hunter and
a senitation woerker {gerbage collector). The Ammassalik
arca includes the mein town of Tasiileg and 5 scttlements,
Isortog is located on an istand off the coast of Greenland.
Agcess is by helicopter, boet during the summer, end dog
steds and snowmobiles dering the winter. The main oecu-
pation is ng, espectelly of seals, which are consumed
locally. All other foed 15 imported though Tasiilag. All
imported meat is frozen, and only ultra-high-temperature—
pastevrized milk is availeble Terrestrial mammals in the
arca inclede sled , poler foxes, and & fow domesticated

esided in Green-

a 4{)-year-ald man, wh

cats. Sea mammals include scals and walruses, Polar bears
are abundant throughout cas Greenland; the nearest
sheep, horses, and musk oxen ane =1 000 km sway.
are no cows and goats in Greenland,




Microbiology in Greenland

Microbiological laboratory only in Nuuk
(DIH)

Confirmation/typing Denmark (RH, SSI)
Long sample shipping distances

Harsh shipping conditions

Long answering time

Reporting bias
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Water quality

e Routine microbiological and physical
control of drinking water 4 times per
year all towns




Pop. based serum banks in Greenland
stored at Statens Serum Institut

e 1979-81 6,500

e 1987/ 5,600
e 1996-98 400
e 1998 2,800
e 2000 1,000

e 2004 1,000

Children & adults

Adults

Children
Children & adults
Children
Children & adults




Interest, potential collaboration and

funding
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Animal samples

e Meat samples from sea mammals, game, etc. collected
all over Grenland and stored in Nuuk
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Confounding factors: Temporal
trends in Greenland




Trichinella seroprevalence 1998-
2004
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Conclusions

e Few existing studies on climate changes and
health, none on infectious diseases

o Little research currently undertaken

e Register-based information useful for syndromic
surveillance, not for rare diseases, needs
Improvement

e Serum banks dating back to 1979 may be useful
for antibody studies

e Other sources of surveillance water and meat
samples

e Changing lifestyle confounding factor



Thank you for your attention

"Oh, hey! | just love these things! ... Cruachy on the
outside and a chewy center!”



