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Allergen sensitization and allergen exposure in
Greenlander Inuit residing in Denmark and
Greenland
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Abstract The aim of this study was to estimate the prevalence of allergic sensitization and possible risk
factors in a genetically homogenous Inuit population living under widely differing climatic and cultural conditions.
A written questionnaire and skin prick test for |0 aeroallergens were obtained from I119 adult Greenlanders residing in
Denmark, Nuuk (main city in Southern Greenland) and Uummannaq (rural settlement in Northern Greenland).
Allergen exposure was assessed by pollen counts, questions on pet keeping and counts of house dust mites in dust
samples. The overall prevalence of at least one positive skin prick test was 22.8% in Denmark, 10.6% in Nuuk, and 64%
in Uummannag. In Denmark, the total birch pollen counts were 40—1000 times higher compared to Nuuk, whereas
the grass pollen count was 13—30 times higher in Denmark compared to Nuuk. Dogs were held indoor with a
similar frequency in Denmark and Nuuk, but much less frequently in Uummannag. In Denmark, house dust mites
were found in 72% of house holds (>10/0.g dust). Less than 15% of households in Greenland had measurable
levels of house dust mites. The prevalence of sensitization to aeroallergens in Inuit Greenlanders differed significantly
between Denmark, Nuuk and Uummannag. These findings correlated with the observed differences in population
allergen exposure in the three regions. Furthermore, differences in lifestyle factors such as educational
level, stress and ethnic self-identification seemed to be associated with the risk of allergic sensitization in
Greenland. © 2002 Elsevier Science Ltd. Al rights reserved.
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INTRODUCTION Furred pets are kept in more homes than a century

ago, and house dust mite exposure has increased (10). In
Denmark, the season for birch pollen begins earlier than
previously, and total pollen counts have increased (lI).
However, increasing allergen exposure cannot fully ex-
plain the increasing allergen sensitization.
(1=7). Other factors associated with the development of an
Although heredity has been shown to play an impor-  ,jjersic and clinically important condition are only
tant role in allergic sensitization, evidence suggests that poorly understood (12,13). Age, gender and month of

environmental factors in general, and allergen exposure  pirth are associated with sensitization, but other, less-
in particular, are essential to the development of allergic

diseases (8)9).

For reasons that still remain unclear, allergen sensitiza-
tion, with or without symptoms of rhinoconjuctivitis
and asthma have increased in prevalence during recent
decades in both developed and developing countries

defined endo- and exogenous factors, also seem to be as-
sociated with allergic sensitization (12—16).

The aim of this cross-sectional study was to describe
Received Il February 2002, accepted in revised form 28 February 2002 the relationship between the frequency of allergen sensi-
Correspondence should be addressed to: C. Porsbjerg, Department of tization in Greenlander Inuit Iiving in three cIimaticaIIy
Internal Medicine, Bispebjerg University Hospital, Rosenvangets . .

and culturally very different areas with allergen expo-
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E-mail: porsbjerg@dadinet.dk sure as well as lifestyle factors, in order to further
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A random sample of
1385 persons were
invited to an
interview and clinical
examination

739 (53 %)
participated

l

Denmark Nuuk & Sisimiut* Uummannaqg
The Danish peoples 541 persons, A random sample of 399 4 settlements were
register contains who had 972 persons from the |persons visited:
10 000 persons born in participated peoples register from a
Greenland, now in a previous random
residing in Denmark. population sample of
study in 1993- households
94.
]
3865 persons (random 1144 persons (60 %) All 428 persons over 18
sample) received a participated by years of age were
mailed questionnaire either an interview invited to an interview
or by answering a and clinical examination
questionnaire
2109 (55 %) responded All the 709 263 (61%) persons
participants in Nuuk participated in the
were invited to a clinical examination
clinical examination
|
Among these 2109, only 443 (62 %)
people of Inuit participated in the
ancestry were selected clinical examination
for further
examination
|

693 (92 %) had a skin
prick test performed

A random sample of
264 persons (60 %)
had a skin prick skin
test performed

A random sample of 172
persons (65 %) had a
prick test
performed

* Only data from Nuuk were analysed for the present article.

Fic. I. Flowchartof study population.

describe possible important environmental factors caus-
ing allergic sensitization.

MATERIAL AND METHODS
Subjects

The study population and response rate is described in
Fig. I. Only subjects who were Inuit by ancestry were in-
vited to participate in the study. The participation rate
was quite low, which is something often seen in studies
of Inuit Greenlanders, where participation rates around
50% are common.

Climate and site description

Denmark is a typical western society of 5 million inhabi-
tants, whose lifestyle resembles that of the rest of Eur-
ope with regard to housing (modern, centrally heated
and well-insulated houses), dietary habits (a large variety

of foodstuffs and large amounts of additives), occupation,
day care (most children are in day care) and health care
(easily accessed and highly specialized).

Copenhagen (Capital of Denmark) (55°43'N, 12°34'E)
has a temperate climate dominated by westerly winds
generally with mild winters and relatively cold summers
and yearly precipitation of 600 mm. The yearly mean
temp. is +8.0°C and average temp. in July is +16.5°C.

The average concentration of nitrogen dioxide out-
doors was 40ppbv reaching peak concentrations of
50 ppbv during the period between 1993 and 1999 (17).

Nuuk is the main city of Greenland with a population
13500 inhabitants with a lifestyle in some ways that
resembles that of Denmark or other developed coun-
tries, with regard to housing, diet, occupation and
health care.

Nuuk (64°10'N, 51°45'W) is situated about 250 km
south of the Polar Circle. The Gulf Stream reaches this
part of Greenland, preventing the sea from freezing dur-
ing winter. The climate is arctic/polar with a mean
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yearly precipitation of 750 mm and mean yearly temp. of
—19°C and monthly average of +6.5°C in July. The
average concentration of nitrogen dioxide outdoors
was 5.5 ppbv reaching peak concentrations of 18 ppbv
during the period between June 1998 and July
2000 (18).

Uummannagq consists of a small town and six rural set-
tlements and is a very typical dog-sledge district. The in-
habitants live mainly as hunters and fishermen and their
lifestyle is traditional with regard to housing, diet and
health care. Uummannagq is only reachable by boat or
helicopter.

Uummannaq (70°40'N and 52°08'W) is situated
about 500km north of the Polar Circle on an
island, which covers 12km? and is dominated by the
1175 m high mountain. The climate is arctic with a mean
yearly precipitation of about 250 mm and a mean yearly
temp. of —5.7°C and a monthly average of +4.8°C in July.
The average concentration of nitrogen dioxide out-
doors was 4 ppbv with peak concentrations reaching
14 ppbv during the period of September 1998 till July
2000 (18).

Questionnaire

The questionnaire was a general health questionnaire in-
cluding respiratory symptoms and factors of possible im-
portance for development of allergic diseases. In
addition, questions on ethnic background, length of resi-
dency in Denmark, education, employment and smoking
were included.

All questions in the mailed questionnaire were written
in Danish and translated into Inuit. Then the questions
were retranslated back to Danish to secure the meaning
of the questions. All Inuit living in Denmark were ques-
tioned in both languages, but were asked only to answer
one version. Inuit in Greenland were only given the Inuit
version.

Participants were interviewed about symptoms of rhi-
noconjuctivitis, using a questionnaire adapted from the
ISAAC study (19) (“When not having a cold, have you
ever experienced having—itchy eyes, sneezing, a runny
nose, a blocked nose or a diminished sense of smell”),
and family history of atopic diseases (“Do your parents
have allergy/hay fever/fasthma?”’). Questions were asked
about present living conditions, indoor factors, smoking
habits of the patient and parents, drinking habits, educa-
tion (“Have you finished an education?” (After finishing
school and high school)), family size, sports activities,
stress (“Do you have a stressful every day life?”), and
whether pets were kept in the house. Complete answers
were received from 1060 (94.7%) of the 1119 individuals
who had a skin prick test performed.

Skin prick test

Subjects were tested on the volar surface of the distal
forearm, using standard dilutions (10 HEP, moulds
[:10w/v) of allergens in 50% glycerol (ALK-Abello,
Hgrsholm, DK). Skin prick tests (SPTs) were done in du-
plicate according to the EA ACI guidelines (20) with a his-
tamine standard of 10 mg/ml and the diluent as a negative
control (2I). The allergens used were birch, Timothy
grass, mugwort, horse, dog, cat, Dermatophagoides pter-
onyssinus and D. farinae and two moulds (Alternaria alter-
nata and Cladosporium herbarum at 1:10 w/v). A positive
reaction was defined as a reaction of at least 3 mm in dia-
meter and at least half the size of the reaction to hista-
mine.

Allergen sensitization was defined as a positive skin
prick test to at least one of the |0 aeroallergens in the
standard panel.

Pollen sampling

As a part of the study, airborne pollen measurements
were carried out in Nuuk during the season of 1997-99,
with a Burkard Volumetric 7-day Spore Trap (Burkard
Manufacturing Co. Ltd.). The trap was placed at the
Queen Ingrid Hospital (64°10'N, 51°45'W, 19 m above
mean sea-level) at |.5 m above ground level.

The pollen data for Copenhagen were obtained from
official recordings utilizing a Burkard Trap placed at the
Danish Meteorological Institute (55°43'N, 12°34'E, 8 m
above mean sea-level) I15m above ground level. For
counting pollen standard methods were used (22).

Dust sampling

In order to assess the general exposure to HDM, dust
samples were collected from a total of 117 homes (Den-
mark n =72, Nuuk n=19 and Uummannaq n =30). All
dust samples were collected in a new vacuum cleaner
bag with separate sampling from the mattress and bed-
room floor. Bags were sealed in a plastic bag and stored
at room temperature until preparation. Domestic mites
were counted, identified by microscopy, and recorded as
number of mites per gram dust, as previously
described (23).

Ethics

The study was approved by the local ethic commities and
all subjects gave informed consent to participate.

Statistics

The data were analysed using the statistical pack SPSS.
Logistic regression analysis was used to assess commonly
accepted risk factors primary to the presence of allergen
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sensitization at any time. Non-significant variables were
deleted by backward elimination. Differences in mean
(sp) values between subjects with and without sensitiza-
tion were tested with non-parametric analysis. A P-value
< 0.05 was considered significant. Prevalence rates were
calculated for the entire group and the subgroups and
differences were tested using Chi-square analysis.

RESULTS

Demographic factors

The populations in the three areas differed with regard
to age, sex, education and ethnic self-identification as de-
scribed inTable I.

More females (72.6%) (Table I) than males participated
in Denmark with a similar trend in Greenland. The mean
age of the three populations was not comparable, as the
study population in Uummannaq was younger (P < 0.00I,
Table I).

The majority of the Inuit residing in Greenland consid-
ered themselves Inuit when answering the question
“Would you define yourself as Inuit, Inuit and Danish or
Danish?” A significantly lower proportion of the Inuit liv-
ing in Denmark considered themselves Inuit. All partici-
pants in this study fulfilled the inclusion criteria of either
being Inuit by self-identification or having at least one
Inuit parent.

More than 45% of Inuit living in large cities in Denmark
and Nuuk reported a stressful everyday life. In contrast,
only 29% of the Inuit living in the rural setting of Uum-
mannagq felt stressed (Table I).

In Denmark and Nuuk the majority of the subjects
had finished an education, compared to Uummannagqg,
where only 14% had finished an education (Table I).

Diet

Fish was a regular part of the diet in both Denmark and
Greenland, whereas a daily intake of fish oils was more
common in Denmark.

Indoor factors

Significant differences in in-door factors such as use of
carpets, in-door drying of clothes and damp in dwellings
were observed between the three areas. In Greenland,
most households lacked fitted carpets in the bedroom.
In contrast, in Denmark almost 50% of the households
reported fitted carpets in their bedrooms (Table I).

Washed clothes were air-dried indoor more often in
Denmark and Uummannagq (Table ). Signs of dampness
indoors was reported more frequently in Greenland
than in Denmark (P<0.05). Finally, a high proportion
(more than 50%) of the Inuit was smoking.

Pollen exposure

Birch and grass pollen counts were much higher in Den-
mark compared to Nuuk and the pollen seasons longer
(Table I).

In 1997-1999, the three birch pollen seasons in Den-
mark started at the end of April. The seasons continued
approximately | month and the total birch pollen counts
for the entire seasons ranged from 3103 to 9060 m > air
(Table I).

In Nuuk, the birch seasons began approximately |
month later and went to from 3 days to | month. The
birch pollen count ranged from 9 to 80 during the three
seasons.

In Denmark, grass pollen occurred between June and
August and the grass pollen counts were 1386 to 1723. In
Nuuk the grass pollen season was of similar length but
began | month later. The total pollen counts ranged from
56 to 103.

Pet exposure

Pets were kept more frequently in Denmark compared
to both Nuuk and Uummannagq.

Almost 20% of homes in Denmark kept dogs or cats.
In rural Uummannaq <2% kept a cat or a dog indoors.
Many dogs, however, are kept outside and used as sleigh
dogs. In Nuuk a few homes (12%) kept indoor dog and cat
was rare (3%) (Table I).

House dust mite exposure

In Denmark, house dust mites were found in most
households and frequently in large amounts, whereas
house dust mites were rare in Greenland (Table I).

Dermatophagoides house dust mites were found (any
amount) in dust samples from 87% of the Danish house-
holds. Seventy-two per cent of the Danish households
demonstrated dust samples with significant levels of
house dust mites (> 10/0.1 g dust, which corresponds to
2 ug Der Pl allergen/g of dust).

In Greenland single specimen of Dermatophagoides
mites per 0.10 g of dust was found in 15% of Nuuk house-
holds and 3% of Uummannaq households. (Table I).

The highest level of dust mites in a sample of 0.1 g dust
was | house dust mite (Dermatophagoides spp.) and 22
storage mites in the dust samples from Greenland.

When Tarsonemus mites and storage mites were in-
cluded, mites were found in 26.7% of Nuuk households
and 13.3% of Uummannagq households (Table I).

Interestingly, the D. farinae mites from Greenland dif-
fered morphologically from the Danish mites and repre-
sents a Greenlander subspecies rather than mites
imported from Denmark.
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TasLE |.
Greenland (%)

Demographics, smoking habits, indoor factors and allergen exposure in 119 Greenlander Inuit living in Denmark or

Denmark Nuuk Uummannaq
n=683 n=264 n=172
Demographics
Age (years, median (range) 42 (19-78) 39 (18-59) 34 (18-56)"
Women 722 617 599"
Education® 65.2 690 141°
Current smoker 597 669 65.6
Passive smoking in childhood 84.8 876 935"
Stress in everyday life 529 45.7 294"
Ethnicity (9% Inuit)® 309 874 907"
Allergic disposition
Parents hay fever 12.0 39 57"
Parents allergy 200 13.3 148"
Diet
Fishintake > =1 week 475 453 52.5
Fish oils daily 12.5 42 47
Indoor factors
Fitted carpet in bedroom 470 4.3 124"
Indoor drying of clothes 64.6 /1.6 455"
Damp on windows 20.5 442 319"
Damp on walls 70 190 139"
Allergens
Birch pollen (total) 3103—-9060 9-80 —
Grass pollen (total) 1386—1723 56-103 —
Birch pollen season April June =
Grass pollen season June—August July—September —
Cat in home now 18.6 3. 17"
Dog in home now 18.6 [1.6 09"
Pet in childhood 539 447 121"
House dust mites® 72.0 150 39"
“P<000l.
“P<005.
P <000l

*Have you finished an education?.

B\Would you call yourself Inuit, Inuit and Danish or Danish? (self-identification; all participants were by definition of Inuit heredity.
“Dormatophagoides species: Denmark; HDM counts > 10/0.l g dust. Greenland; occurrence of any number of HDM.

Childhood risk factors and heredity

The majority (> 80%) of all the Inuit was exposed to pas-
sive smoking during childhood (Table I).

Inuit in Greenland were less frequently born into fa-
milies with symptoms of hay fever and allergy than Inuit
in Denmark (Table I). In addition, more than 45% of Inuit
living in Denmark and Nuuk reported childhood expo-
sure to pet animals. The exposure to pet animals was ap-
proximately five times more frequent in those regions
compared to subjects living in Uummannagq.

Frequency of positive skin prick test

A positive reaction to one or more of 10 inhalant allergens
was found in 22.8% of Inuit residing in Denmark compared
to 10.6% in Nuuk and 6.4% in Uummannagq(Table 2).

Sensitization to birch and grass pollen was far more
frequent in Denmark compared to Greenland (P < 0.05),
where sensitization to birch was rare (Table 2). Sensitiza-
tion to cat and dog was twice as frequent in Denmark
compared to Nuuk, and rare in Uummannagq. The fre-
quency of positive skin test reactions to both dust mites
were twice as frequent in Denmark compared to Nuuk,
and four times more frequent than in Uummannaq
(Table 2).

Sensitization to moulds was uncommon in all regions.

Frequency of rhinitis symptoms

In Denmark, 82.7% of atopic Inuit reported one or more
symptoms of rhinitis (itchy eyes, runny nose, blocked
nose or diminished sense of smell, when not having a
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TaBLE 2. Prevalence of positive skin prick test in 119
Greenlander Inuit living in Denmark or Greenland (%)

Denmark  Nuuk  Uummannaqg
n=683 n=264 n=172

Atopy?®
All ages 228 106 64"
Age 1824 years 364 200 150
Age 25—34 years 30.2 8.6 6.l
Age 35-59 years 20.8 109 4.7
Age 59+years 12.5" 10.6 0
Birch (Betula v, 79 L.l 06"
Grass (Phleum p)) [.1 34 35
Mugwort 4 08 0"
Horse 19 08 0
Dog 67 38 06"
Cat hair 76 53 06"
D. farinae 6.l 27 17"
D. pterynussinus 6.3 30 12"
Cladosporium 1.3 08 0
Alternaria 1.0 04 0
Allergic rhinitis (%)° 827 64.3 54.5

Atopy; positive allergen skin prick reaction to one or
more of the allergens used in the skin prick test.
bSymp‘toms of rhinoconjuctivitis among subjects with one
or more positive SPT.

“P<005.

cold), in Nuuk and Uummannagq, similar figures were
64.3 and 54.5%, respectively (Table 2).

Factors associated with a positive skin prick
test

Sensitization to one or more aeroallergens was posi-
tively associated with young age (1824 years) in subjects
living in Denmark, whereas this association was less
clear in Greenland (Table 3). This was probably due to
the low number of sensitized allergic subjects in Green-
land.

Subjects who identified themselves as Inuit tended to
have a lower prevalence of allergic sensitization, but this
association was only significant in Nuuk.

Inuit living in Denmark more often had a parent or
grandparent born in Denmark, but there was no associa-
tion between the place of birth of parents or grandpar-
ents and the risk of allergic sensitization.

For Inuit in Denmark, a stressful everyday life was as-
sociated with a higher prevalence of allergic sensitiza-
tion, as was smoking (Table 3).

Regular fish intake did not apparently affect the risk of
allergic sensitization apart from in Uummannaq, where
it seemed to have a protective effect (Table 3).

In Denmark and Nuuk, subjects who reported that
their parents had hay fever symptoms, were more often

sensitized than subjects, who did not report that their
parents had hay fever (Table 3).

The age where subjects were exposed to high
amounts of allergen was associated with the risk of aller-
gic sensitization: In Denmark, subjects who lived in Den-
mark already at the age of five had an increased risk of
being sensitized compared to subjects who still lived in
Greenland at the age of five (P <0.05) (Table 3). For Inuit
in Nuuk, having lived in Denmark at an age of 5 years also
increased the risk of allergic sensitization, but this asso-
ciation was not significant. Furthermore, for Inuit resid-
ing in Greenland, there was no association between
having ever lived outside Greenland and being sensitized
to aeroallergens (Table 3). These findings may reflect the
importance of the length of time of allergen exposure.

Current or previous exposure to animal dander was
not associated with sensitization (Table 3).

Binominal logistic regression analysis

A binominal forward logistic regression analysis was per-
formed for the three areas of study separately and for
the study population as a whole. A positive skin prick
test to one or more aeroallergens was the dependent
variable and independent variables were the following;
gender, age, smoking, smoking in childhood, education,
indoor drying of clothes, wall-to-wall carpeting, ethni-
city, stress, parents with hay fever symptoms, intake of
fish and fish oils, and current or previous pet keeping
(Tables 4 and 5). Community of study (Denmark, Nuuk,
Uummannaq) was a variable in the total analysis of the
population as a whole (Table 5).

When analysing the three areas separately, allergic
sensitization seemed to be associated with young age,
smoking and parental disposition to hay fever in Inuit liv-
ing in Denmark. Whereas in Nuuk, young age, but also
stress and ethnic self-identification were associated with
allergic sensitization, as was having an education for the
Inuit living in Uummannaq (Table 4).

In the regression analysis for all three communities of
study, only the community of study remained signifi-
cantly associated with allergic sensitization to one or
more allergens after regression analysis. (Table 4).

DISCUSSION

In this cross-sectional study of adult Greenlander Inuit
residing in three geographically and climatically very dif-
ferent regions (Denmark, Northern and Southern
Greenland), we found major differences in the prevalence
of allergic sensitization to aeroallergens, that reflected
the differences in the population exposure levels to aero-
allergens.
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TaBLe 3. Prevalence of allergic sensitization® in subjects with or without certain variables in 1119 Greenlander Inuit living in
Denmark or Greenland (%)°

Allergic sesitization
(positive SPT to one or more of ten aeroallergens)

Denmark Nuuk Uummannaq

Yes No Yes No Yes No
Female 226 235 69 129 72 5.8
Smoker 310 230" 10.0 140 70 48
Education 247 216 1.2 10.5 204 357
Ethnic self-identifaction (Inuit) 172 256 8.7 267" 6.0 0
Stress 240 164" 87 50 38 30
Fish intake > = | week 210 260 13.0 100 44 74"
Fish oils daily 18.8 242 18.2 1.5 0 75
Parents hay fever 36.l 169 10.0 47 [1.] 69
Ever lived outside Greenland — — 2.8 10.8 al 71
Lived in Denmark at age 5 294 178" 0 119 0 7l
Livedin Denmark at age 10 230 18.8 22.2 14 0 71
Pet in childhood 210 254 5.5 78" 214 397
Dog now® 69 72 33 39 — —
Cat now? 84 7l 0 56 — —

® To one or more of to aeroallergens: Birch, grass, ragweed, horse, dog, cat, house dust mites (D. farinae & D. pterynussinus) &
moulds (Cladosporium & Alternaria).
PExample: 22.6% of women living in Denmark had allergic sensitization as opposed to 23.5% of men.
“As to dog
dAs to cat.
“P<0.05.
P <000l

TaBLE 4. Binominal forward regression analysis of risk factors for allergic sensitization to one or more of 10 aeroallergensin |19
Greenlander Inuit analyzed for each area of study separately. (Only variables included in the final analysis are presented)

Allergic sensitization
(positive SPT to one or more of ten aeroallergens)

Denmark Nuuk Uummannaq
OR Cl OR Cl OR Cl
Age <30 .59 043-173 .25 0.30-52 — —
Smoker 119 0.74-190 — — — —
Stress — — 2.8 0.19-2473 — —
Education — — — — 7.55 1.03-55.07
Ethnic self-identification (Inuit) — — 0.07 001-1.22 — —
Parents hay fever 2.30 0.81-2943 — — — —

Dependent variable; positive skin prick test to one or more of |0 aeroallergens. Independent variables; gender, age, smoking,
passive smoking in childhood, education, ethnicity, stress, parents with hay fever symptoms, in-door drying of clothes, wall-to-
wall carpeting, currentor previous pet keeping, livingin Denmark at age 5 and |0 years and having lived outside Greenland (only
Nuuk and Uummannagq).

The association between allergen exposure and the sensitization and allergic disease. In von Mutius’ studies
risk of allergic sensitization is well known from previous ~ of East and West German children immediately after
studies (9,14,15). and 5 years after the reunion of Germany, a large in-

However, it seems that other environmental factors crease in the prevalence of allergic sensitization was ob-
are of importance to the development of allergic served in children from former East Germany over the 5
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TaBLE 5. Binominal forward regression analysis of risk
factors for allergic sensitization to one or more of |0 aero-
allergens in 119 Greenlander Inuit—analysis of entire
study population. (Only variables included in the final analy-
sis are presented)

OR 95% Cl
Livingin Denmark vs Uummannag 362 164-822"
Living in Nuuk vs Uummannaq 192 123302
Parents hayfever 6.87  0.59-7987
Smoker 30  0.88-I19I
"P<0005.

Dependent variable; positive skin prick testto one or more
of 10 aeroallergens. Independent variables; gender, age,
smoking, passive smoking in childhood, education, ethni-
city, stress, parents with hay fever symptoms, fish intake
>=|week, daily fish oils intake, in-door drying of
clothes, wall-to-wall carpeting and current or previous
pet keeping.

year period. Allergen exposure did not, however, in-
crease simultaneously (14,15). These findings have, among
others, led to the conclusion that factors associated with
a “Western Lifestyle” must play a role for the develop-
ment of allergic sensitization (diets including a large num-
ber of different foods, recurrent infections in childhood
due to more children in day care and kindergartens, in-
creased air pollution from motor vehicles, increased
stress and smoking).

In the present study, we investigated a genetically
homogenous population exposed to widely differing
amounts of allergen, presumably eliminating the effects
of genetic variation and observed a correlation between
population allergen exposure and allergic sensitization.

This was the observation with sensitization to pollens,
where the prevalence of sensitization differed between
Denmark and Nuuk in equivalence with the differences
in pollen counts.

As an exception from this correlation between aller-
gen exposure and sensitization, we found that allergic
sensitization to cat was similar in prevalence in Denmark
and Nuuk, despite the finding that few cats were cur-
rently kept in Nuuk. This could perhaps be explained by
the finding that pets had been kept in similar numbers
during childhood in the two areas. Also, as previous stu-
dies have shown, cat allergen adheres well and for a long
time to clothes and can be detected far away from areas
where cats are kept even in amounts sufficient to pro-
voke an allergic reaction (24).

The finding of allergic sensitization to house dust mites
in Inuit in Greenland, who had never lived outside the
country, was surprising. The arctic climate of Greenland
was expected to disfavour the living conditions of dust
mites, as shown in the generally low exposure levels in
the collected dust samples. However, the finding of a

morphological Greenlander subspecies mite indicates,
that whole populations of mite are in fact able to survive
and reproduce in Greenlander houses, and some people
in Greenland must be exposed to large amounts of
mites.

In the present study, some lifestyle factors potentially
signifying a western lifestyle seemed to be associated
with the risk of allergic sensitization: stress, level of edu-
cation and self-identifaction as Inuit/Danish rather than
Inuit. These associations were only observed for the
Inuit who lived in Greenland, and may reflect that most
Inuit living in Denmark had assimilated to a western life-
style. The relative impact of a western lifestyle would
only be expected to be visible in a society where not all
inhabitants have a western lifestyle. This is the case in
Greenland, where a mixture of traditional and western
lifestyle is found; some people live traditionally, and
others have assimilated more or less completely to a
western lifestyle.

However, when a regression analysis was performed
for the study population as a whole, only the current
place of residency (community of study) remained signif-
icant, suggesting that in this population, environmental
factors rather than lifestyle factors were of major im-
portance to the prevalence of allergic sensitization.

To elucidate the relative importance of allergen expo-
sure and lifestyle factors, a follow-up study is planned to
describe, whether the ongoing westernization of Inuit in
Greenland will result in a higher prevalence of allergic
sensitization.

In conclusion, we found major differences in the fre-
quency of allergic sensitization to aeroallergens in Inuit
living in Denmark, northern Greenland (Uummannaq)
and southern Greenland (Nuuk), reflecting large differ-
ence in population allergen exposure to aeroallergens,
as well as lifestyle factors.
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