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Abstract
Background: The Mushua Innu of Natuashish, Labrador, Canada seem to have a high rate of childhood eczema.
Anecdotally this problem seems to be more common now than 20 years ago. There has been speculation that this
could be related to food sensitization that may have arisen coincident with a move away from a traditional Innu
diet. We undertook to assess the prevalence and severity of pediatric eczema in Natuashish (population 792), and
investigate the level of sensitization to common food antigens.
Methods: Over a three-month period we performed a population survey of all children in the community from the
ages of 2–12 inclusive. The one-year prevalence of eczema was assessed using the United Kingdom Working Party’s
diagnostic criteria, and graded on the Nottingham Severity Scale. All children with eczema and twice as many
age/sex matched controls were offered complete blood counts, total IgE, and food specific IgE levels for egg
white, cow’s milk protein and wheat.
Results: One hundred and eighty two (95% of the eligible children) were assessed. Of the 182 children examined
eczema was diagnosed in 30 (16.5%) - 22 females and 8 males. The majority of children with eczema (20/30) were
classified as being in the moderate and severe category. Of the 22 with eczema and 40 controls who consented
to venipuncture all but 3 had IgE levels above the lab's reference range. Food specific antibody assays showed
that 32, 23, and 5 percent of children with eczema were sensitized to egg, milk, and wheat respectively. None of
the controls were sensitized.
Conclusions: The children of Natuashish, Labrador have a high rate of eczema, much of it graded as moderate or
severe. IgE levels were markedly elevated in children with and without eczema, with average values at least ten-fold
higher than other populations. There is no evidence of an unusual amount of sensitization to egg, milk or wheat.

Background
Eczema is a chronic relapsing disease that is characterized by erythematous pruritic skin lesions. Many factors
affect its prevalence and severity. Susceptibility genes
express a defective barrier protein (filaggrin), which
increases epidermal permeability and water loss [1,2].
The immune response to this permeability is affected by
infectious and environmental factors [2,3]. Its economic
burden is considerable, and caregiver stress can exceed
that of caring for a child with diabetes [4]. Population
surveys using the ISAAC protocol [5] show rates that
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vary widely- as low as 2% in China and eastern European
countries, 8.5% in Canada, and 15.9% in Japan. The picture is fluid; some high prevalence countries have shown
a decrease, while many developing countries with a low
prevalence have experienced increases [6,7]. Prevalence
in the former East Germany rose to equal that of West
Germany after reunification [8]- too quickly to be explained by gene frequency changes, but coinciding with
a more “Western” diet and other social changes.
Much time has been spent examining potential
influences- the literature is complex and at times
contradictory. Dietary and environmental changes parallel
the rising rate of eczema although causality remains unproven [9]. Gender, nutrition, number of siblings, allergic
status, exposure to acetaminophen or antibiotics, vitamin
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D and climate have been examined [10-13]. Indoor exposure to dust, animal dander, molds, tobacco smoke, heating
systems and aeroallergens may also play a role [14,15].
Evidence is contradictory about the role of breastfeeding
[16,17]. Western and urban populations tend to have
more eczema than those that are oriental and rural [5].
Less exposure to childhood infections may cause higher
rates of atopic disease (the Hygiene Hypothesis) [18].
The connection between atopy and eczema has been
debated- the link is stronger in severe (hospitalized) patients and weaker in the community setting [19], stronger in affluent countries and weaker in developing ones
[20]. One early study noted elevated IgE levels in 43% of
patients with eczema [21], and another in 2004 noted
higher IgE levels in severe cases [22]. Eczematous children commonly have food sensitization- 40% with moderate/severe eczema have food allergies [23]. Milk and
eggs can provoke flares in infants and some adolescents
[24]. The 2007 GA2LEN/EAACI recommendation [25]
to consider food triggers is noteworthy, and there are
plausible mechanisms to implicate IgE in chronic inflammation [26]- in addition to its well-known role in
acute hypersensitivity.
Little Canadian research has been done, although a
1999 questionnaire compared prevalence rates in the
Canadian cities of Saskatoon, Saskatchewan (17.3%) and
Hamilton, Ontario (15.4%) [27]. It is worth noting that
the children in this study were not examined, and that
reported rates in surveys can be much higher (even
double) rates observed in studies that include a clinical
assessment [28].
There is limited information on eczema in circumpolar
and First Nations communities. Sami children had a
higher rate than their Norwegian schoolmates [29], and
affluent Norwegian children had more than Russians
[30]. Inuit schoolchildren in northern Quebec had low
rates of exercise induced asthma and atopy, although
eczema rates were not assessed in this study [31].
This project was designed to assess the prevalence
of childhood eczema in Natuashish, and the level of
sensitization to foods now common in the diet of the
Innu.

Methods
Data source and population

The Mushua Innu of Labrador led a nomadic existence until 1967 when they were settled into the community of Davis Inlet. The entire community relocated
to the newly constructed town of Natuashish in 2004
in hopes of improving housing and basic community
services. Health care to the 725 inhabitants of Natuashish is provided by a station staffed by three
nurses, with regular visits from a physician based in
Goose Bay.
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Community members and clinicians noted a lot of eczema, apparently more than in other coastal communities.
Nurses reported seeing fewer skin infections but more
eczema over the past decades. The emergence of this
problem over two decades does parallel the adoption of
a less traditional, more “Westernized” diet. Traditional
foods for the Innu would include caribou meat, fish
and berries, with little milk, egg and less flour.
The Mushua Innu Health Commission and the
band council requested further investigation. Memorial University of Newfoundland’s Human Investigations
Committee, the Labrador-Grenfell Health Research
Review Committee, and the Mushua Innu Band Council
approved the project. It was conducted in accordance with
the Canadian Institutes of Health Research: Guidelines
for Health Research involving Aboriginal People and
the Tri-Council Policy Statement: Ethical Conduct for
Research Involving Humans. Consent discussions, questionnaires and interviews were offered in either Innuamun
or English, and written informed consent was obtained
from the children’s parents/guardians.
Assessment of prevalence and severity of eczema

The study was publicized through the clinic and local
radio station. Community birth and public health records
were used, and all children were identified. Over a threemonth period (June-August 2008) those between the ages
of 2 and 12 years were assessed. The one-year prevalence
of eczema was established using the United Kingdom
Working Party’s (UKWP) diagnostic criteria [32] (see
section ‘‘United Kingdom Working Party’s diagnostic
criteria’’). We assessed the one-year (rather than the
point) prevalence because eczema is typically an evanescent condition-examination alone will miss some who are
currently in remission. This approach improves sensitivity
[33,34]. Eczema was graded using the Nottingham
Severity Score [35].
Assessment of eosinophil, total and food specific
IgE levels

All thirty children with eczema were offered a complete
blood count (CBC), total and food specific IgE (FSIgE)
levels for egg white, cow’s milk protein, and wheat.
Twenty-two consented, and 40 age and sex matched
controls were likewise tested.
Blood samples were collected in Natuashish. CBC’s
were run at the Labrador Health Center in Goose Bay.
Serum was frozen and transported to the immunology
laboratory at the Health Sciences Center, St. John’s for
total IgE and FSIgE levels (IMMULITE® 2500 -Siemens).
As per standard we accepted FSIgE levels of ≥0.35
kIU/L to indicate sensitization. This cutoff is far below
that required to make a diagnosis of food allergy (6 kIU/
L-eggs, 32 kIU/L-milk, and > 100 kIU/L-wheat) [36,37].
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United Kingdom Working Party’s diagnostic criteria

To meet the UKWP diagnostic criteria, the child must
have: a history of an itchy skin condition in the last 12
months plus three or more of the following:
 a history of a rash in the skin creases (folds of elbows,

behind the knees, front of ankles or around the neck);
 a personal history of asthma or hay fever (or history

of atopic disease in a first degree relative for
children under 4 years of age);
 a history of generally dry skin in the last year;
 onset under the age of two years;
 visible flexural dermatitis (or dermatitis of cheeks
and the outer aspects of limbs in children <4 years)
as determined on clinical exam.
Statistical analysis/comparison with other populations

We used SPSS Statistics v17.0. Rates from four other
prevalence studies were compared with our rate using
two tailed paired Fisher’s Exact Test. Laboratory results
were compared using Student’s t-test.

Results
Virtually all children who were living in Natuashish that
summer were assessed. Census data suggests there were
approximately 192 children in that age range, and we
saw 182. Examination findings are summarized in Table 1.
Thirty children met the UKWP diagnostic criteria for eczema. The one-year prevalence rate was 16.5%. The proportion of females with eczema (22 out of 102) was
significantly higher than the proportion of males (8 out of
80). Forty-three percent (13 children) of the eczema cases
were severe, 23% (7) were moderate, and the remaining
cases were mild. Table 2 summarizes the laboratory
results-all but 3 children (in both eczema and control
groups) had elevated total IgE levels. Food specific antibody assays showed that 32, 23, and 5 percent of children
with eczema were sensitized to egg, milk, and wheat
respectively. None of the controls were sensitized.
Table 1 Clinical assessment of 182 children in Natuashish
Age in years
Mean (SD)

6.35 (2.9)

Female sex
# females (%)

102 (56)

Eczema present (UKWP criteria)
# (%)

30 (16.5)

Limitations

Females with eczema*
# eczema/total # of females (%)

22/102 (21.6)

Males with eczema*
# eczema/total # of males (%)

Discussion
Our 16.5% prevalence is higher than reported in Australia
[38], Italy [39], London [34] and Scotland [40] and similar
to high prevalence areas like Japan [41] (Table 3). Our female/male ratio of 2:1 was higher than the 1.2:1 ratio reported elsewhere [28,42]. Sex related differences in eczema
subtypes have been reported-eczema in boys has been more
often associated with sensitization to various allergens (extrinsic) whereas girls were more likely to be intrinsic [43].
A high number (67%) of the children with eczema were in
the moderate or severe category. The Danish DARC study
[44] of children with eczema showed 43% were in the
moderate-severe categories, and a Japanese study [45] graded
13-19% of their cases as moderate-severe. Two Australian
studies reported rates of 36 and 13 percent [38,46].
An unexpected finding was elevated levels of IgE in all
but three of the 62 subjects (those with eczema and those
in the eczema-free control group). This finding was verified
with repeat samples. The lab performed no dilutions beyond 2000 kIU/L so it is impossible to calculate mean IgE
levels for both groups. That being said-the lowest these
means could possibly have been were 1247 kIU/L in the
eczema group and 685 kIU/L in the controls. These two
figures were arrived at by assuming a best-case scenario in
which the 15 samples reported as “>2000 kIU/L” were 2001
kIU/L (one unit above the cut-off). These two numbers
contrast markedly with typical population means and medians that are in the range of 18–122 kIU/L [47-50]. Even
atopic children are usually in the 250–380 range [47,49].
There is no obvious cause for this-parasitic infections are
not common in Natuashish, and normal eosinophil counts
suggest this explanation is unlikely. One study of Inuit children in Alaska found that 17% had IgE levels > 1000 kIU/L,
although their mean was still only 122 kIU/L [51]. There is
also a report of unexplained hyperimmunoglobulinemia E
(mean 11,850 kIU/L) in the Haurorania Indians of Ecuador
[52]. Neither the Alaskan children nor the Ecuadorians
showed high rates of conditions that are associated with
elevated IgE levels such as atopic disease, dermatitis, B
cell neoplasia, hypersensitivity reactions and parasites.
In our study children with eczema showed sensitization
rates comparable to those reported elsewhere. On average
50% of children and 35% of adults with eczema are sensitized to common allergens [53]. Sensitization is in fact
common in the general population-unselected children in
Denmark [44,54], Greenland [49], Russia and Finland [55]
showed rates ranging from 0-14%.

8/80 (10)

*females were significantly more likely to have eczema than males (p = 0.037).

There would be children who were missed in this study.
Community members do travel back and forth to visit
other communities in Labrador and northern Quebec.
Eczema severity scoring may have been affected by the fact
that the children’s caregivers (not the examiner) indicated
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Table 2 Laboratory comparison of eczema and control groups

Age in years: Mean (SD)
Female sex: # (%)

Eczema
(N = 22)

Eczema-free controls
(N = 40)

5.48 (2.50)

5.37 (2.29)

14 (64)

31(77.5)

p value
(where applicable)

Eosinophil count: (SD) (×109/L)

IgE levels*: (kIU/L) # (%)

0.73 (0.08)

0.96 (0.14)

0-52

0 (0)

2 (5)

53-199

3 (13.6) §

10 (25) §

200-1999

10 (45.5)

22 (55.0)

Food specific IgE: (kIU/L) Mean (SD)
# of children with food-specific antibody levels ≥ 0.35 kIU/L: # (%)

0.245

≥2000

9 (40.9)

6 (15.0)

Egg

2.7 (6.4)

0.2 (0.5)

0.010

Milk

0.29 (0.61)

0.00 (0.02)

0.005

Wheat

0.57 (2.53)

0.00 (0.02)

0.160

Egg

7 (32)

0 (0)

Milk

5 (23)

0 (0)

Wheat

1 (5)

0 (0)

*Normal IgE: Age 2–9 years = 0–52 kIU/L, Age >9 years = 0–199 kIU/L.
§
All but one of these 13 children were in the 2–9 year age group, thus 12/13 had IgE levels above the age appropriate reference range.

the extent of skin involvement on the diagram. Nevertheless, the 30 children with eczema had it for an average of
six months per year and averaged three nights per week of
interrupted sleep so many of these cases were not mild. We
also limited the number of antigens tested-others that may
Table 3 Eczema rates (UKWP diagnostic criteria)-a
comparison between Natuashish and other pediatric
populations
Location

One year eczema prevalence

Natuashish

16.5

p value

Age 2-12
Australia (1999) [38]
N = 2491

10.8

0.027*

6.9

0.0001*

8.5

0.002*

Age 4-18
Italy (2003) [39]
N = 1369
Age 9
London (1996) [34]
N = 877
Age 3-11
Japan (2007) [41]
N = 3849

15.4

0.600

8.1

N/A

Elementary school students
(first and sixth graders)
Lothian, Scotland (1996) [40]
Number unspecified
Age 2-11
*The Australian, Italian and London studies all had significantly lower rates
than Natuashish.

contribute to eczema were not formally studied (although
subsequent testing did show that approximately 25%
of the children with eczema were sensitized to house
dust mite and cat dander). We were unable to explore the possibility of non-IgE mediated food triggers, although food antigen specific T cells and other
inflammatory mediators can play a role [1,56].
The fact that food sensitization coexists with eczema
does not necessarily prove a cause and effect relationshipmonosymptomatic, late phase eczematous reactions after
food ingestions are not common [44], and food sensitization cannot always be linked to a worsening of the
eczema [54]. Inappropriate use of elimination diets may
cause other health problems. A recent Cochrane metaanalysis of the use of exclusion diets to improve established eczema [57] found little evidence to support the
practice, although it is notable that subjects in eight out
of the nine studies in this analysis were not assessed for
possible food sensitization-the one study of infants with
known egg sensitization [58] did show an improvement
when an elimination diet was instituted.

Conclusions
The issue of eczema in Natuashish is a substantial public health concern, with a high one-year prevalence and
many moderate-severe cases. Many more females than
males were affected. Unexpectedly, IgE levels exceeded
the normal range in 59 of the 62 eczematous and noneczematous children, many by a factor of tenfold. Sensitization rates in the group of children with eczema
were comparable to what has been observed in other
studies.

Forsey BMC Pediatrics 2014, 14:76
http://www.biomedcentral.com/1471-2431/14/76

Competing interests
The author declares that he has no competing interests.
Acknowledgements
Kathleen Benuen (Director, Mushua Innu Health Commission), Drs. Michael
Jong and Aza Hamed, as well as Mr. Ernest Stapleton of Eastern Health
Immunology all provided expert advice. Emma Ashini (Community Health
Worker) provided translation services. Nurse Delrose Gordon of LabradorGrenfell Health and medical students Ana Davies, Lucy Killick and Leanne
Dearman provided invaluable assistance. Dr. Marshall Godwin assisted extensively
with the design of the study and proofreading of the manuscript. Support in kind
was received from Labrador-Grenfell Health and Eastern Health.
Received: 10 April 2013 Accepted: 6 March 2014
Published: 20 March 2014
References
1. Sandilands A, Smith FJ, Irvine AD, McLean WH: Filaggrin’s fuller figure: a
glimpse into the genetic architecture of atopic dermatitis. J Invest
Dermatol 2007, 127:1282–1284.
2. McGrath JA, Uitto J: The filaggrin story: novel insights into skin-barrier
function and disease. Trends Mol Med 2008, 14:20–27.
3. Jean-Christoph C, Eigenmann PA: Allergic triggers in atopic dermatitis.
Immunol Allergy Clin N Am 2010, 30:289–307.
4. Kemp AS: Cost of illness of atopic dermatitis in children: a societal
perspective. Pharmacoeconomics 2003, 21:105–113.
5. Williams H, Robertson C, Stewart A, Aït-Khaled N, Anabwani G, Anderson HR,
Asher MI, Beasley R, Björkstén B, Burr M, Clayton T, Crane J, Ellwood P, Keil U,
Lai C, Mallol J, Martinez F, Mitchell E, Montefort S, Pearce N, Shah J, Sibbald B,
Strachan D, von Mutius E, Weiland S: Worldwide variations in the prevalence
of symptoms of atopic eczema in the international study of asthma and
allergies of childhood. J Allergy Clin Immunol 1999, 103:125–138.
6. Williams H, Stewart A, von Mutius E, Cookson B, Anderson HR, The ISAAC
Phase One and Three Study groups: Is eczema really on the increase
worldwide? J Allergy Clin Immunol 2008, 121:947–954.
7. Asher MI, Montefort S, Björkstén B, Lai CK, Strachan DP, Weiland SK, Williams
H, The ISAAC Phase Three Study: Worldwide trends in the prevalence of
symptoms of asthma, allergic rhinoconjunctivitis, and eczema in childhood:
ISAAC phases one and three repeat multicountry cross-sectional surveys.
Lancet 2006, 368:733–743.
8. Heinrich J, Hoelscher B, Frye C, Meyer I, Wjst M, Wichmann HE: Trends in
prevalence in atopic diseases and allergic sensitization in children in
eastern Germany. Eur Respir J 2002, 19:1040–1046.
9. Lee YL, Su HJ, Sheu HM, Yu HS, Guo YL: Traffic-related air pollution,
climate, and prevalence of eczema in Taiwanese school children. J Invest
Dermatol 2008, 128:2412–2420.
10. Beasley R, Clayton T, Crane J, von Mutius E, Lai CKW, Montefort S, Stewart A,
The ISAAC Phase Three Study Group: Association between paracetamol
use in infancy and childhood, and the risk of asthma, rhinoconjunctivitis,
and eczema in children aged 6–7: analysis from Phase 3 of the ISAAC
program. Lancet 2008, 372:1039–1048.
11. Barragan NM, Barragan-Meijueiro MM, Morfin-Maciel B, Nava-Ocampo AA: A
Mexican population – based study on exposure to Paracetamol and the
risk of wheezing, rhinitis, and eczema in childhood. J Investig Allergol Clin
Immunol 2006, 16:247–252.
12. Searing DA, Leung DY: Vitamin D in atopic dermatitis, asthma and
allergic diseases. Immunol Allergy Clin N Am 2010, 30:397–409.
13. Schmitt J, Schmitt NM, Kirch W, Meurer M: Early exposure to antibiotics
and infections and the incidence of atopic eczema: a population-based
cohort study. Pediatr Allergy Immunol 2010, 21:292–300.
14. Wichmann J, Wolvaardt JE, Maritz C, Voyi KV: Association between
children’s household living conditions and eczema in the Polokwane,
South Africa. Health Place 2008, 14:323–335.
15. Morales Suárez-Varela M, García-Marcos L, Kogan MD, Llopis González A,
Martínez Gimeno A, Aguinaga Ontoso I, González Díaz C, Arnedo Peña A,
Domínguez Aurrecoechea B, Busquets Monge RM, Blanco Quirós A, Batlles
Garrido J, Miner Canflanca I, López-Silvarrey Várela A, Gimeno Clemente N:
Parents’ smoking habits and prevalence of atopic eczema in 6–7 and
13–14 year old school children in Spain. ISAAC phase 3. Allergol
Immunopathol (Madr) 2008, 36:336–342.

Page 5 of 6

16. Saarinen UM, Kajosaari M: Breastfeeding as prophylaxis against atopic
disease: prospective follow-up study until 17 years old. Lancet 1995,
346:1065–1069.
17. Kramer MS, Matush L, Vanilovich I, Platt R, Bogdanovich N, Sevkovskay Z,
Dzikovich I, Shishko G, Mazer B: Effect of prolonged and exclusive
breastfeeding on risk of allergy and asthma: cluster randomized trial.
BMJ 2007, 335:815–818.
18. Warner J: The hygiene hypothesis. Pediatr Allergy Immunol 2003, 14:145–146.
19. Flohr C, Johansson SG, Williams WH: How “atopic” is atopic dermatitis?
J Allergy Clin Immunol 2004, 114:150–158.
20. Flohr C, Weiland SK, Weinmayr G, Björkstén B, Bråbäck L, Brunekreef B,
Büchele G, Clausen M, Cookson WO, von Mutius E, Strachan DP, Williams HC,
ISAAC Phase Two Study Group: The role of atopic sensitization in flexural
eczema: findings from the international study of asthma and allergies in
childhood phase two. J Allergy Clin Immunol 2008, 121:141–147.
21. Johnson E, Irons J, Patterson R, Roberts M: Serum IgE concentration in
atopic dermatitis. J Allergy Clin Immunol 1974, 54:94–99.
22. Laske N, Nigglemann B: Does the severity of atopic dermatitis correlate
with serum IgE levels? Pediatr Allergy Immunol 2004, 15:86–88.
23. Eigenmann PA, Sicherer SH, Borkowski TA, Cohen BA, Sampson HA:
Prevalence of IgE – mediated food allergy among children with atopic
dermatitis. Pediatrics 1998, 101:e8.
24. Niggemann B, Sielaff B, Beyer K, Binder C, Wahn U: Outcome of double-blind
placebo-controlled food challenge tests in 107 children with atopic
dermatitis. Clin Exp Allergy 1999, 29:91–96.
25. Werfel T, Ballmer-Weber B, Eigenmann B, Niggemann B, Rancé F, Turjanmaa K,
Worm M: Eczematous reactions to food in atopic eczema: position paper of
the EAACI and GA2LEN. Allergy 2007, 62:723–728.
26. Sato E, Hirahara K, Wada Y, Yoshitomi T, Azuma T, Matsuoka K, Kubo S, Taya C,
Yonekawa H, Karasuyama H, Shiraishi A: Chronic inflammation of the skin can
be induced in IgE transgenic mice by means of a single challenge of
multivalent antIgEn. J Allergy Clin Immunol 2003, 111:143–148.
27. Habbick BF, Pizzichini MM, Taylor B, Rennie D, Senthilselvan A, Sears MR:
Prevalence in asthma, rhinitis and eczema among children in two
Canadian cities, the international study of asthma and allergies in
childhood. CMAJ 1999, 160:1824–1828.
28. Laughter D, Istvan JA, Tofte SJ, Hanifin JM: The prevalence of atopic
dermatitis in Oregon schoolchildren. J Am Acad Dermatol 2000,
43:649–655.
29. Selnes A, Bolle R, Holt J, Lund E: Atopic diseases in Sami and Norse
schoolchildren living in northern Norway. Ped All Immunol 1999, 10:216–220.
30. Selnes A, Odland J, Bolle R, Holt J, Dotterud LK, Lund E: Asthma and allergy
in Russian and Norwegian schoolchildren: results from two
questionnaire-based studies in the Kola Peninsula, Russia, and northern
Norway. Allergy 2001, 56:344–348.
31. Hemmelgarn B, Ernst P: Airway function among Inuit primary school children
in far northern Quebec. Am J Respir Crit Care Med 1997, 156:1870–1875.
32. Willams HC, Burney PG: The U.K. working party diagnostic criteria for
atopic dermatitis. I. Derivation of a minimum set of discriminators for
atopic dermatitis. Br J Dermatol 1994, 131:383–396.
33. Brenninkmiejer EE, Shhram ME, Leeflang MM, Bos JD, Spuls P: Diagnostic
criteria for atopic dermatitis: a systematic review. Br J Derm 2008,
158:754–765.
34. Williams HC, Burney PGJ, Pembroke AC, Hay RJ: Vaildation of the UK
diagnostic criteria for atopic dermatitis in a population setting. Br J Derm
1996, 135:12–17.
35. Emmerson R, Charman C, Williams H: The Nottingham eczema severity
score; preliminary refinement of the Rajka and Langeland grading.
Br J Derm 2000, 142:288–297.
36. Sampson HA, Ho DG: Relationship between food-specific IgE concentrations
and the risk of positive food challenges in children and adolescents.
J Allergy Clin Immunol 1997, 100:444–451.
37. Yunginger JW, Ahlstedt S, Eggleston PA, Homburger HA, Nelson HS, Ownby DR,
Platts-Mills TA, Sampson HA, Sicherer SH, Weinstein AM, Williams PB, Wood RA,
Zeiger RS: Quantitative IgE antibody assays in allergic disease. J Allergy Clin
Immunol 2000, 105:1077–1084.
38. Marks R, Kilkenny M, Plunkett A, Merlin K: The prevalence of common skin
conditions in Australian school students: 2. Atopic dermatitis. Br J Derm
1999, 140:468–473.
39. Girolomoni G, Abeni D, Masini C, Sera F, Ayala F, Belloni-Fortina A, Bonifazi E,
Fabbri P, Gelmetti C, Monfrecola G, Peserico A, Seidenari S, Giannetti A: The

Forsey BMC Pediatrics 2014, 14:76
http://www.biomedcentral.com/1471-2431/14/76

40.

41.

42.
43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.
54.

55.

56.
57.

58.

epidemiology of atopic dermatitis in Italian schoolchildren. Allergy 2003,
58:420–425.
Herd RM, Tidman MJ, Prescott RJ, Hunter JAA: Prevalence of atopic
eczema in the community: the Lothian Atopic Dermatitis Study.
Br J Derm 1996, 135:18–19.
Saeki H, Iizuka H, Mori Y, Akasaka T, Takagi H, Kitajima Y, Oiso N, Kawada A,
Tezuka T, Tanaka T, Hide M, Yamamoto S, Hirose Y, Kodama H, Urabe K,
Furue M, Kasagi F, Morita E, Tsunemi Y, Tamaki K: Community validation of
the U. K. diagnostic criteria for atopic dermatitis in Japanese elementary
schoolchildren. J Dermatol Sci 2007, 47:227–231.
Schultz-Larsen F, Diepgen T, Svensson A: The occurrence of atopic
dermatitis. J Am Acad Dermatol 1996, 34:760–764.
Möhrenschlager M, Schäfer T, Huss-Marp J, Eberlein-Konig B, Weidinger S,
Ring J, Behrendt H, Krämer U: The course of eczema in children aged
5–7 years and its relation to atopy: differences between boys and girls.
Br J Derm 2006, 154:505–513.
Eller E, Kjaer HF, Høst A, Andersen KE, Bindslev-Jensen C: Development of
atopic dermatitis in the DARC birth cohort. Pediatr Allergy Immunol 2009,
21:307–314.
Sugiura H, Umemoto N, Deguchi H, Murata Y, Tanaka K, Sawai T, Omoto M,
Uchiyama M, Kiriyama T, Uehara M: Prevalence of childhood and
adolescent atopic dermatitis in a Japanese population: comparison with
the disease frequency examined 20 years ago. Acta Derm Venerol (Stockh)
1998, 78:293–294.
Foley P, Zuo Y, Plunkett A, Marks R: The frequency of common skin
conditions in preschool-age children in Australia. Arch Dermatol 2001,
137:293–300.
Ando M, Shima M: Serum interleukins 12 and 18 and immunoglobulin E
concentrations and allergic symptoms in Japanese schoolchildren.
J Investig Allergol Clin Immunol 2007, 17:14–19.
Backer V, Ulrik CS, Wendelboe D, Bach-Mortensen N, Hansen KK, Laursen EM,
Dirksen A: Distribution of serum IgE in children and adolescents aged
7–16 years in Copenhagen, in relation to factors of importance. Allergy
1992, 47:484–489.
Krause TG, Koch A, Poulsen LK, Kristensen B, Olsen OR, Melbye M: Atopic
sensitization among children in an Arctic environment. Clin Exp All 2002,
32:367–372.
Kulig M, Tacke U, Forster J, Edenharter G, Bergmann R, Lau S, Wahn V, Zepp F,
Wahn U: Serum IgE levels during the first six years of life. J Pediatr 1999,
134:453–458.
Redding GJ, Singleton RJ, DeMain J, Bulkow LR, Martinez P, Lewis TC, Zanis C,
Butler JC: Relationship between IgE and specific aeroallergen sensitivity in
Alaskan native children. Ann Allergy Asthma Immunol 2006, 97:209–215.
Kron M, Ammunariz M, Pandey J, Guzman JR: Hyperimmunoglobulinemia
E in the absence of atopy and filarial infection: the Huaorani of Ecuador.
Allergy Asthma Proc 2000, 21:335–341.
Schäfer T: The impact of allergy on atopic eczema from data from
epidemiological studies. Curr Opin Allergy Clin Immunol 2008, 8:418–422.
Kjaer HF, Eller E, Høst A, Andersen KE, Bindslev-Jensen C: The prevalence of
allergic diseases in an unselected group of 6 – year - old children: The
DARC birth cohort study. Pediatr Allergy Immunol 2008, 19:737–745.
Pekkarinen PT, von Hertzen L, Laatikainen T, Mäkelä MJ, Jousilahti P,
Kosunen TU, Pantelejev V, Vartiainen E, Haahtela T: A disparity in the
association of asthma, rhinitis, and eczema with allergen-specific IgE
between Finnish and Russian Karelia. Allergy 2007, 62:281–287.
Spergel JM: Epidemiology of atopic dermatitis and atopic march in
children. Immunol All Clin N Amer 2010, 30:269–280.
Bath-Hextall FJ, Dalamere FM, Williams HC: Dietary Exclusions for established
atopic eczema. Cochrane Database Syst Rev 2008. Jan 23;(1): CD005203
doi:10.10.1002/14651858. CD005203.pub2.
Lever R, MacDonald C, Waugh P, Aitchison T: Randomized controlled trial
of advice on an egg exclusion diet in young children with atopic
eczema and sensitivity to eggs. Pediatr Allergy Immunol 1998, 9:13–19.

doi:10.1186/1471-2431-14-76
Cite this article as: Forsey: Prevalence of childhood eczema and food
sensitization in the First Nations reserve of Natuashish, Labrador,
Canada. BMC Pediatrics 2014 14:76.

Page 6 of 6

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

