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BACKGROUND: Few studies have investigated the prevalence and
risk factors of asthma in Canadian Aboriginal children.
OBJECTIVE: To determine the prevalence of asthma and asthma-
like symptoms, as well as the risk factors for asthma-like symptoms, in
Aboriginal and non-Aboriginal children living in the northern terri-
tories of Canada.

METHODS: Data on 2404 children, aged between O and 11 years,
who participated in the North component of the National
Longitudinal Survey of Children and Youth were used in the present
study. A child was considered to have an asthma-like symptom if
there was a report of ever having had asthma, asthma attacks or
wheeze in the past 12 months.

RESULTS: After excluding 59 children with missing information
about race, 1399 children (59.7%) were of Aboriginal ancestry. The
prevalence of asthma was significantly lower (P<0.05) in Aboriginal
children (5.7%) than non-Aboriginal children (10.0%), while the
prevalence of wheeze was similar between Aboriginal (15.0%) and
non-Aboriginal (14.5%) children. In Aboriginal children, infants
and toddlers had a significantly greater prevalence of asthma-like
symptoms (30.0%) than preschool-aged children (21.5%) and
school-aged children (11.5%). Childhood allergy and a mother’s daily
smoking habit were significant risk factors for asthma-like symptoms
in both Aboriginal and non-Aboriginal children. In addition,
infants and toddlers were at increased risk of asthma-like symptoms
in Aboriginal children. In analyses restricted to specific outcomes, a
mother’s daily smoking habit was a significant risk factor for current
wheeze in Aboriginal children and for ever having had asthma in
non-Aboriginal children.

CONCLUSIONS: Asthma prevalence appears to be lower in
Aboriginal children than in non-Aboriginal children. The associa-
tion between daily maternal smoking and asthma-like symptoms,
which has been mainly reported for children living in urban areas,
was observed in Aboriginal and non-Aboriginal children living in
northern and remote communities in Canada.
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Prévalence de I’asthme et facteurs de risque de
symptomes de type asthme chez les enfants
aborigénes et non aborigénes des territoires du
Nord canadien

HISTORIQUE : Peu d’études ont porté sur la prévalence et les facteurs
de risque d’asthme chez les enfants d’origine aborigéne au Canada.
OBJECTIF : Déterminer la prévalence de I'asthme et des symptomes de
type asthme, de méme que les facteurs de risque a I'égard de ces
symptdmes chez des enfants aborigénes et non aborigénes qui vivent dans
les territoires du Nord canadien.

METHODES : La présente étude repose sur des données relatives a
2 404 enfants 4gés de 0 a 11 ans qui ont participé a la cohort du Nord de
I’Enquéte longitudinale nationale sur les enfants et les jeunes (ELNE]J).
Un enfant était considéré sujet a des symptdmes de type asthme si son
dossier portait la moindre mention d’asthme, de crises d’asthme ou de
sifflements respiratoires au cours des 12 mois précédents.

RESULTATS : Apres I'exclusion de 59 enfants faute de données sur leur
origine ethnique, 1 399 (59,7 %) se sont révélés d’origine aborigéne. La
prévalence de I'asthme a été significativement moins grande (p < 0,05)
chez les enfants aborigénes (5,7 %) que chez les enfants non aborigenes
(10,0 %), tandis que la prévalence des sifflements respiratoires a été
similaire entre les enfants aborigenes (15,0 %) et non aborigenes (14,5 %).
Chez les enfants aborigénes, les nourrissons et les tout-petits présentaient
une prévalence significativement plus grande de symptdmes de type
asthme (30,0 %) que les enfants d’age préscolaire (21,5 %) et scolaire
(11,5 %). Lallergie infantile et le tabagisme maternel quotidien ont été
des facteurs de risque significatifs a 'égard des symptdmes de type asthme,
tant chez les enfants aborigénes que non aborigénes. De plus, les
nourrissons et les tout-petits d’origine aborigéne étaient exposés a un
risque plus grand de symptomes de type asthme. Dans des analyses
limitées a certains paramétres spécifiques, le tabagisme maternel
quotidien s’est révélé étre un facteur de risque significatif de problemes
actuels de sifflements respiratoires chez les enfants aborigénes et de tout
antécédent d’asthme chez les enfants non aborigenes.

CONCLUSION : La prévalence de I'asthme semble moindre chez les
enfants aborigénes que chez les enfants non aborigénes. Le lien entre le
tabagisme maternel quotidien et les symptomes de type asthme,
principalement signalé chez les enfants des régions urbaines, a été observé
chez les enfants aborigénes et non aborigénes vivant dans les
communautés nordiques et éloignées du Canada.

Asthma is one of the most common chronic disorders affect-
ing children and adults, especially in industrialized coun-
tries (1). The prevalence of asthma increased in the 1980s and
early 1990s; however, recent studies investigating temporal

trends have indicated an apparent stabilization in asthma preva-
lence in the late 1990s and in the early part of this decade (2,3).

The cultural and lifestyle factors in Aboriginal communi-
ties may put this population at higher risk of developing asthma
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and asthma-like symptoms. Smoking, housing conditions and
overcrowding in Aboriginal communities may also play a role
in the prevalence of asthma in Aboriginal children. Only a few
studies (3-5) have investigated the prevalence of asthma in the
Aboriginal population in Canada. In the 1970s, asthma was
reported to be lower in Métis populations living in northern
Saskatchewan than among white people living in central
Saskatchewan (4), and was reported to be rare in the Canadian
Eskimo population (5). In a more recent study in
Saskatchewan, the prevalence of asthma, determined from the
physician services database, was lower only in children five to
14 years of age among the Registered Indian population (3).
The prevalence of exercise-induced bronchospasm has also
been reported to be lower in Inuit school children living in
northern Quebec (6). In the present study, the prevalence of
ever having had asthma, current asthma and current wheeze,
and factors associated with asthma-like symptoms in
Aboriginal and non-Aboriginal children living in the
Northwest Territories, Yukon and Nunavut in Canada are
reported.

METHODS

The National Longitudinal Survey of Children and Youth,
North component (NLSCY-North), which was conducted
by Statistics Canada in 1994 and 1995 (cycle 1), was used to
study asthma prevalence in Aboriginal and non-Aboriginal
children living in the Northwest Territories, Yukon and
Nunavut (6). During the survey, Nunavut was part of the
Northwest Territories, but in anticipation of the division,
the survey sample was divided into two regions: the western
territory and Nunavut. The western territory is referred to as
the Northwest Territories in the present study. The popula-
tions from institutions, the Canadian Armed Forces and
unorganized areas in the Yukon were excluded from the sur-
vey. In addition to these exclusions, populations from
remote areas and very small communities in the Northwest
Territories and Nunavut were also excluded.

Data collection

The National Population Health Survey for children and
adults 12 years of age and older, and the NLSCY-North for
children 11 years of age and younger were conducted simulta-
neously in the Northwest Territories, Yukon and Nunavut (7).
These surveys were integrated to reduce respondent burden.
The primary sampling units in the NLSCY-North were house-
holds. Randomly selected households with at least one child
between 0 and 11 years of age were eligible for inclusion in the
survey. The NLSCY-North sampling design for cycle 1 was
constructed to guarantee that the sample size was large enough
to be stratified into seven age groups: 0 to 11 months, one year,
two and three years, four and five years, six and seven years,
eight and nine years, 10 and 11 years.

Random samples were selected from the population of pri-
vate occupied dwellings in the Northwest Territories, Yukon
and Nunavut. A maximum of three children were randomly
selected from each household. Specially trained persons con-
ducted the interviews by phone or in person. Face-to-face
interviews were used for data collection in the Northwest
Territories and Nunavut. In the Yukon, face-to-face interviews
were used during the first six months of the survey, but was
replaced with random digit dialing followed by telephone sur-
vey thereafter for the majority of the population.
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Questionnaires

Several questionnaires were administered as part of the survey.
The household questionnaire covered basic demographic
information for each household member, dwelling conditions
and household income. The parent’s questionnaire was
designed to collect information on age, education, employ-
ment, income and household characteristics. The child’s ques-
tionnaire was designed to collect information on several
factors, including the demographics, behaviour, education and
health of children selected from the household. One person
was assigned as the ‘person most knowledgeable’ (PMK) about
the child. The PMK was asked to complete parent and child

questionnaires.

Study sample

A total of 2404 children participated in cycle 1 of the NLSCY-
North. The Aboriginal ancestry of the children was deter-
mined from the response of the PMK to the question, “Do you
consider the child to be a First Nation that is Indian, Métis, or
Inuit?” After excluding 59 children with missing information
on Aboriginal ancestry, 1399 of the 2345 children (59.7%)
who were considered for the analysis were of Aboriginal
ancestry.

Definition of asthma, asthma-like symptoms and allergy

A positive response to the question “Has the child ever had
asthma that was diagnosed by a health professional?” was used
to determine lifetime prevalence of asthma in children. The
presence of current asthma was determined from a positive
response to the question “Has he/she had an attack of asthma
in the last 12 months?” The presence of current wheeze was
determined from a positive response to the question “Has
he/she had wheezing in the chest at anytime in the last
12 months?” The presence of asthma-like symptoms was deter-
mined from a positive response to any of the previous three
questions on ever having had asthma, current asthma or cur-
rent wheeze, respectively. The question “Does the child have
any of the following long-term conditions (lasted or expected
to last more than six months) that have been diagnosed by a
health professional?”” was used to determine the presence of a
series of chronic conditions, including allergy. A positive
response to the question on ‘allergies’ was used to define child-
hood allergy in our study.

Independent factors

Child-level predictor variables considered in the study included
age group, sex, childhood allergy, living with single parent and
number of siblings. Parental-level predictors considered in the
study were mother’s age at the child’s birth, education level,
allergy, asthma, smoking habit and marital status. Household
predictors considered in the study included total income,
dwelling ownership, dwelling in need of repairs and place of
residence. Mother’s allergy was determined from a positive
response to the second question in a series of two questions,
which were asked in sequence: “Do you have any of the fol-
lowing long-term conditions (lasted or expected to last longer
than six months) that have been diagnosed by a health profes-
sional: a) food allergies; b) other allergies?” The child’s
dwelling was considered to be in need of repairs if the dwelling
needed minor or major repairs other than regular maintenance
(painting, furnace checking, etc).
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TABLE 1

Demographic and individual characteristics of Aboriginal
and non-Aboriginal children who participated in the
National Longitudinal Survey of Children and Youth-North*

Asthma prevalence in Canadian northern territories

TABLE 2

Parental and household characteristics of Aboriginal and
non-Aboriginal children who participated in the National
Longitudinal Survey of Children and Youth-North*

Aboriginal children, Non-Aboriginal

Aboriginal children, Non-Aboriginal

Characteristics n (%) children, n (%) P Characteristics n (%) children, n (%) P
Age group Mother’s age at birth, years
Infant and toddler 247 (17.7) 144 (15.2) 0.28 15-24 490 (47.4) 206 (23.1) <0.0001
Preschool-aged 372 (26.6) 264 (27.9) 25-34 469 (45.4) 561 (63.2)
School-aged 780 (55.8) 539 (56.9) >35 74 (7.2) 122 (13.7)
Sex Mother’s education level
Male 718 (51.3) 487 (51.5) 0.94 Less than secondary 523 (42.8) 69 (7.8) <0.0001
Female 681 (48.7) 459 (48.5) Secondary 58 (4.8) 140 (15.7)
Childhood allergy 82 (6.0) 115 (12.3) <0.0001 High school 419 (34.3) 263 (30.0)
Living with College or higher 221 (18.1) 418 (46.9)
One parent 204 (15.8) 143 (15.4) 0.82 Mother’s allergy 106 (10.9) 221 (25.4) <0.0001
Two parents 1092 (84.3) 789 (84.6) Mother’s asthma 24 (2.5) 82 (9.4) <0.0001
Number of siblingst Mother’s smoking habit
0 145 (11.4) 168 (18.1) <0.0001 None 374 (28.1) 620 (68.5) <0.0001
1 333 (26.3) 439 (47.3) Occasional 184 (13.9) 49 (5.4)
>2 792 (62.3) 321 (34.6) Daily 770 (58.0) 236 (26.1)
Number of older siblings Mother’s marital status
0 267 (24.0) 251 (33.4) <0.0001 Married 1172 (83.7) 804 (85.0) <0.0001
1 363 (32.6) 341 (45.3) Single 128 (9.1) 40 (4.2)
>2 483 (43.4) 161 (21.4) Divorced 100 (7.1) 102 (10.8)
*Frequencies and proportions were weighted using normalized cross-sectional Household income, $
weights — frequencies do not add up to the total because of missing data; <15,000 447 (31.9) 34 (3.6) <0.0001
TNumber of siblings includes both older and younger siblings 15,000-40,000 443 (31.6) 151 (16.0)
>40,000 510 (36.4) 761 (80.4)
Statistical analysis Own dwelling 455 (32.8) 593 (63.0) <0.0001
Normalized cross-sectional weights provided by Statistics Number of rooms in the dwelling
Canada were applied to adjust for the sampling design and < 985 (72.2) 804 (86.4) <0.0001
nonresponse of selected households. The prevalence of asthma >3 380 (27.8) 127 (13.6)
and asthma-like symptoms in the Aboriginal and non- Dwelling needing repairs 570 (41.4) 285 (30.3) <0.0001
Aboriginal samples were calculated using the normalized cross- Territory
sectiopal weights. ‘ The geperglized estimqting equaFign Northwest Territories 527 (37.7) 412 (43.5) <0.0001
technique was used in the univariate and multivariate logistic
regression analyses to adjust for the correlation among children Yukon 134(36) 467 (49.4)
Nunavut 738 (52.7) 67 (7.1)

from the same households (8). Logistic regression analyses
were used to determine the significant differences in the distri-
bution of individual and household characteristics between
Aboriginal and non-Aboriginal children, and to determine the
significant factors associated with asthma and asthma-like
symptoms in Aboriginal and non-Aboriginal children. All of
the factors that were significant at a 20% level in the univari-
ate analysis were considered for multivariate analysis. A pur-
poseful selection method was used to determine important
factors in the multivariate regression.

RESULTS
The distribution of demographic and individual characteristics
is shown in Table 1. The distribution of age group and sex was
similar between Aboriginal and non-Aboriginal children.
Significant differences were observed between the two groups
in childhood allergy, number of siblings and number of older
siblings. The distribution of parental and household character-
istics is shown in Table 2. Daily smoking was significantly more
prevalent among mothers of Aboriginal children than among
mothers of non-Aboriginal children (Table 2). Maternal allergy
and asthma were significantly lower in Aboriginal children
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*Frequencies and proportions were weighted using normalized cross-sectional
weights — frequencies do not add up to the total because of missing data

TABLE 3
Prevalence of ever asthma, current asthma, wheeze and
asthma-like symptoms in Aboriginal and non-Aboriginal
children*

Aboriginal children, % Non-Aboriginal children, %

Condition Male Female Total Male Female Total
Ever asthma 4.4 7.0 5.7 11.1 8.8 10.0
Current asthma 21 2.6 24 6.0 4.5 53
Current wheeze 157 142 15.0 15.1 13.9 14.5

Asthma-like symptoms 17.1 17.2 171 18.8 17.3 18.1

*Prevalence estimates were weighted using normalized cross-sectional
weights

than in non-Aboriginal children. Mother’s mean age at birth
and level of education, in addition to household income, were
significantly lower in Aboriginal children. A significantly
greater proportion of non-Aboriginal children lived in their
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TABLE 4
Prevalences and ORs of asthma-like symptoms for
childhood factors in Aboriginal and non-Aboriginal
children*

TABLE 5

Prevalences and ORs of asthma-like symptoms for parental
and household factors in Aboriginal and non-Aboriginal
children®

Aboriginal children Non-Aboriginal children

Asthma-like Asthma-like
symptoms, % OR (95% CI) symptoms, % OR (95% Cl)

Factors

Aboriginal children Non-Aboriginal children

Asthma-like Asthma-like
symptoms, % OR (95% Cl) symptoms, % OR (95% CI)

Factors

Age group
Infant and toddler  30.0
Preschool-aged 21.5

3.45(2.38-5.00)  16.6
1.97 (1.64-2.30)  20.8

1.08 (0.63-1.82)
1.41 (1.09-1.73)

School-aged 11.5 1 17.2 1
Sex
Female 17.2 0.99 (0.73-1.34) 17.3 0.80 (0.55-1.16)
Male 171 1 18.8 1
Childhood allergy
Yes 39.7 3.29 (1.82-5.93) 40.9 3.86 (2.41-6.11)
No 15.9 1 14.9 1
Living with
One parent 17.0 0.91 (0.58-1.45) 19.6 0.80 (0.48-1.34)
Two parents 17.4 1 17.4 1
Number of siblings
0 224 1.62 (0.99-2.64) 19.2 1.11 (0.61-2.01)
1 16.7 1.09 (0.71-1.70) 171 0.96 (0.57-1.62)
>2 15.8 1 18.2 1

*Results are from logistic regression analysis for correlated data with normal-
ized cross-sectional weights

own homes, in homes with two or fewer rooms, and in homes
needing fewer repairs.

As shown in Table 3, the prevalences of ever having had
asthma and current asthma were significantly higher in non-
Aboriginal than in Aboriginal children (P<0.05); however,
the prevalence of wheeze was similar in the two groups. When
these conditions were combined, the prevalence was also simi-
lar in the two groups. Female Aboriginal children had a signif-
icantly higher prevalence of asthma than male Aboriginal
children (P<0.05); however, this pattern was reversed in male
non-Aboriginal children, who had a slightly higher prevalence
than female non-Aboriginal children. The prevalence of
wheeze among children without health professional-diagnosed
asthma was significantly higher (P=0.02) in Aboriginal chil-
dren (12.2%) than in non-Aboriginal children (8.9%).

The prevalence of asthma-like symptoms and the results
from the univariate analysis are shown for childhood, parental
and household factors in Aboriginal and non-Aboriginal chil-
dren in Table 4 and Table 5. In Aboriginal children, infants
and toddlers, as well as preschool children, had an increased
risk of asthma-like symptoms compared with school-aged chil-
dren (Table 4). In non-Aboriginal children, preschool-aged
children had increased risk of asthma-like symptoms compared
with school-aged children (Table 4). In both Aboriginal and
non-Aboriginal children, childhood allergy was a significant
risk factor for asthma-like symptoms. The number of siblings
was not significantly associated with asthma-like symptoms in
either Aboriginal or non-Aboriginal children. In Aboriginal
children, the mother’s allergy history and daily smoking habit
were significantly associated with asthma-like symptoms
(Table 5). Non-Aboriginal children living in the Northwest
Territories were at an increased risk of asthma-like symptoms
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Mother’s age at birth, years
15-24 176 1.15(0.58-2.27) 25.5 1.31 (0.65-2.66)
25-34 19.0 1.38(0.71-2.66) 15.4 0.86 (0.45-1.63)
>35 15.2 1 17.8 1

Mother’s education level
Less than secondary 14.3

0.88 (0.48-1.60)  23.3 1.49 (0.71-3.16)

Secondary 231 1.62 (0.63-3.82) 21.5 1.32 (0.70-2.51)

High school 189 1.30(0.71-2.36) 14.1 0.77 (0.45-1.31)

College or higher 15.9 1 17.5 1
Mother’s allergy

Yes 28.3 197 (1.09-3.56) 20.3 1.26 (0.75-2.12)

No 15.6 1 16.6 1
Mother’s asthma

Yes 271 1.70 (0.57-5.05)  18.2 1.08 (0.58-2.03)

No 16.7 1 17.5 1
Mother’s smoking habit

Daily 19.3  1.61(1.05-2.50) 21.7 1.47 (0.95-2.33)

Occasional 155 1.34(0.87-1.81) 217 1.46 (0.21-2.71)

None 12.8 1 16.1 1
Mother’s marital status

Married 17.0 1.16(0.59-2.29) 17.8 1.04 (0.58-1.88)

Single 216  1.63(0.74-3.60) 28.7 2.03 (0.79-5.31)

Divorced 13.8 1 16.3 1

Household income, $
<15,000 15.2
15,000-40,000 19.8

0.98 (0.63-1.54)  24.4
1.27 (0.82-1.95)  18.1

1.75 (0.73-4.18)
1.05 (0.64-1.73)

>40,000 16.5 1 17.8 1
Own dwelling

Yes 16.8  0.97 (0.64-1.45) 16.5 0.70 (0.45-1.07)

No 17.0 1 20.5 1
Number of rooms in the dwelling

>3 16.0 0.77 (0.52-1.13) 185 1.17 (0.66-2.07)

<2 19.9 1 15.8 1
Dwelling needs repair

Yes 18.7  1.21(0.84-1.75) 19.2 1.11 (0.70-1.72)

No 15.9 1 17.7 1
Territory

Yukon 20.0 1.08(0.71-1.67) 159 1.38 (0.56-3.39)

Northwest Territories 13.4  0.63 (0.41-1.03)  21.3 1.92 (1.36-4.96)
Nunavut 19.3 1 12.9 1

*Results are from logistic regression analysis for correlated data with normal-
ized cross-sectional weights

in comparison with the non-Aboriginal children living in
Nunavut (Table 5).

As shown in Table 6, statistically significant factors from the
multivariate analysis in Aboriginal children were age group
(infant/toddler versus school-aged: OR 3.72, 95% CI 2.51 to
5.52; preschool-aged versus school-aged: OR 1.93, 95% CI 1.34
to 2.77), childhood allergy (OR 2.91, 95% CI 1.55 to 5.49) and
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the mother’s smoking habit (daily versus none: OR 1.88,
95% CI 1.18 to 3.01). In non-Aboriginal children, factors asso-
ciated with asthma-like symptoms were childhood allergy
(OR 3.77, 95% CI 2.30 to 6.19) and the mother’s smoking
habit (daily versus none: OR 1.66, 95% CI 1.05 to 2.63).

In analyses restricted to wheeze outcome, after controlling
for age group, sex and childhood allergy, the mother’s daily
smoking habit was a significant risk factor for current wheeze
in Aboriginal children (OR 2.55, 95% CI 1.45 to 4.48) but not
in non-Aboriginal children (OR 1.21, 95% CI 0.69 to 2.14).
In analyses restricted to asthma outcome, after controlling for
age group, sex and childhood allergy, mother’s daily smoking
habit was a significant risk factor for ever having had asthma in
non-Aboriginal children (OR 1.96, 95% CI 1.05 to 3.66) but
not in Aboriginal children (OR 0.87, 95% CI 0.45 to 1.66).

DISCUSSION

Using a large population-based database, the present study
found that Aboriginal children had a significantly lower preva-
lence of health professional-diagnosed asthma than non-
Aboriginal children. However, the prevalence of asthma-like
symptoms was similar in Aboriginal and non-Aboriginal chil-
dren. In addition, the prevalence of asthma in non-Aboriginal
children (10%) was similar to that reported in Canadian chil-
dren (12.2%) (9). In our study, the overall prevalence of asthma
was 5.7% in Aboriginal children. The lower prevalence of
health care professional-diagnosed asthma among Aboriginal
children might have been related to differences in access to
health care services between Aboriginal and non-Aboriginal
populations. The higher prevalence of wheeze among
Aboriginal children without an asthma diagnosis indicated
that these Aboriginal children might have had reduced access
to health care services, and might not have had an opportunity
to meet with a health care professional and thus receive a diag-
nosis of asthma. In a study based on the 1991 Aboriginal
Peoples Survey and the 1991 General Social Survey,
Aboriginals were much less likely to use physician services
than the total Canadian population, even though both popu-
lations ranked their health similarly (10).

In the 1970s, asthma was a rare condition in the Eskimo
population (5). In Saskatchewan, the prevalence of asthma,
determined from the physician services database, was higher in
children between 0 and four years of age and lower in children
five to 14 years of age in the Registered Indian population in
comparison with other Saskatchewan populations (3). In our
study, the sample size was too small to investigate the asthma
prevalence in children younger than four years of age. In
another study, the prevalence of exercise-induced bron-
chospasm in boys and girls among Inuit school children living
in northern Quebec was lower than that observed among a
group of urban school children in Montreal, Quebec (6).
Hospitalization rates for asthma in Aboriginal and Torres
Strait Islander children aged one to nine years were also
reported to be significantly lower than in the rest of the popu-
lation in Australia (11). In a study of 287,329 children
between 0 and 14 years of age in China, asthma prevalence was
found to be 1.5% (12), which was much lower than the corre-
sponding asthma prevalence in developed countries, including
Canada. In our study, the prevalence of asthma was higher in
non-Aboriginal boys than non-Aboriginal girls, but this was
reversed in Aboriginal children. However, when ever having
had asthma, current asthma and current wheeze were combined
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TABLE 6

Factors associated with asthma-like symptoms in the
multivariate logistic regression analysis in Aboriginal and
non-Aboriginal children*

Aboriginal children
OR (95% ClI) P

Non-Aboriginal children
OR (95% ClI) P

Factors

Age group
Infant and toddler 3.72 (2.51-5.52) <0.0001 1.15 (0.64-2.06) 0.64
Preschool-aged 1.93 (1.34-2.77)  0.0004 1.41(0.96-2.09) 0.08

School-aged 1 1

Sex
Female 0.91(0.65-1.26)  0.57 0.86 (0.58-1.27) 0.44
Male 1 1

Childhood allergy
Yes 2.91(1.55-5.49)  0.0009 3.77 (2.30-6.19) <0.0001
No 1 1

Mother’s smoking habit
Daily 1.88 (1.18-3.01)  0.008  1.66 (1.05-2.63)  0.03
Occasionally 1.58 (0.86-2.90) 0.14 1.17 (0.38-3.64) 0.79
None 1 1

*Results from logistic regression analysis for correlated data with normalized
cross-sectional weights

into asthma-like symptoms, boys were at reduced risk of asthma-
like symptoms than girls in both Aboriginal and non-
Aboriginal children. Aboriginal women appear to receive
diagnoses of diseases from health care professionals more often
than Aboriginal men. In a study examining the sex differences
in Canadian Aboriginal individuals admitted to an inpatient,
hospital-based substance abuse detoxification program, women
received a greater proportion of cocaine or opiate detoxifica-
tion diagnoses than men, even though alcohol was the most
frequent primary drug of detoxification for both sexes (13).
Several studies have reported that boys have a higher preva-
lence of asthma than girls (3,14,15). In the Avon Longitudinal
Study of Parents and Children (ALSPAC) — a birth cohort
study conducted in the United Kingdom — maternal reports of
child wheezing that persisted from birth to six months of age
were significantly more common in boys than girls in the first
three-and-a-half years of their lives (14). In Canada, sex differ-
ences in the prevalence of asthma have also been reported
among Aboriginal populations in Saskatchewan (3). Boys are
at greater risk of developing asthma than girls, approximately
until the age of puberty. The reasons for the sex differences in
asthma morbidity are not well understood. However, in a
review article (15), differences in hormonal changes between
boys and girls at puberty, in addition to smaller airways relative
to lung volume in boys, were discussed as possible pathophysi-
ological mechanisms for the sex differences in the prevalence
of asthma (15).

In our study, the prevalence of asthma-like symptoms in
infants and toddlers was higher than that in older age groups of
Aboriginal children. These differences may be related to expo-
sure to second-hand smoke at home. In a 1995 survey of the
Aboriginal population, the smoking rate was 57%, which was
twofold that of people in the general Canadian population
(27%). In Aboriginals, the highest smoking rate was in Inuit
(72%), followed by 57% in Métis and 56% in First Nations
people (16). In a 1997 survey of the Aboriginal population,
adults reported that they started smoking at approximately

143



Gao et al

16 years of age, with some as early as 11 years of age, and a few
as young as eight years of age (17). In a study comparing
American Indian and Alaskan Native children using
Washington State (United States) hospitalization data for
1987 to 1999 (18), there were no significant differences in
asthma hospitalization rates in children between one and
five years of age. Conversely, Indian and Alaskan Native chil-
dren younger than one year of age had two- to threefold higher
rates of asthma hospitalization in comparison with overall
asthma hospitalization rates in Washington State (18).

In our study, the prevalence of parental reports of childhood
allergy in Aboriginal children was 5.9%, which was compara-
ble with those reported in children aged six to 13 years in four
Inuit communities in northern Quebec (diagnosis was based
on skin prick testing and varied between 2.1% and 7.1%) (06).
Childhood allergy showed a significant association with preva-
lence of asthma-like symptoms in both Aboriginal and non-
Aboriginal children. A study of twins conducted in Finland
found that among asthmatic children with at least one asth-
matic parent, genetic factors explained 87% of the variation in
susceptibility to asthma (19,20). Childhood allergy is another
important factor associated with asthma, which has been
reported in many studies (21,22). Childhood allergy history
has also been reported to be strongly associated with asthma
among children from ethnic minority groups, such as African-
American and Mexican-American groups (23,24). In a study
of 4164 children aged six to 16 years who participated in aller-
gen testing in the Third National Health and Nutrition
Examination Survey conducted in the United States from
1988 to 1994, African-American and Mexican-American chil-
dren were substantially more likely to be sensitized to allergens
than Caucasian children (23). Childhood allergy has also been
reported to be a significant risk factor for asthma in countries
where the prevalence of asthma is very low. In a study of
10,902 school children aged nine to 11 years in China, atopic
sensitization, determined by skin-prick tests, was significantly
associated with asthma (24).

In our study, the mother’s daily smoking habit was a signif-
icant factor associated with the prevalence of asthma-like
symptoms in both Aboriginal and non-Aboriginal children.
In analyses restricted to specific outcomes, the mother’s daily
smoking habit was a significant risk factor for current wheeze
in Aboriginal children and for ever having had asthma in
non-Aboriginal children. Several studies have shown that
parental cigarette smoking, especially maternal smoking, is a
significant risk factor for asthma and wheeze in children.
Cotinine levels in saliva and the child’s smoking habit were
not significantly associated with exercise-induced bron-
chospasm in a study of Inuit school children living in north-
ern Quebec (6). Maternal smoking was associated with a
twofold higher incidence of transient and persistent wheezing
only among the children aged 0 to three years; maternal
smoking was less associated with the incidence of late-onset
wheezing (25). A study of children (six to seven years of age)
and adolescents (13 to 14 years of age) in Italy showed that
parental smoking was associated with current asthma and
wheeze in children, and maternal smoking during pregnancy
was a significant risk factor for current asthma symptoms,
including wheezing in children (26). In a study from southern
California, United States, investigating the effect of maternal
smoking during pregnancy and childhood environmental
smoke in 5762 children aged 10 years or younger, in utero

144

exposure to maternal smoking without postnatal exposure to
environmental smoke was associated with an increased
prevalence of physician-diagnosed asthma, wheeze-related
symptoms, asthma severity and emergency room visits (27).
In the present study, current and previous environmental
smoke exposure was associated with wheeze-related symp-
toms but not with asthma prevalence. In a birth cohort study
of 4089 infants conducted in Sweden, maternal smoking dur-
ing pregnancy was associated with recurrent wheezing and
physician-diagnosed asthma until two years of age, but expo-
sure to environmental smoke was not associated with these
outcomes (28). There have been extensive studies of the
effects of tobacco smoke exposure on childhood asthma, par-
ticularly when the mother is a smoker (29-32). There is also
evidence showing that tobacco smoke exposure can increase
asthma severity in both children and adults (33,34).

There are several limitations that need to be considered in
the present study. The survey was a general health survey, and
did not specifically focus on asthma and/or wheeze. Questions
related to episodes of chest tightness, nocturnal shortness of
breath and cough were not included in the questionnaire.
Information on several risk factors, including exposure to ani-
mals, as well as types of heating and cooking apparatus, were
not available.

In the present study, reports from the PMK on physician-
diagnosed asthma, current asthma and current wheeze were
used to determine asthma prevalence. Bootstrap weights were
not available to obtain efficient estimates in the statistical
analysis. Sample sizes of both Aboriginal and non-Aboriginal
children may not have been adequate to determine the statis-
tical significance of factors that had weak associations with
asthma-like symptoms.

CONCLUSIONS

Asthma prevalence appears to be lower in Aboriginal children
than in non-Aboriginal children in remote northern commu-
nities of Canada. The association between maternal daily
smoking and asthma-like symptoms, which has been mainly
reported for children living in urban areas, was observed in
Aboriginal and non-Aboriginal children living in the northern
and remote communities of Canada.

DISCLAIMER: The research and analysis in this study are based
on data from Statistics Canada, and the opinions expressed herein
do not represent the views of Statistics Canada.
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