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Abstract

This study used the data from the Aboriginal Pepflervey 2006 to
determine the prevalence and risk factors for aatimoff-reserve Canadian
Aboriginal children aged 6 to 14 years and adujtsdal5 to 64 years. The
prevalence of asthma was 14.3% in children and%4rn0adults. Children and
adults with Inuit ancestry had significantly lowsevalence of asthma than those
with North American Indian and Métis ancestriegrficant risk factors for ever
asthma in children included male sex, allergy, lbsth weight, obesity, poor
dwelling conditions and urban residence. In adui¢, factors for ever asthma
varied between Aboriginal groups. Risk factors wads® different for early and
late onset of asthma among Aboriginal adults. Lopreralence and difference in
the risk factors for asthma in Inuit adults in campon to other Aboriginal

groups might be related to the distinct lifestyhel @equire further investigation.
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Chapter 1 Introduction

Asthma is a prevalent chronic disorder, charaadrizy symptoms of
wheezing, breath shortness, chest tightness, arghow. Although asthma is
more common in children, it can affect all age gaurhe World Health
Organization estimates that there are currentlyrB0iton people suffering from
asthma worldwide, making this an important pubbalth issue for all people (1).
In Canada, 8.4% of the population aged 12 yearsahode have been diagnosed
with asthma by a physician (2). The etiology ohast is complex and is not
completely understood. Asthma is commonly belieteeble caused by the
interaction between genetic and environmental fadtased on the varying
prevalence of asthma between ethnic groups and@eaugal areas (3); however,
only a few studies, to date, have investigatednaatimorbidity in the Canadian
Aboriginal population, who have different ethnicckgrounds, living
environments and lifestyles, and may experienceaatence and risk factors for

asthma that are different from non-Aboriginals.

A study in the 1970s reported that asthma wasamam@ng Canadian Inuit
(4). In the province of Saskatchewan, a study ugieghysician claims database
to estimate asthma prevalence from 1990 to 199& e that Registered North
American Indians aged 5 to 34 years had a lowdnasprevalence compared to
non-Aboriginals (5). In contrast, a more recentigtbased in Alberta reported
that emergency room visits for asthma were 2.1g¢imere common in
Aboriginals compared to non-Aboriginals in Canala Additionally, according
to the 2001 Aboriginal Peoples Survey, the prevadest ‘ever asthma’ was
11.6% among Aboriginals aged 15 years and olderdant?s among those aged 6
to 14 years old— suggesting an increase in thegtgage of asthma in the past
few decades (7); thus, further investigation ongrevalence and risk factors for

asthma in the Canadian Aboriginal population isteee

The 2006 Aboriginal Peoples Survey (APS) had a vepyesentative,

large sample size for the Canadian Aboriginal pafaih, comprising over 15,000



children and 25,000 adults across Canada (8).rrdton on lifestyles and living
conditions was collected, providing researchersgportunity to study the
epidemiology of asthma in the Aboriginal populativith the aim of
understanding the epidemiology of asthma in thea@&m Aboriginal population,
this study used data from the 2006 APS to deterthi@eg@revalence of ever
(lifetime risk) and current (within the past 12 ntlg) asthma in the off-reserve
Canadian Aboriginal children and adults. Risk fest@ssociated with asthma
were identified in previous literature and are d&sed in the next chapter. The
associations between those factors and asthma i@ahadian Aboriginal

population were examined in the study.



Chapter 2 Literature review

2.1.Background

Asthma is a disorder of chronic airway inflammatresulting in airflow
limitation. Common symptoms include wheezing, canghshortness of breath,
and chest tightness. These symptoms may not aéptéogether when asthma
occurs, and they can vary from person to persdroor one episode to the next.
Asthma occurrence may be infrequent and periodso; the severity of the
symptoms can be mild, moderate, and severe. Rbleesrway obstruction is the
key feature of asthma which is usually determimedinics by observing the
pre/post bronchodilator changes in peak expirdtovy rates or forced expiratory
volume in one second (FEV1) (9). In large populati@ased epidemiological
studies, the presence of asthma is usually detedrinom an affirmative
response to the question “Has a doctor told youyiba have asthma?” which is
included in a self-report questionnaire (10). Tak-seport of asthma has been
shown to have acceptable validity in comparisopulmonary test measurements
(11).

2.2. Asthma morbidity in Canada

Asthma is one of the most prevalent chronic disardeCanada.
According to the Canadian Community Health Surve92, 8.4% of the
Canadian population aged 12 years and above havedi@gnosed with asthma
by a physician (2). The prevalence of ever astim@anadian children was
15.7% for the age group of 6 to 9 years and was%7or the age group of 10 to
11 years old, according to the National LongitutdBarvey of Children and
Youth 2000/2001 (12). Not only does asthma affecigbe’s health, but it also
results in loss of quality of life as well as protluity. Asthma was reported in
one study as the leading cause of school absemtegid the third leading cause
of work loss (13). Additionally, asthma places awnefinancial burden on the
Canadian health care system at an estimated aerpanhditure of 600 million

dollars for asthma related illness (14).



2.3.Prevalence and incidence of asthma in Canadianidibals
2.3.1. Demographics of the Canadian Aboriginal population

In the 2006 Canadian Census, the number of pedpdeidentified
themselves as Aboriginals, including North Ameri¢agian, Métis, and Inuit,
had increased to 3.8% of the total population afddia (15). Of the total
1,172,790 Aboriginals residing in Canada, North Aicen Indians represented
the majority at 60%; Métis accounted for 33% of Amriginal population, and
the Inuit represented 4% (15). At the time of thkasus, almost half of the
Aboriginal population (49%) lived in urban areaB%lived in rural non-reserve
areas, and 31% lived on reserves and settlemenisut-68% of the off-reserve
Aboriginals lived in urban areas (15). Among thkamr Aboriginal population,
almost 50 % lived in 10 of the 27 metropolitanastin Canada. Of the off-reserve
Aboriginals, approximately 62% resided in Westeem&da, 19% in Ontario, 8%
in Quebec, 5% in Eastern Canada, and 5% in YukanaMut and Northwest
Territories (15).

2.3.2. Prevalence of asthma in Canadian Aboriginals

Only a few studies have investigated asthma epidlegy in the Canadian
Aboriginal population. Asthma was rare in CanadMaoriginals before the 1970s.
A review of all admissions in an Edmonton hospfitain 1946 to 1973 identified
only three cases requiring hospital admissionsa$tinma (4). Studies by
Senthilselvan et al. investigated asthma morbiaiityng Registered North
American Indians in the province of Saskatchewaar tive course of three
decades between 1970 to 2000, and a significargase was reported in asthma
hospitalization rates among children aged 0 toats/and adults aged 35 to 64
years from 1970 to 1989 and in asthma prevalen@ngrohildren and adults in
the same ages from 1991 to 1998 in comparisoretodn-Aboriginal
Saskatchewan population (5, 16). In a populaticsetastudy in Alberta,

Aboriginals had more emergency room and physicféoeovisits for asthma than



non-Aboriginals in 1996 and 1997 (6). Also in thiady, Aboriginals were less
likely to see a specialist and to undergo spiroyngtian non-Aboriginals (6).
Contrary to the studies in Alberta and Saskatchewatudy conducted in the
three Northern Territories reported that Aborigiolildren at age 11 and under
had lower asthma prevalence than non-Aborigindtioém; however, the
prevalence of wheezing was similar in the two geo({¥). Another study found
that 6% of Inuit school children between the age® to 13 years in Northern
Québec had the parental report of wheezing in teeigus 12 months and 5.3%
had evidence of atopy (18). From the results oM@l Aboriginal Peoples
Survey, the prevalence of ever asthma was 11.6%@mboriginals aged 15

years and older and 12.1% among those aged 6\yedtd respectively (7).

2.4. Asthma etiology

Because of the variations in asthma prevalencedsstwthnic groups and
geographical areas, researchers believe that gepetivironment and their
interactions are important factors associated thighdevelopment of asthma (19).
The etiology of asthma has not been well understiwoportant risk factors
associated with asthma were identified in thedii@re and are reviewed in the
following sections—sex and age; ethnicity/racealuesidence and farming
environment; allergy; breastfeeding; infectiongiadoco smoking and passive
smoking exposure; low birth weight and gestati@augsd; exposure to indoor
allergens; obesity; psychological factors; and a@donomic status (SES). The
terms “asthma” and “risk factor” were used as thgwords to identify published
literature on risk factors for asthma on Ovid Medli

2.4.1. Age and sex

Many studies have consistently shown that an iddiai's age and sex are
risk factors for asthma. Asthma affects peoplellcdige groups, yet it is more
prevalent in children. Adult asthma is potentialyeoccurrence of childhood

asthma although it can develop in an individuadlthood. The lifetime risk for



physician-diagnosed asthma was examined in Oni@dnada, and the asthma
incidence was the highest before 10 years of ageeamnained high throughout

life (20). Also asthma incidence was reported gt in children than adults in
the United States (21).

Studies have consistently reported a differentliece and prevalence of
asthma between sexes. A review of sex effect dmesfound in most studies
among children younger than age 15 that boys weawatdl.5 times likely than
girls to have asthma, but the pattern was revarsadolescents and adults with
asthma being more prevalent in women (22). In thgear follow-up in a New
Zealand birth cohort study, researchers foundrtaés and females had a similar
risk of developing wheeze; however, males tendetet@lop childhood wheeze,
while females were more likely to develop wheezsvben age 10 to 26 years
(23). Similar results were observed in a Britighdgtwhich investigated asthma
incidence from birth to age 23 years (24). Amoniidcén aged 0 to 16 years, the
incidence of asthma in males was found as abouirhés greater than females;
however, the incidence of asthma in males becaryeadmalf of that in females
when they grew up to the age of 17 years and ¢®#r The difference between
sexes in asthma might be potentially due to hornubvaages in puberty—
influencing an individual’s airway size, lung furast parameters and

inflammatory conditions (25).

2.4.2. Ethnicity/race

Ethnicity has been identified as a significant fi@&tor for asthma. Blacks
and Hispanics in the United States had a highesmeace of asthma compared to
other races (26). Canadian non-Aboriginal childrethe Territories were
reported as having a greater likelihood of develg@sthma compared to
Aboriginals (17). The disparities in asthma prexmakebetween ethnicities could
possibly be largely explained by income level, edion level, and area of
residence, yet some authors have suggested samoye@ status was unlikely to

be a sole explanation (27, 28). Genetic variatimh gene-environment



interactions also seem likely to have contributethe differences in asthma

prevalence between ethnic groups.

2.4.3. Rural residence and farming environment

Several studies have reported that children broughi rural areas or
farming environments had a lower prevalence ofraatthan children residing in
non-farming environments. A lower prevalence ohast was reported among
farmers’ children in Germany, aged 5 to 7 yeard, the protective effect against
asthma seemed stronger in children whose famitigaged in farming on a full-
time basis compared to those farming on a part-bass (29). A study
investigated children aged 8 to 10 years from atiyosral area in Austria and
found that the prevalence of asthma and positiue gi#ck tests were
significantly lower in children from a farming bagiound (30). Canadian studies
have also consistently reported that children aludescents raised on a farm had
a lower risk for asthma (31, 32). The exposureviestock and exposure to
endotoxin in early childhood might contribute te throtective effect of living in
farming environments; air pollution and allergessaxiated with urbanization

might be a reason why urban children had a higekifor asthma (33, 34).

2.4.4. Allergy

Asthma has been routinely described as an alleiggase because numerous
studies have consistently demonstrated a strorogias®n between atopy and the
development of asthma (35-38). Patients who aresegto allergens over a long
period tend to develop asthma through airway infteation, bronchial hyper-
responsiveness, and reversible airway obstrucliotal serum immunoglobulin E
(IgE), allergen-specific serum IgE or positive skirck tests to specific allergens
are used to diagnose atopy. Children with chrotopyain early childhood
showed a significantly higher prevalence of evénms at 10 years in a birth
cohort study in the UK, compared to non-atopicdiaih (35). Allergy to

cockroaches was reported as strongly associatédneiteased hospitalizations,



unscheduled medical visits, an increased numbdays with wheezing, and
increased school absenteeism among inner-cityremil(B6). Among adults aged
18 to 40 years from lItaly, a study found that hg\atiergic rhinitis or
sensitization to common allergens increased mane to fold the risk of
developing asthma (37). Atopy appears to be aniitaporisk factor for asthma
even in countries with low asthma prevalence. Im&ha country with a lower
prevalence of asthma, a strong correlation betwaémpy and asthma or current
wheeze was reported by a study using the IntematiStudy of Asthma and
Allergies in Childhood questionnaire along withrskirick tests (38).

Since allergic sensitization is commonly obsenrethimilies, many studies
have investigated the association between the tai@story of allergic diseases
and the development of asthma in children. Havimgsthmatic parent was
reported to be associated with an increased risidthma among children
between the ages of 9 to 11 years in a large Gepojanlation study; however,
the association with parental allergic rhinitisparental atopic dermatitis was not
statistically significant (39). The risk for devplag asthma in infants and
toddlers aged 0 to 5 years was also strongly assacwith maternal asthma, as
reported in a cross-sectional study from BostonAlUghereas paternal asthma
did not show a similar association. However, amamfgren aged 5 years and
above in the same study, both maternal and patasttaina had similar risks for
asthma (40). In North Eastern China the associati@sthma and both parents’
history of allergy/asthma were examined in elemgrgahool children, where
maternal asthma was found to have the strongestiatien (41). Paternal asthma
and maternal allergies were also significantly esged with asthma, yet paternal
allergy was not (41).

Prospective studies, allowing for the temporal seqge, have been performed
to investigate the role of allergy in asthma depglent. A birth cohort study
from the UK showed that a mother with allergic dises was a significant risk
factor for asthma in children (35). Another studyng the data from the Canadian

Early Childhood Development Cohort found a sigmifitassociation between



parental atopy and asthma incidence among preschddien (32). Previous
studies have consistently reported the strong &dsmt between asthma and a
family history of allergy and asthma— emphasizing tole of genetic factors in
the development of asthma.

2.4.5. Breastfeeding

Studies of the association of breastfeeding arfthasthave been
contradictory. Some studies have reported thatskiessing has a protective
effect for the development of asthma, while otherge reported that
breastfeeding has no effect or even results imemeased risk for the
development of asthma in children. Breast feediag veported as associated
with a decreased risk for respiratory allergy itetechildhood in a 17-year follow-
up study in Finland (42). A Dutch 8-year follow-sfudy, with a larger sample
size but a shorter follow-up period, showed thatbtfeeding for 16 months or
greater was significantly associated with lowehast prevalence from 3 to 8
years of age (43). An association between lessiéneigpreastfeeding and
increased risk for asthma was reported in an Alistratudy following up a birth
cohort up to age 6 years (44). In contrast, theglemce of asthma was not
influenced by breastfeeding in a cross-sectionalysof 13,135 British children at
age 5 (45). Additionally, breastfeeding was foumihtrease the risk for asthma
among children at 7 years in a British study (4830 in a prospective study from
Tucson in the USA, breastfeeding increased thefoisksthma development in
atopic children with maternal asthma, comparedoto-atopic children or atopic
children with no maternal asthma (47).

The contradictory results for the relationship bedw breastfeeding and
asthma may be due to differences in methodologidsjaality of the studies,
such as retrospective or prospective study desigall or large sample sizes,
durations of breast-feeding, exclusive or any lréseding, recall bias or

differences in the definition of asthma. The comjtieof the elements in breast



milk and its interaction with infants’ digestivesdsgms could furthermore be a

possible reason for the inconsistent findings 443,

2.4.6. Infections

Infections play a role in the development of asthimapidemiological
studies, daycare attendance is used as an indafatdections in early childhood
because children attending daycare programs am@nitact with other children
and likely have higher chances of getting infectidBarly daycare attendance was
reported as a protective factor for children ageéd 2 years in a Canadian
longitudinal study of preschool children (32). lontrast, daycare attendance was
reported as a risk factor for asthma in severaliefu(50). A birth cohort study in
the Netherlands found that early daycare experiamseassociated with more
airway symptoms in children until 4 years of age] avith fewer symptoms
between the ages of 4 to 8 years; however, nogateeffect was seen beyond
age 8 (51). The unclear association between dagtemedance and asthma
development might be due to the differences in odlogies, definitions of
asthma, types of daycare centers, and measuresgihland ages of daycare
attendance in the previous studies. In additiotietygcare attendance, studies also
used having siblings as an indicator of increasehce of getting infections and
have shown that having older siblings had a prateetffect against the
development of asthma in children (32, 52).

The protective effect of early childhood infecticagrinst asthma is
associated with the “Hygiene hypothesis” (53, 94lis suggested that there are
two types of T-helper (Th) lymphocytes: Thl and ThR1-mediated immune
responses are triggered by intracellular pathogaok as viruses or bacteria,
while Th2-mediated immune responses produce IgEpammiote allergic
inflammation. By activating one system, the otlerds to be suppressed. Thus,
exposures to infections in early childhood mayuafice the immune system
developing towards Thl-mediated immunity and mapsess the allergic

response. As a result, the risk for asthma woutiledese.
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Not all infections are protective against asthrhaugh. There have been
studies suggesting that viral respiratory infectiogspecially respiratory
infections, are significant risk factors of asthiR&spiratory syncytial virus (RSV)
is the most common virus causing lower respirat@gt ilinesses in infants, and
infants with RSV bronchiolitis are more likely tewklop recurrent wheeze and
asthma during childhood (55-59). A matched casdrobstudy of children at age
7 from Sweden indicated that children who were fabped with RSV
bronchiolitis had an odds ratio of 12.7 for asti®&6 Cl. 3.4-47.1) compared to
controls (57). RSV lower respiratory tract ilinegas also reported to be
associated with increased risk for frequent wheé2&s=4.3, 95% CI: 2.2-8.4)
among children up to 13 years old in a Tuscon s{68y. Interestingly, most
children were infected with RSV at least once byedrs of age, but only a
proportion went on to develop recurrent wheezeastdma later in life.
Therefore, it has been suggested that other gesmadienvironmental factors also
contribute to the development of asthma in additioimfections (55).

Recent studies have drawn attention to non-RSVioespiratory tract
infections, and studies have reported that inflaeneus and rhinovirus might be
associated with the development of asthma (60f&3piratory infections with
Influenza A were found as the second most commiat k@spiratory infection
associated with the inception of asthma, while R&3piratory infections were
the most common ones (61). Rhinovirus has also aeemcern, as rhinovirus
bronchiolitis was associated with more severe aattianing infancy, as well as
an increased potential for asthma developmentariuture. Rhinovirus
bronchiolitis is less frequent than RSV bronchiislg60). Bacterial infections
such as Chlamydia pneumonia and mycoplasma pnearhasne been reported to
be associated with chronic airway inflammation,iye¢mains unclear if they
cause or contribute to asthma (63). The difficaloé diagnosing Chlamydia and
mycoplasma infections may be a possible reasothigrand further

investigations will be needed.
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2.4.7. Tobacco smoking and passive smoking exposure

Over 100 chemical compounds in tobacco smoke hage found harmful
to human health (64), and tobacco smoking has tegass a risk factor for many
chronic diseases including lung cancer and heseiadie. Researchers have been
interested in the association between smoking atiara, and several studies
have found the co-occurrence of smoking and asthradults, suggesting an
association between smoking and an increasedarsksthma; however, others
have found no association. Female smokers hadmes higher prevalence of
asthma compared to female non-smokers in a Canatilidg which used the data
from the National Population Health Survey 19944 886). Also, in the National
Youth Risk Behaviour in the United States, highasdlstudents with current
asthma were more likely to report frequent cigaratte and heavier smoking (66).
In the International Health Behaviour in School-a@hildren Study 2001/2002,
the prevalence of smoking between 15-year-old adel#s with and without
asthma was compared among six countries (Belgilana@a, Denmark, Finland,
France, and Netherlands) (67). The results indictitat daily smoking was more
prevalent in asthmatic adolescents than non-asibisw#jects (67). On the other
hand, no association between smoking and asthméowad in a study of
residents of Saskatchewan aged 20 to 65 yearthe/association between
wheezing and smoking was statistically significg@i)t Another study in the
United States also reported no differences in sngpiates between adults with
and without asthma (68).

To better understand the temporal pattern in ttegioaship between
smoking and asthma in adults, several longitudstuzdies have been performed.
In a Finish longitudinal study among adults, nom#igant association was found
between smoking and asthma incidence (69), althsagiking was found to be a
risk factor in the majority of longitudinal studi€Smoking was reported as a
significant risk factor for asthma onset, espegiallnon-atopic adults, in a
longitudinal study in Sweden (70). Additionally, skers were reported as having

a higher incidence of asthma than non-smokers aroitdyen aged 9 to 11 years

12



in a German cohort study (71). There seems todsx &ffect on the association
between smoking and asthma, with some studiestriegdhat the association
was stronger or existed only among females (72, 73)

Not only active smoking may be a risk factor fothasa in adults, studies
also reported that maternal smoking during pregnameased the risk for
asthma in early childhood. Maternal smoking dupnggnancy was found to
increase the risk for wheezing among children upOtanonths old in a
longitudinal study in the UK (74). Similarly, mated smoking during pregnancy
of more than 15 cigarettes per day was a risk fdotowheezing in children by 5
years of age in a British cohort study (75). Thelgtalso reported that maternal
smoking during pregnancy would be a predictor &thma if the mother
continued smoking until the child was 16 years (T®another British cohort
study, maternal smoking during pregnancy was repaas a risk factor for early
childhood wheezing and the development of asthmangnohildren up to 7 years
old, but not among children between the age ofd/I&hyears (76).

Studies showed environmental tobacco exposurdouaehold, especially
maternal smoking, increased the risk for wheezegjt was less strongly
associated with the incidence of asthma among $auwsal children (77). Even
though the linkage between parental smoking arftrestievelopment is not well
understood, studies have shown that asthma sevag\positively related to
household tobacco exposure (77, 78). Environméoltacco exposure remains a
concern for asthma, and its role in the developroéasthma needs to be

investigated further.

2.4.8. Low birth weight and gestational age

Many studies have investigated the associationdmtviow birth weight and
asthma, as it is an indicator of prematurity, withich babies may be susceptible
to asthma development due to immature lung capéctty80). Low birth weight
(< 2,5009) and short gestational age (less thanetfks) have been reported to

increase the risk for asthma development. A reBetish study found that low
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birth weight (< 3,0009) was a significant predicimr asthma in children aged 2
and over, and short gestational age (24-37 wee#s)significantly associated
with risk of admission to hospital for asthma (83imilar results were reported in
a study in Denmark that both low birth weight (8@0g) and short gestational
age (before 37 weeks) were risk factors for astt¥Bn Another Canadian study
using data from the National Longitudinal StudyG#fildren and Youth reported
that low birth weight (< 2,5009) was a risk factor asthma development among
infants and toddlers (32). Birth weight, consideasd continuous factor, was
associated with asthma prevalence among childred adgo 5 years in a cross-

sectional study in the United States (82).

2.4.9. Exposure to indoor allergens

Epidemiological studies have suggested that arasing level of exposure
to common allergens may increase the risk of astihenalopment (83, 84). A
study in inner city children aged 3 to 15 yearsbthat asthmatic children had a
higher prevalence of sensitization to indoor ak&gincluding dust mites,
cockroaches and cats compared to non-asthmatarehi(85). Studies have
shown that exposure to cockroaches increased tideimce and the prevalence of
asthma in the childhood (36, 86). Also, a high l@fé¢house dust mites was
reported as an increasing risk for bronchial hygsponsiveness among
sensitized children in an Australian study, anddfiect was stronger in a humid,
sub-tropical region than a dry area (87).

On the other hand, no difference in asthma precaleras seen between
early and late exposure to allergens in childresgat 7 in a German prospective
study, although sensitization to indoor allergemduding dust mites and cats was
a risk factor for asthma and wheeze (88). Pet dasdmother common indoor
allergen, yet the association between pet owneeshgpasthma remains
contradictory. Some studies have indicated thabsxye to cats was related to
asthma exacerbations, while the others have repadalifference or even

decreased risk for the development of asthma ioyweers (84, 89).
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2.4.10.0besity

There has been an increasing prevalence of asthchaleesity in the past
few decades, drawing researchers’ attention taenpial linkage between the two
disorders. A large population-based study in theddnStates reported that obese
children aged 7 to 12 years and adolescents ageal IByears had higher asthma
prevalence (90), and numerous cross-sectional asetcontrol studies reported
that obesity was associated with an increasedaististhma (91, 92). These
studies mainly used body mass index (BMI) to deteenoverweight and obesity.
BMI was a person’s body weight in kilograms dividedheight in meters square,
and in adults, BMI between 25 kgfrand 30 kg/rfand over 30 kg/fwere used
to define overweight and obesity, respectivelychiidren, the definitions of
overweight and obesity are different from thosadnlts because children are still
growing. Some defined children in the top 10% of IBi¥lsame age as obese, and
some used age- and sex-specific cut-off points,nconty based on Cole’s
method or the Center of Disease Control and Prexgéatmethod (CDC'’s
method) to define overweight and obesity. Cole’shoé established age- and
sex-specific cut-off points for overweight and abe#or children aged 2 to 18
years based on 6 populations from the Great Brifimgapore, Brazil, Hong
Kong, and the Netherlands based on the 6 poputa(i$). The CDC’s method
was established on the growth charts for the Uriiitades (94).

Several prospective studies, allowing for the ctearporal sequence of
events to be identified, were conducted to investighe relation between obesity
and asthma. A study of female U.S. registeredasusbowed that the BMI at age
28 years and weight gained after age 18 yearsasetkthe risk of developing
asthma during the follow-up 4-year period (95)alNorwegian study following
people aged 14 to 60 years for average 21 yeaesweight and obese adults,
determined by a standardized measurement of BMk veported as at higher
risk of developing asthma, with a slightly highiskrin females compared to
males (96). Also, higher BMI was found as a risktda for asthma among

children up to age 6 in a prospective birth colstutly (44). There might also be a
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gender effect, as some studies have reported aveoassociation between
obesity and asthma in females only and not in m@@s98). Similar results have

been found in children and adolescents as weltlaksa(99, 100).

2.4.11 Psychological factors

Studies have suggested that psychological fact@bktrbe associated with
asthma. A study from the USA in high-risk youtheadpetween 16 and 24 years
found that asthma patients had higher levels ofesiynand depression in
comparison to matched controls without asthma (1&4thmatic children aged 4
to 9 years were reported to have more behaviou@mts in an inner city study,
and their caregivers had higher levels of psycholdglistress as well (102).
Lifetime and current severe asthma were assocwitedan increased likelihood
of anxiety disorders in a study from German popoilaaged 18 to 79 years (103).
Additionally, there was an association betweenraathnd depressive or anxiety
disorders in adolescence and in the young adulthrepdrted by a study in the
United States (104). There remains the difficukydentifying the temporal
sequence of events for the possible associatiombfdathless symptom of
asthma may make patients anxious so that theyrane ppo develop
psychological disorders. Also, one study suggeittedssociation between
asthma and depressive or anxiety disorders magctdfie effects of common
factors associated with both disorders, rather ghdimect causal relationship
(104).

2.4.12.Socio-economic status (SES)

Many diseases are related to socio-economic stamasresearchers have
been interested in the association between socinesgic status and asthma for a
long time; however, the results seemed conflictivile some studies reported
low socio-economic status was a significant risitdafor asthma, others reported
higher asthma prevalence in higher SES groups {D0%; and there have also

been studies reporting no association between asginevalence and socio-
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economic status (108, 109). An inverse associdit&iween socio-economic
status and the prevalence and mortality rate dihastwas reported in a study
using data from the National Health Interview Syrwéich monitored asthma
trends in the United States (105). Severe asthnsawege often found in the
children of semiskilled or unskilled manual workers study in Scotland (106).
In contrast, asthmatic children were more oftemtbfrom a higher social class
compared to a lower social class in a study insheof Wight, England (107).
Also, a significant relationship was found betwéem SES and the prevalence of
lifetime and current wheeze in children in New Zeal, whereas no association
between SES and physician-diagnosed asthma wasstedg108). On the other
hand, the odds ratio of mothers with social disatlwges for asthma was not
statistically significant after adjusting for théueation levels and ages of the
mothers as well as the ages for the children acogtd an Australian 5-year

follow-up study (109).

2.5.Early and late onset of asthma

Studies have indicated that adults and childrererepce different risk
factors for asthma (76, 110, 111). Asthma was conyn@ferred to as an
allergic disease, yet studies indicated atopylergy was more common seen in
childhood asthma than adult-onset asthma (110, KlLByitish study reported
that childhood wheeze was strongly associated mathfever, eczema, and
pneumonia, and wheezing after age 16 was alsoias=stevith smoking (76).
Another study investigated the characteristicsstiirma between different ages of
onset and reported that patients with early onsasthhma had higher total serum
IgE, while those with late onset of asthma wereenikely to be smokers (110).
Adult-onset asthma is typically more associatedh wital respiratory tract
infections and occupations experiencing repeatposxe to cold air, cigarette
smoke, and chemicals (112).
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2.6.Summary

Asthma is a common disorder in Canada and plabesden on population
well-being and the health care system. The etioldg@sthma is complex and
unclear, yet a number of genetic and environmdatabrs have been suggested
to be important. The Aboriginal population may exg@ece a different prevalence
and risk factors of asthma in comparison to non+fgieals, resulting from
different ethnic backgrounds, lifestyles, and lyyenvironments. Limited studies
have been done on Canadian Aboriginals, and messiigations are needed to

understand asthma epidemiology in this population.

2.7.0Dbjectives of this study
The objectives of this study were to determine:

» the prevalence and risk factors of ever and ctiastihma in off-reserve
Canadian Aboriginal children aged 6 to 14 years

* the prevalence and risk factors of ever asthmdfiregserve Canadian
Aboriginal adults aged 15 to 64 years

» the risk factors for early and late onset of astimatf-reserve Canadian

Aboriginal adults aged 15 to 64 years
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Chapter 3 Methods

3.1. Aboriginal Peoples Survey 2006

Data from the Aboriginal Peoples Survey (APS 20fi8)ducted in 2006-
2007 by Statistics Canada, were used in this sflidg.objective of the APS 2006
was to understand the social and economic condibbiCanadian Aboriginals.
The target population was Canadian Aboriginal pe@plages 6 years and above
on October 31, 2006 living in private dwellings; &lginal people living in
Indian Settlements or on reserves were excluded the survey (8). Aboriginal
people were defined as those persons with Northrisare Indian, Métis, and
Inuit ancestries or identities, and those who viRegistered Indians or band
members.

The APS 2006, a post-censal survey, was sampladtfrose reported
Aboriginal identities or ancestries on the 2006stenong form. There were four
screening questions in the 2006 census long forrarZB2D: ethnic or cultural
origins (question 17), self-identification of Abgimal (question 18), membership
of an Indian Band/First Nation (question 20), amdaly Indian or Registered
Indian status (question 21) (8). Persons who regostith Aboriginal ancestors or
identities to these questions formed the sampliagné for the APS 2006. To
reduce the survey burden for the respondents, pembo were part of the
National Longitudinal Survey of Children and Youwthd other post-censal
surveys were removed from the initial sample chdeeAPS 2006. This resulted
in a sample of 61,041 persons for the APS 2006A@3r excluding non-
respondents and those who reported as non-Abolsgetar in the APS 2006, the
final sample size for APS 2006 was 48,921.

A multi-stage, stratified random sampling desigrswaed in the APS
2006. Each person was assigned a population weiglh was provided by
Statistics Canada after adjustment for non-respandeoverlap with other
surveys. The survey design and weights were coreside the statistical analysis

to obtain valid estimates for the population parmrse
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In the APS 2006 which was a cross-sectional synnégrmation on
lifestyle and living conditions of Canadian Abongis were collected.
Independent questionnaires for children and yo@tio (14 years) and adults (15
years and above) were administered in the APS 20G&]dition, Métis and
Arctic supplement questionnaires were also includée questionnaires covered
a broad range of questions about the demograpst@lsand economic
backgrounds of Canadian Aboriginals. Parents ordgaas completed the Child
and Youth questionnaire for children aged 6 to édrg. With consent from
parents, children aged 12 to 14 years were alldev@hswer some of the
guestions. The Adult Core questionnaire was coraglby both adolescents and
adults who were at age of 15 years and older, anehps’ consent was obtained
for adolescents aged 15 to 17 years as well. MétisArctic supplement
guestionnaires were completed by adults with Matisestry or identity and
adults living in the Inuit regions respectively.

Paper questionnaires were used for data collecTioa.questionnaires
were initially prepared in English and French aretevranslated into 20
Aboriginal languages to enhance communicationssdPal interviews were
conducted in the Inuit regions, Labrador, and enNlorthwest Territories (except
Yellowknife), while in the rest of Canada, telepbanterviews were
implemented. The APS 2006 was conducted from Oct20d@6 to March 2007,
and the overall response rate was 80.1% with 48)@Pdons participating in the
survey.

The data from the APS 2006 were stored in two s¢palatasets: one for
children aged 6 to 14 years and the other for adeles and adults aged 15 years
and older. In addition, some information from tf®@ census was also appended
to the datasets. The confidential APS 2006 datalvaseaccessed in the Research
Data Centre at the University of Alberta after iecey approval from Statistics

Canada.
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3.2. Factors considered in this study

Ever asthma in children was determined by the mespto the question
“Does he/she have asthma that has been diagnoseddmstor, nurse or health
professional?” in the Children and Youth questiorexd he response to the
guestion “Have you been told by a doctor, nursetber health professional that
you have asthma?” in the Adult Core questionname used to determine ever
asthma in adolescents and adults. Current asthetfaldren was determined by
the response to the question “Have you had ankattagsthma in the past 12
months?” in the Children and Youth questionnaiiac&there was no question
regarding recent asthma attacks or symptoms iAduét Core questionnaire,
current asthma was not determined in the adoleseent adults. Age of asthma
onset was determined by the response to the qoé#tiavhat age were you first
told that you had asthma?” in the Adult Core questaire. Based on the response
to this question, adults were categorized intoghmaitually exclusive groups:
subjects with no report of asthma, subjects withraa onset at the age of 14
years or earlier and subjects with asthma ondéeatge of 15 years or later.

Several independent factors were considered isttiay:
» Demographic factors:
urban/non-urban residence
Aboriginal ancestries
sex

age

o O O O o

region of residence
» Early childhood factors
o low birth weight
0 ever breast-fed
o daycare attendance
* Health-related factors
o allergy

o psychological or nervous difficulties
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overweight and obesity
smoking habits

difficulties of accessing health care

O O O o©o

general health status, any consultation with atheate worker in the past
12 months
o any hospitalization in the past 12 months
* Household factors
o dwelling conditions
o number of siblings
o number of individuals in the household
* Socio-economical factors
o lowincome
0 education level of the most knowledgeable persdaherhousehold
(PMK'’s education level)
o education level
o labour activity (self-employment or paid work) lagtek

o0 rented/owned house

Non-urban residence included residence in rurasaasd Inuit Nunaat.
Aboriginal ancestries were determined by a repbangestors belonging to any
group of North American Indians, Métis, and Inudpplations, and people with
ancestors belonged to more than one Aboriginalggeuere categorized as a
group of multiple ancestries. Low birth weight wietermined by birth weight
below 2,500 grams. Body Mass Index (BMI), divideelight in kilograms by
height in square meters, was used to determinstétes of overweight and
obesity. Sex- and age-specific cut-off points base€ole’s method were use for
children and young adults below age of 18 yearsd,BMI of 25 kg/nf and 30
kg/m?® were used to determine overweight and obesitpdoits aged 18 years and
older. Low income was determined by the econommalfatotal income below

$30,000 a year, with the economic family total imeobeing the sum of the
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income of a group of two or more persons who livethe same dwelling and
were related to each other by blood, common laadoption or the income of an
unattached individual who was a person living eitdene or with others to
whom he or she was unrelated, such as roommatetodger. The definitions of

other factors could be found in the table of vagdist as below.

3.3. Exclusions

A small proportion of participants in the APS 200ére “false-positive”
for Aboriginal status. These people reported in206@6 Census that they were
Aboriginals and were chosen for the APS 2006; harahey reported in the
APS 2006 survey that they did not have Aborigimadesstries. The persons were
excluded from this study. Also, persons with miggiata for ever asthma were
excluded from the study. For adults, in order nailithe misclassification
between asthma and other co-morbidities includhrgmic obstructive
pulmonary disorders (COPD), adults aged 65 yeatolter were excluded as

well.

3.4. Statistical analysis

Design weights were included in all the statisteahlysis of this study.
The estimations of prevalence of ever and currsthinaa and relative frequencies
of factors were calculated by rounded denominatotsnumerators. Multiple and
nominal logistic regressions with population wegyhere used to estimate odds
ratios of possible risk factors for asthma. Varesmwere estimated by the
bootstrap method with 1000 bootstrap weights predidy Statistics Canada. In
addition, the variance was multiplied by a factbi6 to allow for valid estimates
of variances by using bootstrap weights generaiegdst-censal studies. The
multiplication was achieved by including a Fay atijnent factor of 0.75 in the
SVSET command with the variance option of BRR irASA.

The purposeful selection method was adopted in irmdkling

procedures. Those factors with p-value less th2@ . the univariate logistic

23



regression models were considered in the multgaestic regression models.
Only the clinically important, statistically sigigant (p<0.05) and factors of
borderline significance were retained in the fimaldel. SVY commands in
STATA 10.0 were used to conduct all the statistesalyses in this study.

3.5. Ethic approval and confidentiality

This study has been reviewed and approved by thetsity of Alberta
Health Research Ethics Board - Health Panel (SgeAglix A). Because of the
confidentiality, the microdata of the Aboriginaldpde Surveys can only be
accessed in the Research Data Centre, and dadaeeteupon approval from
Statistics Canada. In the current study, the taiahber of a population or a
subpopulation is presented after normal roundiripéanearest 10, and only

percentages or proportions are showed in the gesult
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Table 1. List of factors analyzed in the study

Factors Questions used to determine the factors @mories
Outcomes

Does he/she have been diagnosed with asthma bgterdourse or
Ever asthma health professional? yes/no
Current asthma (for children
only) Has he/she had an attack of asthma in thielzasonths? yes/no

Age of asthma onset (for adults

only)
Demographic factors

Urban residence

Aboriginal groups

Sex

Age

Region of residence

At what age were you first told (you had as#)?

Residence on urban or rural area, or part of Muitaat on census

day

Do any of his/her ancestors belong to any Aborigimaups of North

American Indian, Métis, or Inuit?

Sex of the child or the respondent

Age of the child or the respondent

Region of residence of theladilthe respondent on census day

< 15 years¥ 15 years

urban / non-urban

North American Indian / Métis

/ Inuit / Multiple ancestries

male / femal

6-9 /10-édrg (for children)
15-34 / 35-64 years (for adults)

Prairies / Atlantic / Quebec /
Ontario / British Columbia /

Territories
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Table 1. List of factors analyzed in the study (omred)

Factors

Questions used to determine the factors

Categories

Early childhood factors
Low birth weight (for children)

Ever breast-fed
Daycare attendance (for
children)

Health-related factors

Allergy

Psychological or nervous

difficulties (for children)

Overweight and obesity

birth weight of ddi in grams (for children)

Was he/she ever breast-fed? (floireh)

Did he/she attend an early childhood developmepteschool

program?

Does he/she have been diagnosed with allergiesdogtar, nurse or
health professional? (for children)

Have you been told by a doctor, nurse or otherthgabfessional
that you have any other long term condition? (repballergies for
adults)

Does he/she have been diagnosed with psycholomicarvous

difficulties by a doctor, nurse or health professil®

BMI index calculated by height and weight of chiljing Cole's
method to determine standard weight (for children)

BMI index calculated by height and weight of respent, using
Cole's method to determine standard weight forqrer®€etween age
of 15 and 18 years and using BMI 25 and 30 as ffygeints for

persons at age of 18 years and above (for adults)

< 2,500 2,500 g

no / yes

no /yes

no / yes

no/ yes

underweight and normal

weight / overweight / obesity
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Table 1. Variable list of factors analyzed in thady (continued)

Factors

Questions used to determine the factors

Categories

Smoke habit (for adults)

Difficulties in accessing health

care

Any consultation with a health

professional in past 12 months

Any hospitalization in past 12

months

General health status

Household factors

Dwelling conditions

Number of siblings (for
children)

Number of persons in househo
(for adults)

d

Type of cigarette smoker; smoking of cigars or pjp® chewing
tobacco are not considered

In the past 12 months, was there ever a time wberfelt you

needed health care but didn't receive it?

Seen or talked keaat one health professional in past 12 month

Ever been an overnight patient in a hosjpitphst 12 months

General health status afttitet or the respondent

Is dwelling in need of repair?

How many brothers/sisters does the dilde?

Number of persons in household

non-smoker / former smoker /

current smoker

no / yes

/ yes

no / yes

excellent or very good / good,

fair, or poor

no / in need of minor repair / in

need of major repair

no or 1 sibling / 2 or more

1-%f Bore persons
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Table 1. Variable list of factors

analyzed in thedy (continued)

Factors Questions used to determine the factors Categories
Socio-economical factors
Economic family total income economic family totatome per year < $30,000 430,000

Education level of the person
most knowledgeable in the

household (for children)

Education level (for adults)

Labour activity last week (for
adults)

Rented/owned house (for adult

What is the highest level of education person rkostvledgeable

has ever completed?

highest level of sclmpthe respondent attained

Last week, did you work for pay or in setfpployment?

Is your home rented or owned by you or another negrabthis

shousehold?

completed high school or
below / some post-secondary

education

completed high school or
below / some post-secondary

education

no / yes

rented / owned
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Chapter 4 Results

4.1. Results for children of aged 6 to 14 years
4.1.1. Descriptive analysis

The distribution of demographic factors between dinal groups is
shown in Table 2 below. Participants in this stathystly (70%) lived mainly in
urban areas. Inuit participants resided mainlyan-orban areas (81.7%). Other
differences could also be seen between Aborigiraimgs. For example,
Aboriginal groups were unequally distributed acréssiada; over 50% of North
American Indians (NAI) lived in Ontario and the Pies and about 50% of Métis
lived in the Prairies, while over half of Inuit &ifien lived in the Territories. In
the NAI group, there was a higher proportion ofdi@n with low birth weight
and low family income. Among Inuit there was a loyweoportion of children
ever breastfed, allergy and psychological/nervatigalties and a higher
proportion of children with obesity. Moreover, Ihahildren were more likely to
be living in poorer condition dwellings, and hacone siblings and a lower
education level of the person most knowledgeabtberhousehold (PMK'’s
education level) and poorer general health stattismore frequent overnight
stay in hospitals in the past 12 months comparedher Aboriginal groups.
Aboriginal children had a high level of health cat#éization with about 70%
children in the four Aboriginal groups having hamhsulted with a health care
worker in the past 12 months.

4.1.2. Prevalence and univariate logistic regression ¥er asthma in children
The prevalence of ever asthma among all Aborigthdélren combined

was 14.3%, and among those Aboriginal children witer asthma, 18.1% had
activity limitation resulting from asthma and 65.286k asthma medication on a
regular basis. The proportion of each group witeresthma for each risk factor
and unadjusted odds ratios for the relationship/éen these factors with ever
asthma are shown below in Table 3. Aboriginal aeitdliving in non-urban areas
had a significantly lower prevalence of ever asthinaa those living in urban
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areas, Inuit children had the lowest ever asthraagbence of 5.8%, while the
prevalence in other Aboriginal children groups \aesund 15%. The odds ratio of
ever asthma was 0.58 for Inuit children in comparit the NAI children. Also
living in the Territories had a protective effect ever asthma with children living
in the Territories having the lowest ever asthnevalence of 5.9%.

As shown in Table 3, significant risk factors ir thinivariate logistic
regressions included male sex (OR: 1.61), low irtight (OR: 1.45), allergy
(OR: 6.06), psychological/nervous difficulties (OR74), dwelling in need of
major repair (OR: 1.18), higher PMK’s educationde{OR: 1.14), and low
family income (OR: 1.23). Aboriginal children witllergy had a significant odds
ratio of 6.06 for asthma compared to those witlabetrgy, indicating a strong
association. The prevalence according to dwellmgddion showed an increasing
trend in the risk from the group of no need of repa need of minor repair, to
the group of in need of major repair with the odatso of the major repair group
reaching statistical significance. Other risk fastbad odds ratios mostly between
1 and 2, showing a moderate effect. Furthermomgesask factors including
daycare attendance, overweight and obesity weredftm be of borderline
significant.

All the factors that were significant at p < 0.26re selected for multiple
logistic regression analysis. Although consultatioth a health care worker, ever
hospitalization in past 12 months, and generalthedihtus were significantly
associated with ever asthma in the univariate timgisgression, they were not
considered in for the multiple logistic regressinadel. Because asthma patients
were expected to have more health care consulsaéind hospitalization as well
as poorer self-perception of general health staéiaspotential contradictory
associations between asthma and these factorsaweided by excluding them in
the multiple logistic regression model. Also regafiresidence was not
considered in the multiple logistic regressiongduse of the collinearity between
region of residence and urban/non-urban areas aodginal groups. Inuit

children were mainly residing in non-urban areagerritories and Québec.
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4.1.3. Results from multiple logistic regression analysisever asthma

A purposeful selection procedure was used to deterthe significant
risk factors of ever asthma in the multiple logisggression analysis. Results
from the final multiple regression model are shdvetow in Table 4 below.
Children with Inuit ancestry were significantly $elékely to have been diagnosed
with ever asthma compared to those with NAI angesmtid non-urban residence
was a protective factor for ever asthma. Significegk factors included male sex,
low birth weight, overweight and obesity, allergydadwelling in need of major
repair with odds ratio varying between 1 andr2liese factors except for
allergy (OR: 5.99). Several factors including psyldgical/nervous difficulties,
daycare attendance, and low family income weredztirg: significant in the
multiple logistic regression analysis.
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Table 2. Distributions of demographic factors, peed characteristics and household factors
in the four Aboriginal children groups* (rounded Ns#410)

NAI Métis Inuit Multiple Missingt
Demographic factors
Urban/non-urban residence
urban 75.9 69.0 18.3 70.6
non-urban 24.0 31.0 81.7 29.4
Sex
girls 47.8 50.1 45.8 49.0
Age
6-9 years old 59.1 58.1 54.8 57.7
10-14 years old 40.9 41.9 45.3 42.3
Region of residence
Atlantic 8.0 5.4 8.9 4.1
Québec 13.7 4.7 215 15.0
Ontario 31.2 19.3 6.1 20.6
Prairies 28.0 53.0 4.8 44.5
British Columbia 16.4 16.6 2.4 135
Territories 2.6 0.9 56.4 2.2
Early childhood factors
Low birth weight (< 25009)
yes 6.4 5.8 5.6 5.9
Ever breastfed 2.8
yes 69.0 70.3 61.8 71.4
Daycare attendance 15
yes 59.9 64.1 57.1 64.3
Health-related factors
Body mass index 11.8
normal or under weight 59.5 59.6 49.5 61.7
overweight 22.9 24.4 25.6 215
obese 17.5 16.0 24.7 16.8

32



Table 2. Distributions of demographic factors, peed characteristics and household factors

in the four Aboriginal children groups* (rounded Ns410) (continued)

NAI Métis Inuit Multiple Missingt
Allergy 0.5
yes 19.3 18.2 9.5 20.7
Psychological/nervous difficulties 0.4
yes 4.5 2.7 1.3 4.3
Household factors
Dwelling condition <0.1
no need of repair 47.3 48.8 38.9 45.0
in need of minor repairs 37.0 37.2 34.2 40.1
in need of major repairs 15.7 14.1 26.8 14.9
Number of siblings 1.4
1 or none 40.7 48.4 24.6 42.7
2 or more 59.3 51.6 75.4 57.3
Socio-economic factors
PMK'’s education
level 15
High school or lower 42.5 43.8 64.6 37.9
Some post-secondary 57.5 56.2 354 62.1
Economic family income 0.7
> $30000 73.5 80.5 81.8 76.9
< $30000 26.5 19.5 18.2 23.1
Health consultation in past 12 months 0.6
yes 73.0 69.4 68.3 74.0
Hospitalization in past 12 months 0.5
yes 2.8 2.0 5.0 3.6
General health status 0.1
excellent or very good 83.5 84.7 75.5 83.8
good, fair or poor 16.5 15.3 24.5 16.2

*Column percentages are shown in the table. T &tdicthe percentages of missing data
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Table 3. Prevalence of ever asthma and odds fatiosunivariate logistic regression for ever

asthma by potential risk factors in Aboriginalldhrén (round N=15410)

Prevalence
(%) OR 95% C.I. p-value
Demographic factors
Urban/non-urban Area
urban 15.4 1.00
non-urban 11.7 0.73 0.65 0.82 <0.001
Aboriginal ancestry <0.0001
North American Indians 14.2 1.00
Métis 15.1 1.07 0.94 1.22 0.32
Inuit 5.8 0.37 0.28 0.50 <0.001
Multiple ancestries 15.6 1.11 0.96 1.29 0.15
Sex
girl 11.4 1.00
boy 17.1 1.61 1.43 1.80 <0.001
Age
6-9 years old 14.5 1.00
10-14 years old 14.1 0.97 0.87 1.01 0.62
Region of residence <0.0001
Prairies 14.7 1.00
Atlantic 16.2 1.12 0.93 1.35 0.22
Québec 16.2 1.12 0.95 1.34 0.18
Ontario 14.6 1.00 0.85 1.17 0.96
British Columbia 13.2 0.89 0.75 1.05 0.15
Territories 5.9 0.36 0.28 0.48 <0.001
Early childhood factors
Low birth weight (< 2500 g)
no 14.0 1.00
yes 19.1 1.45 1.20 1.77 <0.001
Ever Breastfed
no 14.7 1.00
yes 14.3 0.97 0.86 1.10 0.63
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Table 3. Prevalence and odds ratios from univatiggistic regression for ever asthma by
potential risk factors in Aboriginal children (nedi N=15410) (continued)

Prevalence
(%) OR 95% C.I. p-value
Daycare attendance
no 13.6 1.00
yes 14.9 1.12 0.99 1.26 0.07
Health-related factors
BMI 0.07
normal or under weight 13.7 1.00
overweight 15.4 1.15 1.00 1.32 0.06
obese 15.6 1.17 1.00 1.37 0.06
Allergy
no 8.9 1.00
yes 37.2 6.06 535 6.85 <0.001
Psychological/nervous difficulties
no 14.0 1.00
yes 22.1 1.74 1.39 219 <0.001
Household factors
Dwelling condition 0.12
no need of repairs 13.7 1.00
in need of minor repairs 145 1.07 095 1.21 0.27
in need of major repairs 15.8 1.18 1.01 1.39 0.04
Number of siblings
1orless 14.9 1.00
2 or more 13.9 0.93 0.83 1.04 0.18
Socio-economic factors
PMK’s education level
high school or below 135 1.00
some post-secondary 15.1 1.14 1.02 1.28 0.02
Economic family income
> $30000 13.7 1.00
< $30000 16.3 1.23 1.08 141 <0.01
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Table 3. Prevalence and odds ratios from univatiggistic regression for ever asthma by
potential risk factors in Aboriginal children (nedi N=15410) (continued)

Prevalence
(%) OR 95% C.I. p-value

Other health-related factors
Health consultation in past 12 months
no 8.9 1.00
yes 16.5 2.03 1.74 2.38 <0.001

Ever hospitalization in past 12 months

no 14.1 1.00
yes 22.6 1.78 135 234 <0.001
General health status
excellent or very good 11.6 1.00
good, fair, or poor 27.8 2.92 259 3.30 <0.001
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Table 4. Results from multiple logistic regressionever asthma in Aboriginal

children (Rounded N=13,060)

OR 95% C.I. p-value
Urban/Non-Urban Area
urban 1.00
Non-urban 0.82 0.72 0.94 0.004
Aboriginal Ancestries 0.005
North American Indians 1.00
Métis 1.13 0.97 1.32 0.104
Inuit 0.61 0.43 0.87 0.006
Multiple ancestries 1.07 0.91 1.26 0.43
Sex
girl 1.00
boy 1.52 1.33 1.74  <0.001
Age
6-9 years old 1.00
10-14 years old 1.01 0.88 1.15 0.93
Low birth weight (< 2500 g)
no 1.00
yes 1.44 1.15 1.80 0.001
Daycare attendance
no 1.00
yes 1.13 0.99 1.29 0.08
BMI index 0.02
normal or under weight 1.00
overweight 1.17 1.00 1.38 0.05
obese 1.24 1.05 1.48 0.01
Allergy
no 1.00
yes 5.99 5.26 6.84 <0.001
Psychological difficulties
no 1.00
yes 1.27 0.97 1.66 0.08
Dwelling condition 0.04
no 1.00
in need of major repair 1.27 1.06 1.54 0.01
in need of minor repair 1.08 0.93 1.24 0.31
Economic Family Income Level
> $30000 1.00
< $30000 1.16 0.99 1.35 0.06
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4.1.4. Interaction effects in the final multiple logistiegression model in

children

Among the ten risk factors of ever asthma iderdifrethe final multiple
logistic regression model, significant interactiovere observed between
Aboriginal ancestry and sex and between Aborigamelestry and allergy
respectively. The prevalence of ever asthma byettlege factors is shown below
in Figure 1 which illustrates the differential gatis elucidating the significant
interaction effect in the multiple logistic regressmodel. Among boys with
allergy, the prevalence of ever asthma was theegsigh Métis children and
followed by Inuit and NAI children. However, amogugls and boys without

allergy, Inuit children had the lowest prevalentewer asthma.

Prevalence of ever asthma
in Aboriginal children

b0.0%

50.0%

40.0%

30.0%

20.0%

10.0%

0.0%
Girls withno allergy  Boys with no allergy Girls with allergy Boys with allergy

WNAl = Metis ®Inuit = Multiple

Figure 1. Prevalence of ever asthma by Aboriginakatry, sex and allergy
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4.2.Prevalence and risk factors for current asthméoiialien
4.2.1. Prevalence and results from univariate logisticesgion in children

The prevalence of current asthma in Aboriginaldreih aged 6 to 14
years old was 5.7%. The prevalence and odds rhpotential risk factors from
the univariate logistic regression are shown asvb@h Table 4. Aboriginal
children in non-urban areas had significantly lowezvalence of current asthma
than those in the urban areas. Children with langestry had the lowest
prevalence of 2.4% compared to other Aboriginalgeowhich had prevalence
between 5.6% and 6.4%.

Significant risk factors for current asthma frone timivariate logistic
regression included male sex, low birth weight,sehellergy,
psychological/nervous difficulties, dwellings inegteof major repairs, daycare
attendance, and higher PMK’s education level. fldnad a strong effect on
current asthma, with the prevalence of currentraatheing 7-fold higher in
children with allergy (OR: 7.23). Psychologicalmeus difficulties were also
associated with current asthma with the preval@mcaildren with psychological
difficulties being two times higher than those dhéin without. There was an
increasing trend in the prevalence of current aatamong Aboriginal children
with normal or underweight, overweight, and obedegreas statistically
significant difference was observed between childvéh obese and normal or
underweight. An increasing trend was also obsenvéige prevalence of current
asthma among children living in dwellings withoeiea of repair, in need of
minor repair, and in need of major repair presented

As in the analysis of ever asthma, consultatiom &ihealth care worker,
ever hospitalization in the past 12 months, ancg®rhealth status were
significantly associated with current asthma butea®t considered in the

multiple logistic regression analysis.

39



4.2.2. Results from multiple logistic regression analysiscurrent asthma
Significant risk factors for current asthma in Aigamal children included
urban residence, male sex, low birth weight, olgeaitergy, psychological
difficulties, and dwelling in need of major repakboriginal ancestry was no
longer significant after adjustment for other fastdNone of the interactions

between the significant risk factors was statiflgcgignificant.
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Table 5. Prevalence and results from univariatestimgregression for current asthma in
Aboriginal children (rounded N=15390)

Prevalence (%) OR 95% C.I. p-value
Demographic factors
Urban/non-urban area
urban 6.2 1.00
non-urban 4.6 0.74 0.62 0.87 <0.001
Aboriginal ancestries <0.001
North American Indians 5.6 1.00
Métis 6.4 1.15 0.95 1.40 0.153
Inuit 2.4 0.41 0.26 0.66 <0.001
Multiple ancestries 6.2 1.11 0.90 1.37 0.346
Sex
girl 4.7 1.00
boy 6.7 1.47 125 1.74 <0.001
Age
6-9 years old 5.7 1.00
10-14 years old 5.9 1.04 0.88 1.23 0.662
Region of Residence <0.0001
Prairies 5.7 1.00
Atlantic 6.2 1.09 0.83 1.43 0.534
Québec 6.5 1.15 0.87 1.52 0.315
Ontario 5.7 1.01 0.79 1.29 0.947
British Columbia 6.1 1.07 0.85 1.36 0.552
Territories 2.1 0.36 0.24 0.55 <0.001
Early childhood factors
Low Birth Weight (< 2500 g)
no 5.6 1.00
yes 7.7 1.41 1.04 1.90 0.026
Breastfed
no 5.5 1.00
yes 6.0 1.09 091 1.32 0.341
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Table 5. Prevalence and results from univariatestimgregression for current asthma in

Aboriginal children (rounded N=15390) (continued)

Prevalence (%) OR 95% C.I. p-value
Daycare attendance
no 51 1.00
yes 6.2 1.21 1.02 1.45 0.032
Health-related factors
BMI index 0.120
normal or under weight 5.4 1.00
overweight 6.0 1.11 0.90 1.37 0.346
obese 6.9 1.28 1.01 1.63 0.043
Allergy
no 2.9 1.00
yes 17.8 7.23 6.06 8.63 <0.001
Psychological difficulties
no 5.6 1.00
yes 10.3 1.95 1.43 2.65 <0.001
Household factors
Dwelling condition 0.002
no 5.0 1.00
in need of major repair 7.6 1.55 1.22 1.96 <0.001
in need of minor repair 5.9 1.17 097 141 0.097
Number of siblings
1orless 5.9 1.00
2 or more 5.6 0.94 0.79 1.12 0.468
Socio-economic factors
Parent's education level
high school or below 4.9 1.00
some post-secondary 6.5 1.34 1.13 1.60 0.001
Economic Family Income Level
> $30000 55 1.00
<= $30000 6.5 1.19 0.98 1.45 0.084
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Table 5. Prevalence and results from univariatestimgregression for current asthma in
Aboriginal children (rounded N=15390) (continued)

Prevalence (%) OR 95% C.I. p-value
Other health-related factors
Health consultation in past 12 months
no 2.6 1.00
yes 7.0 2.88 219 3.78 <0.001
Ever hospitalization in past 12 months
no 55 1.00
yes 13.6 2.70 190 3.84 <0.001
General health status
excellent or very good 4.1 1.00
good, fair, or poor 14.2 3.89 3.24 4.66 <0.001
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Table 6. Multiple logistic regression analysis ¢oirrent asthma in Aboriginal children

(rounded N=13140)

OR 95% C.I. p-value
Urban/non-urban area
urban 1.00
non-urban 0.79 0.64 0.96 0.02
Aboriginal ancestries 0.14
North American Indian 1.00
Métis 1.23 0.99 1.53 0.06
Inuit 0.76 0.45 1.30 0.32
Multiple ancestries 1.04 0.82 1.31 0.77
Sex
girl 1.00
boy 1.29 1.07 1.56 <0.01
Age
6-9 years old 1.00
10-14 years old 1.09 0.89 1.33 0.40
Low birth weight (< 2500 g)
no 1.00
yes 1.47 1.05 2.04 0.02
Daycare attendance
no 1.00
yes 1.18 0.97 1.43 0.09
BMI index 0.06
normal or under weight 1.00
overweight 1.12 1.05 1.73 0.33
obese 1.35 1.05 1.73 0.02
Allergy
no 1.00
yes 7.50 6.22 9.05 <0.001
Psychological difficulties
no 1.00
yes 1.46 1.03 2.07 0.04
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Table 6. Multiple logistic regression analysis ¢oirrent asthma in Aboriginal children
(rounded N=13140) (continued)

OR 95% C.I. p-value
Dwelling condition <0.001
no 1.00
in need of major repair 1.78 1.36 2.34 <0.001
in need of minor repair 1.17 0.95 1.45 0.14
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4.3.Results for adults (15 years and above)
4.3.1. Descriptive analysis in adults

The distribution of demographic, health-related hodsehold factors
between Aboriginal ancestries is shown for adult§able 7 below. About 70%
of participants in this study lived in urban areakijle Inuit mostly lived in non-
urban areas. Aboriginal groups were unequally ihisted across Canada with
over 50% of NAI and Métis living in Ontario and tReairies, and about 50% of
Inuit living in the Territories.

Inuit had had a higher prevalence of current sngmkeremployment,
living in rented houses, and living in dwellingsrieed of major repair. They also
tended to have a larger family size, lower educateel, and higher proportion
of reporting poorer health status and having stayedhospital overnight in past
12 months. About 90% of Aboriginal adults had cdtesbia health care worker in
past 12 months, showing their high level of healite utilization.

4.3.2. Prevalence and risk factors for ever asthma intadul

The prevalence of ever asthma among all Aborigadalts combined was
14.0%. Inuit had the lowest asthma prevalence ®f9with NAI, Métis and
multiple Aboriginal ancestries group having a ptexae of 13.8%, 13.8%, and
15.3% respectively. Among all Aboriginal adults doned with ever asthma, the
proportion of medication use for asthma was 70.4%.

The initial statistical analysis was conducted veithAboriginal adults
combined, and significant factors from the univiaiagistic regression included
urban/non-urban residence, Aboriginal ancestry, 8g&, region of residence,
obese, allergy, number of persons in householdula@ctivity last week,
rented/owned house, economic family income, diffiea in accessing health care,
consultation with a health care worker, hospitdiaain past 12 months, and
general health status (Table 8). All factors withgtue less than 0.20 were
included in the multiple regression analysis altjffotegion of residence was not

selected because of the collinearity with Abori¢jsracestry and urban/non-urban
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residence; labour activity last week and rentedéxhimouse were also excluded
because the collinearity with other socio-econofadtors such as education level
and economic family income. Consultation with altreeare worker,
hospitalization in past 12 months, and generalthesthtus were not considered in
multiple logistic regression analysis to avoid cadiction. There were eleven
factors in the multiple logistic regression moasght of which were statistically
significant associated with ever asthma in addlgb(e 9). However, several
interactions were found in the multiple logistigression analysis including those
between Aboriginal groups and urban/non-urban abariginal groups and
allergy, Aboriginal groups and education level, Agmal groups and difficulties
in accessing health care, and age group and sthndéght. Therefore, a

stratified analysis by Aboriginal groups was ugliz(Table 10).

Significant factors for ever asthma in NAI adultsre urban area, sex,
age group, region of residence, labour activity ek, BMI, allergy, rented
house, low family income, and difficulties in acsieg health care; factors
including number of persons in the household antaabn level were of
borderline significance. Significant factors foreevasthma in Métis adults were
similar to those in NAI, but region of residenckem gy, and number of persons in
the household were not significant. In Inuit aduttsly a few factors were
significantly associated with ever asthma: urb@aaaage, region of residence,
smoking habit and education level. Interestindtg &ssociations with smoking
habit and allergy were protective of ever asthmiauit adults. Finally, the results
of univariate analysis in adults with multiple asirees were similar to those
observed for NAI. Significant factors for ever asthin adults with multiple
ancestries were urban area, sex, region of resgésdmour activity last week,

rented house, and difficulties of accessing hezdtie. .
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Table 7. Distributions of factors between Aboridigeoups in Aboriginal adults* (round

N=27190)
Column percentage (%) NAI Métis Inuit Multiple  Misgt
Demographic factors
Urban/Non-Urban Area
urban 76.6 71.2 23.0 73.5
Non-urban 23.4 28.8 77.0 26.5
Sex
female 55.6 56.0 50.1 51.8
Age
15-34 years old 45.2 48.7 56.2 40.7
35-64 years old 54.8 51.3 43.8 59.3
Region of residence
Atlantic 8.8 5.9 15.1 5.8
Québec 19.5 6.2 195 19.7
Ontario 31.9 22.6 6.5 22.8
Prairies 22.0 48.7 4.8 37.2
British Columbia 154 15.6 2.7 12.8
Territories 2.4 0.9 51.4 1.6
Health-related factors
BMI index 5.9
normal or under weight 42.9 44.9 43.7 40.0
overweight 33.9 32.0 33.9 34.8
obese 23.2 23.0 22.4 25.2
Type of smoker 0.7
non-smoker 33.6 38.9 17.8 34.9
ever smoker 24.2 23.3 14.3 26.1
current smoker 42.1 37.8 67.9 39.0
Allergy 0.5
Yes 0.4 0.4 0.6 0.6
Household factors
Dwelling condition <0.1
no need of repairs 50.7 53.2 43.0 51.3
in need of major repairs 14.2 11.6 25.7 13.5
in need of minor repairs 35.2 35.2 31.3 35.2
Number of persons in the household <0.1
lto4 83.0 81.8 54.4 83.4
5 or more 17.0 18.2 45.6 16.6
Socio-economic factors
Labour activity last week 0.2
yes 63.3 68.5 53.0 66.3
Rented/owned house 0.9
owned 57.9 67.9 37.5 64.4
rented 42.1 32.1 62.5 35.6
Education level 0.2
high school or lower 43.7 45.6 60.6 38.9
Some post-secondary 56.3 54.4 394 61.1
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Table 7. Distributions of factors between Aboridigeoups in Aboriginal adults (round

N=27190) (continued)

Column percentage (%) NAI Métis Inuit Multiple  Miegt
Economic family income level 2.4
> $30000 71.9 78.1 77.6 75.3
< $30000 28.1 21.9 22.4 24.7
Other health-related factors
Difficulties in accessing health care 0.7
Yes 11.5 9.1 9.1 12.5
Health consultation in past 12 months 0.2
yes 90.4 88.5 88.3 90.1
Hospitalization in past 12 months 0.8
yes 10.2 9.7 12.1 10.7
General health status 0.1
excellent or very good 58.7 62.0 53.6 59.8
good, fair or poor 41.3 38.0 46.4 40.2

*Column percentages are shown in the table.

T &dicthe percentages of missing data
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Table 8. Prevalence and odds ratios from univatiggistic regression for ever asthma by
potential risk factors in Aboriginal adults (rouNg27190)

Prevalence (%) OR 95% C.I. p-value
Demographic factors
Urban/Non-Urban Area
urban 15.0 1.00
non-urban 11.2 0.71 0.64 0.79 <0.001
Aboriginal ancestry <0.01
North American Indians 13.8 1.00
Métis 13.8 1.00 0.88 1.14 0.98
Inuit 9.7 0.67 0.51 0.88 <0.01
Multiple ancestries 15.3 1.13 0.98 1.30 0.09
Sex
female 16.2 1.00
male 11.2 0.65 0.58 0.73 <0.001
Age
15-34 years old 155 1.00
35-64 years old 12.6 0.79 0.70 0.88 <0.001
Region of residence <0.0001
Prairies 131 1.00
Atlantic 13.8 1.06 0.91 1.23 0.43
Québec 12.7 0.96 0.81 1.14 0.66
Ontario 17.7 1..43 1.25 1.63 <0.001
British Columbia 12.0 0.90 0.77 1.07 0.24
Territories 7.1 0.50 0.42 0.60 <0.001
Health-related factor
BMI index <0.0001
normal or under weight 131 1.00
overweight 12.2 0.93 0.81 1.06 0.27
obese 17.5 1.41 1.23 1.62 <0.001
Type of smoker 0.90
non-smoker 13.7 1.00
ever smoker 141 1.03 0.88 1.20 0.70
current smoker 14.0 1.03 091 1.16 0.69
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Table 8. Prevalence and odds ratios from univatiggistic regression for ever asthma by
potential risk factors in Aboriginal adults (rouNd&27190) (continued)

Prevalence (%) OR 95% C.I. p-value
Allergy
no 13.9 1.00
yes 28.0 242 141 4.18 <0.01
Household factors
Dwelling in need of repair 0.17
no need of repairs 13.7 1.00
in need of major repairs 13.0 0.94 0.80 1.12 0.50
in need of minor repairs 14.7 1.09 0.97 1.23 0.15
Number of person in the household
4 or less 14.3 1.00
5 or more 12.6 0.86 0.75 0.99 0.04
Socio-economic factors
Labour activity last week
no 15.9 1.00
yes 12.9 0.78 0.70 0.87 <0.001
Rented/owned house
owned 12.7 1.00
rented 15.8 1.29 115 1.44 <0.001
Education level
< high school 14.6 1.00
> high school 13.4 0.90 081 1.01 0.07
Economic family income level
> $30000 10.2 1.00
< $30000 14.4 1.38 1.23 1.56 <0.001
Other health-related factors
Difficulties in accessing health care
no 12.9 1.00
yes 225 1.96 1.67 231 <0.001
Ever consulted with a health professional in past2 months
no 10.2 1.00
yes 14.4 1.49 1.20 1.85 <0.001
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Table 8. Prevalence and odds ratios from univatiggistic regression for ever asthma by

potential risk factors in Aboriginal adults (rouNd&27190) (continued)

Prevalence (%) OR 95% C.I. p-value
Ever stayed overnight in a hospital in past 12 muhs
no 134 1.00
yes 18.8 1.50 1.29 174 <0.001
General health status
excellent or very good 10.6 1.00
good, fair, or poor 18.9 1.97 1.77 2.20 <0.001
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Table 9. Multivariable Logistic Regression for easthma in all Aboriginal adults (round

N=23840)
OR 95% C.I. p-value
Urban/non-urban area
urban 1.00
non-urban 0.75 0.67 0.84 <0.001
Aboriginal ancestry 0.15
North American Indians 1.00
Métis 1.03 0.90 1.18 0.71
Inuit 0.92 0.67 1.26 0.60
Multiple ancestries 1.18 1.01 1.37 0.04
Sex
female 1.00
male 0.64 0.56 0.72 <0.001
Age
15-34 years old 1.00
35-64 years old 0.74 0.66 0.84 <0.001
BMI <0.0001
normal or under weight 1.00
overweight 1.06 0.92 1.23 0.39
obese 1.57 1.36 1.82 <0.001
Allergy
no 1.00
yes 2.88 1.57 5.28 <0.01
Dwelling in need of repair 0.04
no need of repairs 1.00
in need of major repairs 0.87 0.73 1.03 0.10
in need of minor repairs 1.09 0.96 1.24 0.19
Number of person in the household
4 or less 1.00
5 or more 0.94 0.80 1.09 0.39
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Table 9. Multivariable Logistic Regression for easthma in all Aboriginal adults (round

N=23840) (continued)
OR 95% C.I. p-value
Education level
high school or below 1.00
some post-secondary 0.83 0.74 0.94 <0.01
Economic family income level
> $30000 1.00
<$30000 1.23 1.08 1.41 <0.01
Difficulty to access health care
no 1.00
yes 1.92 1.62 2.29 <0.001
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Table 10. Results from univariate logistic regressif ever asthma in adults for Aboriginal groups

NAI (round N=11880)

Métis (round N=5470)

Inuit (ot N=4700)

Multiple(round N=5130)

OR 95% C.1. OR 95% C.1. OR 95% C.I OR 95% C.I.
Demographic factors
Urban/non-urban area (ref: urban)
non-urban 0.80% 0.68 0.93 0.73% 0.59 090 0.231 4 04.39 0.70% 0.56 0.87
Sex (ref: female)
male 0.62% 0.52 0.74 0.68% 0.55 0,83 0.77 0.44 1.33 0.68% 0.55 0.85
Age (ref: 15-34 years old)
35-64 years old 0.82% 0.70 0.97 0.58% 0.48 0.71 070.6 0.39 0.94 0.94 0.76 1.17
Region of Residence (ref: Prairies)
Atlantic 1.17 0.97 141 0.73 0.49 1.08 0.76 0.28037. 1.4111 0.98 2.03
Québec 0.89 0.70 1.14 0.83 0.58 1}18 0.51 0.17 [1.65 1.49%f 1.07 2.06
Ontario 1.58% 1.32 1.90 1.23 094 1p1 1.73 0.4487 6. 1.43% 1.07 1.90
British Columbia 0.95 0.74 121 0.63% 0.47 0/85 40.8 0.20 3.55 1.371 1.00 1.88
Territories 0.44% 0.31 0.62 0.96 0.55 170 0.348 140.0.82 0.99 0.66 1.51
Health-related factors
Allergy (ref: no)
yes  3.36% 142 7.92 1.52 0.63 3.p4 0.21 0.03 1.36 2.061 0.81 5.20
BMI index (ref: normal or under weight)
overweight 0.94 0.76 1.16 0.80ll 0.63 1.p3 1.06 60.2.00 1.02 0.77 1.34
obese 1.44% 1.17 1.78 1.15 0.89 1.49 1.50 0.73 3]11 1.62% 1.233
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Table 10. Results from univariate logistic regims®f ever asthma in adults for Aboriginal gropsntinued)

NAI (round N=11880) Métis (round N=5470) Inuit (maiN=4700) Multiple(round N=5130)
OR 95% C.1. OR 95% C.1. OR 95% C.I OR 95% C.I.
Type of smoker (ref: non-smoker)
ever smoker 1.06 0.85 1.33 0.831 0.63 1.09 0.42%23 00.78 1.259 0.94 1.66
current smoker 1.10 0.92 1.34 1.06 0.84 134 0.393.22 0.71 1.00 0.78 1.28

Difficulty to access health care (ref: no)

yes 2.22% 1.76 2.81 1.428 1.05 1/91 1.12 0.59 2.14 1.96% 1.48 261
Household factors

Dwelling condition (ref: no)
in need of minor repair 1.06 0.88 1.24 1.258 1.00551 0.82 0.43 1.56 1.06 0.84 1.35
in need of major repair 1.00 0.77 1.2 1.16 0.865681. 0.63ll 0.38 1.07 0.75ll 0.54 1.04

Number of person in the household (refs< 4)

5 or more 0.83 0.67 1.03 1.10 0.84 146 0.701 0.341 0.82 0.60 1.12

¥ p<0.01; § p<0.05; Il p<0.10; 1 p<0.20
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4.3.3. Results from multiple logistic regression in adults

The four Aboriginal groups had different multiptaglstic regression
models for ever asthma. Urban residence, sexg@ayg, obesity, difficulties of
accessing health care and allergies were signiffcarNorth American Indians,
and Métis had a similar model with NAI, includifgpse factors in the model for
NAI except allergies (Table 11).

The final multiple logistic regression models feeeasthma in Inuit only
contained only three significant factors of evehasa: urban residence, age
group and allergy. There were four significant éastof ever asthma including
urban residence, sex, obese and difficulties ofsgiog health care in adults with
multiple Aboriginal ancestries.

Overall, non-urban residence was protective of agédmma in all
Aboriginals and. Males had odds ratio for ever msttaround 0.6 compared to
females in adults with NAI, Métis, and multiple astries. Obesity and
difficulties of accessing health care had signiiibaincreased risk of asthma in
adults with NAI, Métis, and multiple ancestrieslekyly was significantly
associated with ever asthma in NAI and Inuit but bdds ratio with different
directions; it was a risk factor in NAI but proteet in Inuit. Moreover, no socio-
economic factors were associated with ever asthmaay of the four Aboriginal
groups.

4.3.4. Interactions

The two interactions, including one between restégirban/ non-urban)
and BMI, and the other one between sex and age, significant in the final
multiple logistic regression model for people WNAI ancestry. Among Métis,
interactions between sex and difficulties in acecgsbealth care, age group and
difficulties in accessing health care, and educaiwvel and low income were
statistically significant. In addition, there wasignificant interaction between
urban residence and age group in Inuit, and betwggan residence and sex in

multiple ancestries group, respectively.
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Table 11. Results from multiple logistic regressamalyses of ever asthma in adults for Aborigimaligs

NAI (N=10766) Métis (N=50009) Inuit (N=4634) Multiple (N=4840)

OR 95% C.I. OR 95% C.1. OR 95% C.I. OR 95% C.I.

Urban/non-urban area (ref: urban)

non-urban 0.838 0.70 0.98 0.788 0.63 0.97 0.23f 0.13 0.38 0.68f 0.54 0.85

Sex (ref: female)

male 0.60% 0.50 0.73 0.69f 0.55 0.85 0.68f 0.54 0.86

Age (ref: 15-34 years old)
35-64 years old 0.818 0.68 0.97 0.56% 0.45 0.69 0.578 0.36 0.90

BMI index (ref: normal or under weight)
overweight 1.07 0.86 1.33 0.99 0.761.29 1.11 0.841.48
obese 1.55% 1.24 1.94 1.368 1.04 1.79 1.73t 1.30 2.30

Allergy (ref: no)
yes 4.86% 1.88 12.60 0.108 0.01 0.84

Difficulty to access health care (ref: no)

yes 2.23% 1.73 2.87 1.458 1.06 1.99 183t 1.37 245

1 p<0.01; § p<0.05; Il p<0.10; 7 p<0.20
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4.4. Risk factors for early and late asthma onset iltad

Possible risk factors for early and late asthmabwere examined in
Aboriginal adults using nominal logistic regressinmwhich person with early (14
years or earlier) and late (15 years or later)raatbnset were compared to those
with no self-report of asthma. After univariate e and purposeful selection
procedure, only scientifically important and stiatally significant factors were
kept in the final nominal logistic model, which @isted of nine factors including
urban/non-urban residence, sex, age group, Abaligimcestry, BMI index,
allergy, difficulties in accessing health care, @ation level and low family
income (Table 12). Non-urban residence and male ywegtective factors for both
groups of early and late asthma onset, while diffies in accessing health were a
risk factor for both groups. Male sex was more getive for late onset of asthma,
though; in other words, males were at a higherfoslasthma before 15 years of
age. Being in the age group 35 to 64 years wagrdéfisant factor for early and
late onset asthma but with odds ratios in the dpgpd#ection; it was a protective
factor in early asthma onset group but a risk fafiothe late asthma onset group.
Aboriginal adults with multiple ancestries was gnsficant factor for only for late
onset of asthma Also being obese and low income wassociated only with late
onset of asthma. However, allergy was significaatigociated with early onset of
asthma (OR: 3.72, p<0.01) and borderline signifiemsociation with late onset
of asthma (OR: 1.81, p=0.09). The effect of allengys stronger on early onset of
asthma compared to late onset of asthma. Edudatiehhad a protective effect
for both early and late onset of asthma, but it gigeificant only for the early
asthma onset.
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Table 12. Multinomial Logistic Regression for asthonset in Aboriginal adults (rounded N=23790)

early onset ( < age 15 years)

late onset@e 15 years)

OR 95% C.I. p-value OR 95% C.I. p-value
Urban/non-urban area (ref: urban)
Non-Urban 0.66 0.56 0.79 <0.001 0.83 0.72 0.97 0.02
Sex (ref: female)
male 0.85 0.72 1.00 0.05 0.45 0.37 0.54 <0.001
Age (ref: 15-34 years old)
35-64yearsold 0.28 023 0.34 <0.001 247 206 729 <0.001
Aboriginal ancestries (ref: NAI)
Métis  1.15 0.96 1.39 0.14 0.91 0.74 1.11 0.33
Inuit  0.86 0.50 1.46 0.57 0.99 0.72 1.34 0.93
Multiple ancestries  1.04 0.84 1.29 0.71 1.31 1.07 .601 <0.01
BMI index (ref: normal or under weight)
Overweight  1.05 0.87 1.28 0.59 1.10 0.90 1.35 0.33
Obese 1.18 0.95 1.45 0.13 2.06 168 252 <0.001
Allergy (ref: no)
Yes 3.72 1.72 8.02 <0.01 181 091 358 0.09
Difficulty to access health care (ref: no)
Yes 2.03 1.59 2.58 <0.001 1.88 1.51 2.35 <0.001
Education level (ref: high school or below)
some post-secondary  0.84 0.72 0.99 0.04 0.86 0.7202 1 0.08
Economic family income level (ref: > $30,000)
<$30000 1.13 0.93 1.38 0.21 1.33 1.11 1.59 <0.01
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Chapter 5 Discussion
5.1. Prevalence of current and ever asthma in Aborigingdren and adults

Using a large population database, this study egglthe epidemiology of
asthma in off-reserve Canadian Aboriginals. Thergence of current and ever
asthma in Aboriginal children, aged 6 to 14 yedds was found to be 5.7% and
14.3% respectively, slightly lower than the prewake of asthma in the general
Canadian population. The prevalence of ever asthr@anadian children was
15.7% for the age group of 6 to 9 years and wa% 7or the age group of 10 to
11 years old, according to the National Longitutdiarvey of Children and
Youth 2000/2001 (12). Additionally, asthma prevakemas previously reported
as lower in Aboriginal children, aged 0 to 11 yeammpared to non-Aboriginals
in a study in the Northern Territories of Canada)(The prevalence of asthma
seemed to be increasing in Aboriginal children wbemparing the results from
the current study to those from the Aboriginal Resfsurvey conducted in 2001.
The prevalence of ever asthma increased from 1201P4.3% in Aboriginal
children (age 6 to 14 years) over the 5-years deiid.

In contrast to the results observed for childresthima prevalence was
14% in Aboriginal adults (aged 15 to 65 years)hbigthan that reported in the
Canadian general population, where asthma prevaleas 8.5% (at the ages of
12 and over) (113). Similar to the results obseilwnefiboriginal children, asthma
prevalence in Aboriginal adults increased from %.i6 2001 to 14.0% in 2006
(7). An increase of asthma morbidity was also reggbin studies based in the
provinces of Alberta and Saskatchewan (5, 6, 16gres Aboriginals were more
likely to be hospitalized and to have emergencyrr@md physician office visits
than non-Aboriginals (6).

In the current study, asthma prevalence varied &stwAboriginal groups;
Inuit had the lowest asthma prevalence among Almaigdults, with North
American Indian and Métis adults being about Intes more likely to report

physician-diagnosed asthma than Inuit adults.
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5.2. Factors associated with the prevalence of asthmdoriginal children

In the current study, significant factors associatgth ever asthma in
children included residing in urban areas, male Adoriginal ancestry, low birth
weight, allergy, obesity, and poor dwelling conalis. Daycare attendance,
psychological or nervous difficulties, and low eoaric family income were of
borderline significance. The significant factors@sated with current asthma in
Aboriginal children were similar to those for easthma, except for
psychological or nervous difficulties which wasign#ficant factor for current
asthma.

Male sex was be significantly associated with eref current asthma in
Aboriginal children in the current study, with tbdds ratio of around 1.5 for the
association. The pattern that childhood asthmamae often found in males
compared to females has been consistently fountaimy other studies (22).
Males were reported as 1.5 times more likely tcettgy asthma in comparison to
females among children aged 0 to 16 years in asBratudy (24). A potential
explanation for the different asthma prevalenceays is the hormone change in
puberty which might have an influence on airwagslang function parameters,
and inflammatory conditions (25).

Aboriginal ancestry was associated with ever astimehildren, and Inuit
children had a significantly lower risk for evettawa after adjusting for other
factors. The prevalence of ever asthma in North #gaa Indian, Métis, and the
multiple Aboriginal ancestries group varied betwédfo and 16%, which were
about 2.5 fold that in Inuit children. The majoraf/Inuit children still lived in
Inuit regions and might have experienced more ticathl lifestyles, which might
contribute to the lower prevalence of asthma. Alsn-urban environments and
genetic factors might be related to the lower astpnevalence in Inuit.
Aboriginal ancestry was not significantly assoailateth current asthma,
nevertheless the odds ratio for current asthmauit tompared to NAI still

showed a protective effect.
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Urban residence was consistently identified askafector for asthma in
the current study and other studies. Canadianremi¢hged O to 17 years) living
in urban areas were found to be at an increaskdotisasthma in a study using
the 1998 National Health Interview Survey (114)eHnevalence of physician-
diagnosed asthma from 1990 to 1998 was higherdmthan population of
Saskatchewan in comparison to the rural populdBdnThe hygiene hypothesis
might partially explain the difference in asthmayalence between urban and
rural areas, as children living in rural area migave higher endotoxin exposure
due to animal contacts, so making their immuneesgstmore prone to a Th2
response. As a result, children living in ruraidesce were less likely to develop
atopic diseases. The exposure effect of endotasruually been described in
children exposed at a younger age that was includéds study.

Low birth weight, either considered as a categbxiaaable of under
2,500 grams or a continuous variable, has beemntezhto be associated with
childhood asthma (79, 115); among Aboriginal cldfdaged 6 to 14 years, low
birth weight also showed a statistically signifitassociation. Low birth weight
is an indicator of pre-mature birth and may aldteot socio-economic status.
Children with pre-mature birth or low birth weighight have underdeveloped
lung capacity, which leads them to be prone toraattlevelopment. The
significant association between low birth weightl asthma suggested prenatal
maturation may have a long term effect on asthrvaldpment in children’s later
life.

The current study found that daycare attendanceaviasderline-
significant risk factor for ever and current asthanaong Aboriginal children.
Some previous studies have reported that daycenedaince increased the risk for
asthma (50), yet others showed a protective ef8t Daycare attendance
increases the chances of experiencing infectioesuty childhood; respiratory
infections may put children at a greater risk dha®, yet other types of
infections may reduce children’s allergy respon3ée. role of daycare

attendance on the development of asthma remairearnand characteristics of
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daycare centers and length of daycare attendandeé lsave resulted in
differences in findings between studies.

Allergy was a significant risk factor of ever angrient asthma among
Aboriginal children, with the odds ratios beingand 6 and 7.5, respectively,
indicating a large effect of allergy. Previous stschave consistently showed that
allergies including chronic atopy and allergy tekimach were associated with
asthma development, increased hospitalization asdheduled medical visits for
asthma, and school absenteeism due to asthmagB3;t& data from the APS
2006 did not distinguish between different typesltdrgies, and the odds ratio
reported in the current study indicates the efééetll allergies taken together,
including food allergy. The parental history ofeafly has been reported as a risk
factor for childhood asthma in other studies (39, iowever, information about
the parental history of allergy was not collectedhe APS 2006.

Psychological or nervous difficulties were foundbsignificantly
associated with asthma in the current study. Psggiual factors have drawn
researchers’ attention as potential factor assetaith asthma over last two
decades. Asthmatic children (aged 4 to 9 yearsg ¥eemd to have more behavior
problems, reported by an inner city study (102s0lan association between
asthma and anxiety and depression in adolesceditgoamg adults was reported
in a 21-year follow-up birth cohort study in theitéa States (104). Asthmatic
children may perceive themselves with poorer hestltus because of frequent
episodes of asthma. The higher anxiety level agatinee perception of their
health might induce psychological disorders; howgthee temporal sequence
could not be determined in this study, and consetiyug is not possible to
identify a possible causative direction. Additidpaa study suggested the
association between psychological difficulties asthma may reflect effects of
common factors associated with both disorderseratian a direct causal
relationship (104).

The current study used Cole’s method to defineweight and obesity in

children, and found a positive association betwassity and asthma. As there is
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no specific method to define overweight and obasit@anadian Aboriginal
children, Cole’s method might have better validityhe Aboriginal population
compared to other methods, because Cole’s methsastablished on 6 different
populations. The odds ratios for ever asthma shamadcreasing trend from
under or normal weight, overweight, to obesityhaltgh only obesity was
statistically significant. Previous studies havearted a positive association
between obesity and asthma (90, 100), and thisae&hip might be modified by
gender (100); however, no gender effect was foartde current study. The
association between obesity and asthma may be @ayoavediated. Obese
children might have narrower airway and more sewrdl@mmatory response, so
the risk of developing asthma would increase. @natthher hand, asthmatic
children, especially those with greater severitighhhave difficulties doing
exercises, so they gain weight easily due to ldghgsical activities. Studies
have tried to clarify the temporal sequence bygisiprospective study design,
and higher BMI index was reported as a risk fatoasthma in an Australian
birth cohort study following children up to age &ays (44). The relationship
between obesity and asthma is complex, and evideneecausal effect could not
be determined in the current study.

Epidemiology studies have shown an increase ofresfirevalence across
the world in the past few decades, and the incridesdg could not be caused by
genetic factors, as they would be unlikely to helwanged quickly over this
period. Studies have suggested an increasing ¢éwposure to common
allergens might have contributed to the recentease in asthma prevalence (83,
84). In studies conducted in the United Statespsues to dust mites,
cockroaches, and pets were positively associatddtie incidence and
prevalence of asthma in children (36, 86). Howethax status of IgE sensitization
to indoor allergens or dust samples from home,iiafodmation about pet
ownership were not collected in the current stilyelling in need of repairs
could be considered as a surrogate for older h@meésower socio-economic

status. Older homes might be in need of repairsnaore likely to be suffering
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from dampness and/or moulds. In the current stlif¥% of the participants lived
in dwellings in need of major repairs, where dwglconditions were a
significant risk factor for asthma. The odds rabésiwelling conditions revealed
a trend with worse housing being associated whigher risk for asthma.

Many studies have investigated the associationdmtvgocio-economic
status and asthma, and the results are contragi@ome reported that low socio-
economic status was a significant risk factor &thena, while others reported that
asthma was more prevalent in high socio-econonuapg; there were also
studies reporting no association between socioauanstatus and asthma
prevalence (105-109). In the current study, lovome family was borderline-
significantly associated with ever asthma in clatdbut not significantly
associated with current asthma. Parental educksi@hwas not associated with
ever and current asthma. Similar results were tegan a study in New Zealand,
which suggested no association between socio-edorstatus and ever asthma
(106). Also, one Australian prospective study régathat no statistically
significant differences were found in asthma premeé between children with
and without social disadvantage mothers (109).i@rother hand, a study in the
United States reported a dose-response relatiobsitngeen low socio-economic
status and prevalence and mortality rate of ast{i®®). The difference in the
results between the US study and the current studlgt be related to the
differences in healthcare between the two countfiee Canadian health care
system should ensure healthcare access to evelipdeeendent of the socio-
economic status; hence, asthmatic children fromifmeme families in Canada
could still receive proper treatment, without undoacern about unaffordable
cost. In the USA, persons with low socio-econontétus likely have limited
access to health care and might not be able toveepeoper care for asthma.

A larger family size and a larger number of sibéiriave been reported to
be inversely associated with the development ¢faat(32, 52); however,
number of persons in the household and numbebbihgs were not associated

with ever asthma in Aboriginal children in the @ant study. Some studies
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suggested older siblings, not younger siblings, dadotective effect against the
development of asthma, but the information of tiaeeoof siblings could not be
obtained from the original questionnaires of theSAF06.

Parental smoking and active smoking have been tegph&w be a risk factor
for asthma. Maternal smoking during pregnancy iaseel the risk for wheezing
and asthma for children, and the effect seemee &idnificant in early childhood
(74, 76). Daily smoking was found to be more premain asthmatic adolescents
aged 15 years in six countries (Belgium, Canadaniek, Finland, France, and
Netherlands) compared to non-asthmatic subjecds ({@drmation on smoking
habit or parental smoking was not obtained in tRSAjuestionnaires, and the
associations between asthma and these factorswenavestigated in the current
study.

5.3. Factors associated with ever asthma, and earlyadmonset of asthma in
Aboriginal adults

The risk factors for asthma varied between Aboabgroups except for
some common risk factors, such as urban residemtelzesity. Urban residence
was a significant risk factor for all four Aborigihgroups, and being in the age
group of 15 and 34 years was significant in peapth North American Indian,
Métis, and Inuit ancestry. Obesity, female sex difftctulties in accessing health
care were associated with ever asthma in all Abmigroups except the Inuit
group. Socio-economic status was not a signifitaetor for ever asthma in any
of the Aboriginal groups.

Female sex was significantly associated with estrmaa in adults in all
Aboriginal groups, except for people with Inuit astry. Female sex was
significantly associated, in the opposite (protextidirection, with ever asthma in
Aboriginal children. Many studies have consistendlgorted the patterns that
males had a higher prevalence of childhood astiwhare females had greater
asthma prevalence in adolescents and adulthoodTB@&)incidence of asthma for

males was reported as 1.5 times greater comparfediales at age between 0 and
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16 years in a study from the UK, and the patteangled after the age of 17 years
with asthma incidence in males being about a Halat in females (24).
Additionally, a New Zealand birth cohort study rejed no difference in the
incidence of wheezing between sexes at the enttedt@-year follow-up, but
males tended to develop childhood wheeze, whilafeswere more likely to
develop wheeze after age 10 (23). The differentwdsn sexes in asthma might
be due to the different airway size, lung functi@mameters, and inflammatory
conditions which were influenced by hormone changauberty (25). The odds
ratios for the relationship between sex and astinntize current study were
significant and similar to the results in previatsdies in all Aboriginal groups,
except for those with Inuit ancestry. In Inuit aduthere was not only a non-
significant relationship between sex and ever aathuot the odds ratio for female
sex also showed a protective effect. This unusndirfg might be related to the
diagnosis of asthma in this heavy-smoking poputatithich is prone to other
respiratory conditions including bronchitis andaic obstructive pulmonary
disease (COPD).

Age was associated with ever asthma in Aborigidalta. Many studies
have found the prevalence and incidence of asthasahwgher among children
and adolescents compared to adults (20, 21). lnuhrent study, people at the
ages between 15 to 34 years had a significantlyenigsthma prevalence
compared to those at the ages between 35 to 64, enwing that younger
adults were at a greater risk for asthma than @dalts. Changes in lung capacity
and the immune system as people age might influgrecdevelopment of asthma,;
however, diagnostic errors may be a reason as(ts). The symptoms of
asthma are similar to those of the chronic obstreqiuimonary disorders
(COPD); because COPD were more common in oldetgdiysicians may be
more likely to diagnose older adults as having C@IRBD while young adults as
having asthma., Aboriginal adults aged 65 yearsodahel were excluded from
this study to avoid the differential diagnosis bigst some amount of mislabeling

appeared to still exist in the current study.
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Similar to the results for children, the currentdst found that urban
residence was a significant risk factor for all Algmal adult groups. Many
studies have reported that urban/rural residenseassociated with asthma, and
rural residence was commonly tied to farming octiopa or exposure to farming
environments in previous studies (5, 114). As Adpoal adults are not usually
engaged in farming, it might not be the case. Thaght be other factors related
to the differences between urban and rural settsigsh as health care access and
socio-economic status. For example, higher expansaban areas may prevent
the residents with low socio-economic status fréfording good-condition
dwellings, and those people tend to suffer from lti®or other indoor allergens
which are associated with asthma. The disparityeadth care access and health
education between rural and urban areas may disct geople’s awareness of
asthma and health care utilization for asthma. #alaklly, heavier air pollution
in urban areas may influence people’s lung funcéind make people more prone
to develop asthma.

Many studies have indicated a positive associdigimeen obesity and
asthma with BMI being used to define overweight ahdsity. The BMI at age 28
and weight gained after 18 years of age was reppatencreasing the risk for
asthma in a prospective study in the USA (95)hindurrent study, obesity was
significantly associated with asthma in all Abonigli groups except Inuit adults,
and the odds ratios showed an increasing trend @mosher or normal weight,
overweight, to obesity with only the odds ratio @dresity being statistically
significant. Although some studies suggested theght be a gender effect on the
association between obesity and asthma, there avgenmder effect in the current
study (97, 99).

Asthma is routinely described as an allergic disgamsplying a strong
relationship with allergy. Having allergic rhinitts sensitization to common
allergens was reported to be associated with &twdoncrease in the risk of
developing asthma among adults aged 18 to 40 years|talian study (37). On

the other hand, studies have indicated that atopyore common seen in
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childhood asthma compared to adult-onset asthnral Mspiratory tract
infections and occupations related to repeatedsxes to cold air, cigarette, and
chemicals were often found to be associated witht-awhset asthma (112). In the
current study, allergy was significant in North Amean Indians and Inuit adults,
but not in Métis and the multiple Aboriginal ancest group. The directions of
odds ratios were opposite between North Americdrairs and Inuit, with

Allergy being a risk factor in North American Indidut a protective factor in
Inuit. The 95% confidence intervals of the oddgosatvere very wide, indicating
the variance/sampling error was large. The estisnaitéhe effect of allergy were
unstable and depending on selected samples, saonilgéy not be reliable. Other
potential reasons include genetic and lifestylédias; for instance, the protective
effect in Inuit may result from allergen avoidamcesome way. Also the type of
allergy may be different in Inuit, since the queston allergy was not specific to
allergens and the type of allergy could not be aireed in this study. Further
studies are required to elucidate the associatidnuit.

Difficulties in accessing heath care were posithassociated with asthma
in Aboriginal adults, except for those with Inurtcestry. A study found that
children who had more asthma-related primary caiés\vn the preceding year
would have fewer emergency department visits ftraa in the following year,
by reviewing claims in urban children with Medicam$urance (117). The
importance of primary care access for reducingée of emergency care for
asthma control was implied by the retrospectivesttfhe Aboriginal population
tended to have lower family income and lower edoadevels which might
prevent them from accessing proper health caréoftih Canada offers universal
health care to ensure an equal right to accesthhetke, such disparities may still
exist. Difficulties in accessing to healthcarehe turrent study included the
following reasons: no time to see a physician, fomdéable transportation to
access health care, no health service providdreineighborhood, and a lack of

knowledge about how and where to seek medical care.
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Although the smoking rate in Aboriginals was ove## about twice that
in the general Canadian population, smoking hatgie not significantly
associated with ever asthma in Aboriginal adulthecurrent study.
Contradictory results have been reported for tse@ation between smoking and
asthma for adults. Female smokers (aged 12 yedrs\aer) were found to have
1.7 times higher prevalence of asthma compareenalie non-smokers in a
Canadian study used the data from the National IBbpn Health Survey
1994/1995 (65). On the other hand, no associattnden smoking and asthma
was found in the residents of Saskatchewan (aged @B years), although the
association between wheezing and smoking waststatig significant (11). A
study in the US also reported no differences inlgngprates between adults with
and without asthma (68).

There was a difference between factors associaidyland late onset of
asthma in Aboriginal adults. In the current stualiergy was found to be
significantly associated with early onset of asthing not with late onset of
asthma. Previous studies have indicated atopy veas commonly seen in
childhood asthma in comparison to adult-onset aattirti2). Intrinsic factors may
be more likely to trigger the development of astimearly ages so that early
onset of asthma was more often seen in peopleaNétgy. The relationships of
obesity and early and late onset of asthma weresig) where the association
with obesity was significant only with late onsétasthma. BMI at age 28 years
and weight gained after age 18 years were reptotbd associated with asthma
incidence in a 4-year follow-up study of femaleis¢égred nurses in the United
States (95), indicating the effect of obesity othas development in adulthood.

5.4. Strengths and Limitations

The sample of the 2006 Aboriginal Peoples Survey sedected across
Canada and should be representative of the offwesganadian Aboriginal
population, providing researchers an excellent dppdy to investigate asthma

epidemiology in off-reserve Canadian AboriginalbeToverall response rate was
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80.1%, allowing the results to be generalized &opbpulation at large.
Additionally, the sample size of the APS 2006 wascuate to compare the
prevalence and risk factors for asthma between igioal groups. The current
study also explored the risk factors for early ktd onset of asthma in
Aboriginal adults and suggested that the developmieasthma might have
different mechanisms between early and late onset.

Not surprisingly this study had limitations. Thengoral sequence of
exposures and outcomes were unclear due to the-seasional design of the
2006 APS, and causal relationships could not beraéted. Besides that, the
data were collected based on self-reports or preggrts, less precise than
objective measurements. For instance, using hopigats or bronchial hyper-
responsiveness tests to define asthma might be acorgate because people
might not understand the definition of asthma aad dver- or under-reported as
having asthma. Although the questionnaires askedtgihysician-diagnosed
asthma to minimize bias, there might still be rebals when respondents
answered the questionnaires about their medictdriisAnother example was the
body mass index (BMI) derived from self-reportedgheéand weight, which
might be subject to recall and other bias. In aoldjtthere were two
administrative modes of data collection, persondl &lephone interviews, in the
2006 APS. The two methods increased the respoteseutthe data collected by
different administrative modes might be differamterms of quality and the

validity.
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Chapter 6 Conclusions

This study used the 2006 Aboriginal Peoples Suteegvestigate the
prevalence and risk factors of asthma in Canadiaoriginals. The prevalence of
ever asthma was 14.3% in children and 14.0% intsdaihd the prevalence of
current asthma was 5.7% in children. A rise of mstiprevalence in Canadian
Aboriginals was seen when comparing to the reéwdta the 2001 Aboriginal
Peoples Survey. The risk factors for ever asthmfsbioriginal children included
male sex, allergy, low birth weight, obesity, dwadl needing repairs and urban
residence, and the factors of low income familyodae attendance, and
psychological/nervous difficulties were of bordedisignificance. Interactions
were found between Aboriginal ancestry and sexelsas Aboriginal ancestry
and allergy, respectively. The risk factors forreat asthma in Aboriginal
children were similar to those for ever asthmaadalts the risk factors for ever
asthma were different between Aboriginal groupsihie exception of urban
residence which was common to all groups. Signitiessociations between ever
asthma and obesity, female sex, and difficultiesacessing health care were
found in adults of North American Indian, Métisdamultiple ancestries, but not
of Inuit ancestry. Among all Aboriginal adult graipombines, allergy was
associated with early onset of asthma, whereastglzesl low income were

associated with late onset of asthma.

This study provided information about the epidegyl of asthma in the
Canadian Aboriginal population at present and ihgated the difference
between Aboriginal groups. Both children and adwith Inuit ancestry were
found to have a lower prevalence of asthma thaer@tboriginal groups, which
may be contributed to the different lifestyles &imohg environments of Inuit

people, and further investigation is needed.
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