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Abstract

Introduction: Knowledge about chronic bronchitis (CB) among Aboriginal people in

Canada is limited. The aim of this study was to determine the prevalence of CB and its

associated factors among Aboriginal people aged 15 years plus.

Methods: Logistic regression analysis was used on data from the cross-sectional 2006

Aboriginal Peoples Survey to determine risk factors associated with CB.

Results: CB prevalence was 6.6% among First Nations, 6.2% among Métis and 2.4%

among Inuit. Prevalence was higher among females than males (7.2% versus 5.0%).

Individuals with CB were more likely to be older, living at a lower income, with a lower

educational attainment and residing in rural areas. Smoking status and body mass index

were also significantly associated with CB, but their effect differed by sex. Obesity was

particularly significantly associated with CB among females compared with males, and

current smoking and non-smoking status was significantly associated with CB among

females but not males.

Conclusion: These findings identify factors associated with CB among Aboriginal

people. As such, they may represent potentially preventable risk factors that can inform

health promotion and disease prevention practices.
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Introduction

The health of Aboriginal people—First

Nations, Metis and Inuit—is notably

poorer than that of the general Canadian

population,1 a trend also observed in their

respiratory health.2 Approximately 15% of

Aboriginal people have been diagnosed

with at least one of four respiratory

diseases (asthma, chronic bronchitis

[CB], emphysema and chronic obstructive

pulmonary disorder [COPD]) compared to

10% for non-Aboriginal people in Canada,

according to the 2005 Canadian

Community Health Survey (CCHS).3 Age-

standardized hospital separation rates in

western Canada for Aboriginal people for

all respiratory diseases in 2000 were 3040

per 100 000 population compared with

920 per 100 000 population in their non-

Aboriginal counterparts.4

CB is one such respiratory disease defined

as ‘‘cough productive of sputum for at

least three months of the year for at least

two years.’’5 CB is a significant cause of

morbidity and an underlying condition for

the development of COPD.6

Our knowledge of CB and its associated

factors in Canadian Aboriginal people is

limited. The 2002/03 First Nations

Regional Longitudinal Health Survey

found age-standardized prevalence of

self-reported physician-diagnosed CB to

be 3.7% in First Nations living on-

reserve;7 the prevalence in Aboriginal

people living off-reserve is 4.9%, accord-

ing to the 2005 CCHS.3 Both of these rates

are higher than the prevalence of 2.4%

found in the non-Aboriginal Canadian

population, according to the 2005 CCHS.3

The prevalence of CB in Aboriginal people

may be high due to the high prevalence of

various risk factors. Smoking, low family

income, poor schooling and inadequate

housing, which have been significantly

associated with the prevalence and inci-

dence of CB,8-10 are more prevalent

among Aboriginal people. According to

the 2002/03 First Nations Regional

Longitudinal Health Survey, roughly 59%

of First Nations self-reported currently

smoking, with smoking rates for on-

reserve First Nations slightly higher than

for those living off-reserve.7 Smoking rates

among Inuit have been reported to be as

high as 70%.11

In 2005, Aboriginal people aged 25 to

54 years had a much lower median total

individual income ($22 000) compared

with their non-Aboriginal counterparts

($33 000).12 Of those aged 25 to 64 years,

44% of Aboriginal people compared with

60% of the general population had com-

pleted some post-secondary schooling.13

Lower education is often associated with

lower socio-economic status, which may

correlate with lower income and worse

housing conditions. In 2006, Aboriginal

people were almost four times as likely to

live in crowded homes, and three times as

likely to live in a dwelling in need of major

repairs than non-Aboriginal people.14 Poor
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housing conditions are often associated

with damp and mould, which may lead to

adverse respiratory outcomes.2

We carried out a descriptive study to

assess the relationship between demo-

graphic, environmental and population

characteristics and CB. To date, the

determinants of CB among Aboriginal

people in Canada have not been well

established. Thus, the objective of this

study was to confirm the prevalence

(crude and adjusted) of CB and determine

its associated factors in off-reserve

Canadian Aboriginal people aged 15 years

and older.

Methods

Study population and data source

The Aboriginal Peoples Survey (APS) 2006

is a national cross-sectional survey con-

ducted from October 2006 through March

2007 by Statistics Canada in partnership

with Aboriginal organizations.15 This is

the third time that Statistics Canada has

administered the APS, the first being in

1991 and the second in 2001. The target

population of this survey was off-reserve

First Nations, Métis and Inuit people living

in urban, rural and northern locations

throughout Canada. A multi-stage sam-

pling design was used to select and collect

data from all the provinces. Details of this

sampling design can be found else-

where.15 Briefly, a target sample was

created based on responses to four screen-

ing questions in the 2006 Census long

form that indicated that the respondents

had Aboriginal ancestors and/or identified

as North American Indian and/or Métis

and/or Inuit and/or had treaty or regis-

tered Indian status and/or had Indian

Band membership. The sample was then

divided according to domains of estima-

tion, based on Aboriginal identity, age

groups and geographical regions. A ran-

dom sample was then selected within each

domain of estimation. The APS included

information on Aboriginal identity and

ancestry, education, language, labour

activity, income, health, communication

technology, mobility, housing and family

background. There were a total of 48 921

participants, with a response rate of

80.1%. Data were collected via self-

TABLE 1
Characteristics of Aboriginal peoplea (§ 15 years) stratified by self-reported chronic

bronchitis, 2006, Canada (N = 48 921)

Chronic Bronchitis, % OR (95% CI)

Yes No

Demographic characteristics

Ethnicity

North American Indian 6.57 93.43 1.00

Métis 6.19 93.81 0.93 (0.79–1.11)

Inuit 2.38 97.62 0.35 (0.25–0.47)

Sex

Male 5.00 95.00 1.00

Female 7.20 92.80 1.47 (1.23–1.76)

Age, years

15–19 2.67 97.33 1.00

20–24 3.12 96.88 1.17 (0.73–1.86)

25–34 3.70 96.30 1.40 (0.95–2.06)

35–44 6.12 93.88 2.38 (1.67–3.38)

45–54 9.09 90.91 3.64 (2.57–5.17)

§ 55 10.06 89.94 4.07 (2.83–5.86)

Marital status

Legally married 6.85 93.15 1.00

Never married 4.28 95.72 0.61 (0.50–0.74)

Divorced or widowed 10.59 89.41 1.61 (1.30–2.00)

Environmental characteristics

Number of persons per household

§ 5 4.08 95.92 1.00

3–4 5.32 94.68 1.34 (1.01–1.71)

ƒ 2 8.22 91.78 2.11 (1.63– 2.72)

Location of residenceb

Urban 6.61 93.39 1.00

Rural 5.19 94.81 0.77 (0.66–0.91)

Geographical area

Territoriesc 1.85 98.15 1.00

British Columbia 4.95 95.05 2.78 (1.94–3.98)

Prairiesd 4.96 95.04 2.78 (2.05–3.78)

Ontario 9.05 90.95 5.31 (3.82–7.37)

Quebec 6.89 93.11 3.95 (2.75–5.66)

Atlantice 7.44 92.56 4.29 (3.08–5.97)

Socio-economic status

Educational attainment

University completed 3.93 96.07 1.00

Some university 6.82 93.18 1.78 (1.31–2.43)

High school completed 5.29 94.71 1.36 (0.94–1.98)

Less than high school 6.95 93.05 1.82 (1.33–2.49)

Yearly income, $

§ 100 000 2.69 97.31 1.00

80 000–99 999 3.88 96.12 1.46 (1.01–2.09)

60 000–79 999 5.71 94.29 2.19 (1.58–3.02)
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administered questionnaires or personal

interviews over the phone or in person.

The target populations of this survey were

Aboriginal children and youth (6–14

years) and Aboriginal adults (§ 15 years).

Since our study focused on the adult

population, we excluded APS participants

aged less than 15 years.

The University of Saskatchewan Research

Ethics Board approved this research. We

obtained permission to access the data

from Statistics Canada and conducted all

analyses within the Statistics Canada

Research Data Centre at the University of

Saskatchewan.

Measures

The APS included a set of questions

designed to investigate survey partici-

pants’ chronic conditions. The variables

used for the analysis are defined below.

Outcome

In this report, the outcome variable of

interest for adults was based on the follow-

ing question: ‘‘Have you been told by a

doctor, nurse or other health professional

that you have: chronic bronchitis?’’15

Factors

Of interest were demographic, environmen-

tal, and health and lifestyle variables (see

Table 1). Demographic variables consisted

of age, sex, ethnicity and marital status;

environmental variables consisted of loca-

tion of residence, number of persons per

household and geographical area. Location

of residence, rural or urban, was based on

Statistics Canada determinations (minimum

population concentrations and population

density per square kilometer). Geographical

areas were broken down into Territories

(Yukon, Northwest Territories, Nunavut),

British Columbia, Prairies (Alberta,

Saskatchewan, Manitoba), Ontario,

Quebec, and Atlantic (New Brunswick,

Prince Edward Island, Nova Scotia,

Newfoundland and Labrador). Health-

related variables consisted of self-perceived

general health status, smoking status and

body mass index (BMI). BMI was intro-

duced as a continuous variable in the

multivariate model, and was afterwards

categorized for a schematic depiction

(Figure 2). Socio-economic status variables

consisted of education and income.

Statistical analysis

We calculated the percentage of participants

reporting CB and associated factors. Weight

variables computed by Statistics Canada

methodologists used in all analyses ensured

that the final estimates were representative

of the surveyed population. We used

weighted multiple logistic regression mod-

elling based on a maximum likelihood to

test the association of CB risk factors.

Balanced repeated replication resampling

technique was used to estimate the standard

errors of regression coefficients in order to

account for clustering inherited in the study

design of the cross-sectional complex sur-

vey. Statistically significant two-way inter-

actions were examined. The results of the

models are presented as odds ratios (OR)

along with the 95% confidence intervals

(CIs). Statistical packages SAS version 9.2

(SAS Institute Inc., Cary, NC, US) and

TABLE 1 (continued)
Characteristics of Aboriginal peoplea (§ 15 years) stratified by self-reported chronic

bronchitis, 2006, Canada (N = 48 921)

Chronic Bronchitis, % OR (95% CI)

Yes No

40 000–59 999 6.46 93.54 2.49 (1.83–3.40)

20 000–39 999 7.08 92.92 2.75 (2.05–3.69)

< 20 000 11.45 88.55 4.66 (3.44–6.33)

Lifestyle characteristics

Smoking status

Never smoked 3.25 96.75 1.00

Ex-smoker 6.27 93.73 1.99 (1.54–2.56)

Current smoker 8.32 91.68 2.70 (2.14–3.40)

Health-related characteristics

General health status

Excellent 2.21 97.79 1.00

Very good 3.43 96.57 1.57 (1.13–2.16)

Good 6.20 93.80 2.92 (2.16–3.94)

Fair 14.36 85.64 7.41 (5.39–10.17)

Poor 21.94 78.06 12.41 (8.88–17.35)

Diabetes

No 8.10 91.90 1.00

Yes 13.16 86.84 1.72 (1.01–2.96)

BMI (kg/m2)

< 24.9 6.00 94.00 1.00

25.0–29.9 5.51 94.49 0.91 (0.73–1.13)

> 29.9 7.34 92.66 1.26 (1.02–1.55)

Abbreviations: BMI, body mass index; CI, confidence interval; OR, odds ratio.
a Based on participants in the APS self-identifying as North American Indian and/or Métis and/or Inuit and/or having treaty or

registered Indian status and/or Indian Band membership and/or Aboriginal ancestors.
b Based on Statistics Canada determinations.15

c Yukon, Northwest Territories, Nunavut.
d Alberta, Saskatchewan, Manitoba.
e New Brunswick, Prince Edward Island, Nova Scotia, Newfoundland.
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STATA version 11.0 were used to conduct

all analyses.

Results

Of the adult APS respondents, 50.0% were

First Nations, 45.2% were Metis and the

remaining 4.8% were Inuit. Due to the small

number of Inuit in the dataset, they were

excluded from all multivariate analyses.

Crude prevalence of chronic bronchitis

Table 1 summarizes both the prevalence

and odds ratio for CB. The crude prevalence

of CB was 6.6%, 6.2% and 2.4% among

First Nations, Metis and Inuit, respectively

(Table 1). Overall prevalence was 6.0% for

off-reserve Aboriginal people. Prevalence

was 8.3% among smokers and 3.3% among

non-smokers. CB was more prevalent

among females than males (5.0% vs.

7.2%) and increased with age, from 2.7%

for those aged 15 to 19 years to 10.1% for

those aged 55 years and older. The pre-

valence was highest in Ontario, at 9.1%, and

the Atlantic region, at 7.4%. Prevalence was

also higher in those living at a lower income

and with a lower educational attainment.

Those with diabetes had a prevalence of

13.2%, while those without had a prev-

alence of 8.1%.

Adjusted prevalence of chronic bronchitis

Table 2 summarizes all the variables that

were found to be significant predictors of

CB in the multivariate model.

In the multivariate model, the prevalence

of CB among Métis did not significantly

differ from that among First Nations

(OR = 1.05; 95% CI = 1.00–1.10). As

expected, older respondents were more

likely to report CB compared to those in

the youngest age group (§ 55 years:

OR = 3.06; 95% CI = 2.73–3.43). Those

who had never married or else were

divorced or widowed were less likely to

report CB (never married: OR = 0.72; 95%

CI = 0.68–0.78; divorced/widowed:

OR = 0.90; 95% CI = 0.84–0.96). Income

and educational attainment were inversely

associated with CB; participants who had

not completed high school had 1.4 (95%

CI = 1.30–1.57) times greater odds of

having CB than those with a university

degree, and those with an income of less

$20 000 had 3.4 (95% CI = 3.1–3.6) times

greater odds of having CB than those with

an income of $80 000 or more. Urban

residence was also positively associated

with CB (OR = 1.31; 95% CI = 1.25–1.38).

BMI was found to be a significant predictor

as a quadratic term, representing a U-shaped

relationship (BMI = 25.0–29.9 kg/m2:

OR = 0.91, CI = 0.73–1.13; BMI >

29.9 kg/m2: OR = 1.26, CI = 1.02–1.55).

TABLE 2
Results of logistic regression of the prevalence of chronic bronchitis in Aboriginal peoplesa

(§ 15 years), 2006, Canada (N = 48 921)

Regression estimates (b̂)

b̂ (s.e.(b̂))

ORadj (95% CI)

Demographic characteristics

Ethnicity

First Nation (ref) — 1.00

Métis 0.05 (0.02) 1.05 (1.00–1.10)

Sex

Male (ref) — 1.00

Female 0.53 (0.13) 1.71 (1.32–2.21)

Age, years

15–19 (ref) — 1.00

20–24 0.08 (0.06) 1.08 (0.95–1.23)

25–34 0.08 (0.06) 1.08 (0.96–1.21)

35–44 0.65 (0.06) 1.92 (1.72–2.14)

45–54 1.08 (0.06) 2.94 (2.63–3.29)

§ 55 1.12 (0.06) 3.06 (2.73–3.43)

Marital Status

Legally married (ref) — 1.00

Never married 20.32 (0.03) 0.72 (0.68–0.78)

Divorced/widowed 20.11 (0.04) 0.90 (0.84–0.96)

Location of residenceb

Rural (ref) — 1.00

Urban 0.25 (0.02) 1.31 (1.25–1.38)

Educational attainment

University — 1.00

Some university 0.29 (0.04) 1.33 (1.22–1.45)

High school completed 0.09 (0.05) 1.09 (0.99–1.21)

Less than high school 0.36 (0.05) 1.43 (1.30–1.57)

Income, $

§ 80 000 (ref) — 1.00

60 000–79 999 0.66 (0.04) 1.94 (1.79–2.10)

40 000–59 999 0.66 (0.04) 1.93 (1.78–2.08)

20 000–39 999 0.76 (0.04) 2.14 (1.98–2.31)

< 20 000 1.21 (0.04) 3.36 (3.11–3.63)

BMI (kg/m2) 20.07 (0.01) 0.93 (0.91–0.95)

BMI2 0.00 (0.00) 1.00 (1.00–1.00)

Smoking status

Never smoked (ref) — 1.00

Ex-smoker 0.78 (0.07) 2.19 (1.91–2.50)

Current smoker 1.18 (0.06) 3.24 (2.86–3.67)

Continued on the following page
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There were also two significant interac-

tions between sex and smoking status

and sex and BMI. Among non-smokers

and current smokers, females have a

higher probability of CB than do men,

whereas among ex-smokers, the prob-

ability of CB was slightly lower for

females than males (Figure 1). In all the

three categories of BMI (healthy and

underweight, overweight, and obese),

the probability of CB was significantly

higher in females than males. However,

this difference was notably greater in

obese people.

Discussion

By using a cross-sectional cohort, this

study determined the prevalence of CB

and examined the associated factors in

Aboriginal adults. We found the preva-

lence of CB to be 6.0% overall, 6.6% for

First Nations, 6.2% for Metis, and 2.4%

for Inuit. The multivariate analysis

showed older age, smoking, obesity, lower

educational attainment, lower income,

and urban residence to be significantly

associated with self-reported physician-

diagnosed CB. Two-way interactions

between sex and smoking and between

sex and BMI were also observed.

Our analysis found the prevalence of CB to

be slightly higher than the 4.9% found by

the 2005 CCHS among off-reserve

Aboriginal people and the 2.4% found

among non-Aboriginal people. The CCHS

measures self-reported health-provider-

diagnosed CB in a way similar to the APS.

FIGURE 1
Error-bar graph showing probability of chronic bronchitis in Aboriginal people (§ 15 years) by sex and smoking status, 2006, Canada
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TABLE 2 (continued)
Results of logistic regression of the prevalence of chronic bronchitis in Aboriginal peoplesa

(§ 15 years), 2006, Canada (N = 48 921)

Regression estimates (b̂)

b̂ (s.e.(b̂))

ORadj (95% CI)

Interactions

(Sex plus smoking status)

Female plus ex-smoker 21.01 (0.08) 0.36 (0.31–0.43)

Female plus current smoker 20.60 (0.07) 0.55 (0.48–0.63)

(Sex plus BMI)

Female plus BMI 0.01 (0.00) 1.01 (1.00–1.02)

Abbreviations: BMI, body mass index; CI, confidence interval; ORadj, adjusted odds ratio; s.e., standard error.
a Based on participants in the APS self-identifying as North American Indian and/or Métis and/or Inuit and/or having treaty or

registered Indian status and/or Indian Band membership and/or Aboriginal ancestors.
b Based on Statistics Canada’s determinations.15
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The prevalence of CB was particularly low

among Inuit compared with First Nations

and Métis. Since the rates of smoking were

highest in this group,16 the low prevalence

of CB may be attributed to geographical

barriers in access to care and thus

decreased opportunities for a diagnosis.

This rationale could also be used to at

least partly explain the difference

observed between locations of residence,

in which urban residents were more likely

to self-report physician-diagnosed CB

compared with rural residents.

Supporting our findings of differences by

sex in the prevalence of CB, a study from a

small Saskatchewan town that focused on

a grain-farming population found the

prevalence of CB to be 9.6% among

women and 4.2% among men.17

Numerous other studies also found smok-

ing, income and poor schooling to be

independently associated with CB.5,18,19

Smoking is an established and major risk

factor for CB.19 Income and education,

indicators of socio-economic status, sug-

gest that other variables may be mediating

this association.18 Low income, for exam-

ple, limits individual options in healthy

living environments and foods, which

may, in turn, contribute to obesity.20

The link between obesity and chronic

respiratory diseases has also become

increasingly recognized. In a longitudinal

cohort, Guerra et al.21 found that patients

with CB were more likely to be obese. In

our study, we observed a possible U-

shaped risk trend (shown in Figure 1),

meaning that both low and high BMI

correlated with the disease. Guerra et

al.21 also observed a similar, albeit non-

significant, trend. In addition, they

observed a temporal relationship; a BMI

of 28 kg/m2 or more increased the risk of

receiving a physician-confirmed diagnosis

of CB (OR = 1.80; 95% CI = 1.32–2.46)

two years later.21 While their study

suggests a causal relationship, more

research is needed to elucidate this rela-

tionship. Nevertheless, obesity increases

the risk of respiratory dysfunction, as

indicated by a review of obesity.22

Limitations

There were several limitations to our study.

In surveys such as the APS, the measure-

ment of CB lacks clinical accuracy, which

could introduce misclassification.23 The

APS asks a single question about CB,

whether respondents have been told by a

health care professional that they have CB.

Diagnosis of chronic diseases may also be

influenced by availability and use of health

care services, possibly causing systemic

bias. In addition, all answers in this survey

are self-reported: self-reporting may under-

FIGURE 2
Error-bar graph showing probability of chronic bronchitis in Aboriginal people (§ 15 years) by sex and body mass index, 2006, Canada
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estimate the prevalence of some risk

factors, such as weight, smoking status

and income. Finally, this survey only

collected data on off-reserve First Nations.

Based on the 2006 Census, about 40% of

First Nations people live on reserve.14

Various statistics do show significant dif-

ferences between on-reserve and off-

reserve First Nations, and thus these results

may not necessarily be generalizable to all

First Nations. In addition, Inuit were

removed from the multivariate analysis,

further limiting the generalizability of these

findings to this population.

Conclusion

To our knowledge this is the first report

that has specifically examined factors

associated with CB among the Aboriginal

population. Our research provides a snap-

shot of CB and its determinants; never-

theless, further analyses are needed to

explore these associations, particularly

how low socio-economic status and

obesity may be affecting CB. Our study

highlights the importance of smoking

cessation and reduction in BMI in this

population, particularly among females.

In conclusion, this study showed that

potentially preventable risk factors (low

socio-economic status, obesity and smok-

ing) were significantly associated with CB

after adjusting for possible confounders.

Such information may be useful for

designing and promoting preventive cam-

paigns specifically for the Aboriginal

population.
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