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Explaining Alberta’s rising mesothelioma rates
M. Cree, PhD (1); M. Lalji, MHS (1); B. Jiang, MSc (1); K. C. Carriere, PhD (2); J. Beach, MD (2); A. Kamruzzaman, MSc (1,2)

Abstract
Although mesothelioma rates have been rising worldwide, little is known about
mesothelioma trends in Alberta. This population-based descriptive study used Alberta
Cancer Board Registry data from 1980 to 2004 to develop an age-period–cohort model
of male pleural mesothelioma incidence rates over time. Both age and cohort effects are
associated with incidence rates. The highest-risk cohort comprised men born between
1930 and 1939, reflecting widespread asbestos use and exposure beginning in the 1940s
in Canada. We predict that 1393 Albertan men 40 years and older will die of pleural
mesothelioma between 1980 and 2024; 783 (56.2%) of these deaths will occur between
2010 and 2024. The total number of mesothelioma deaths in Alberta will be higher
when all age groups, both sexes, and all disease sites are included, with numbers likely
peaking sometime between 2015 and 2019. In addition to the ongoing efforts that focus on
eliminating asbestos-related disease in Alberta, the challenge is to implement surveillance
systems to prevent future epidemics of preventable occupational cancers in Alberta.
Key words: mesothelioma, pleural neoplasms, incidence, asbestos

Introduction
Mesothelioma is a tumour of the mesothe
lium, the “thin lining on the surface of the
body cavities and of the organs that are
contained within them.”1 It most often
occurs in the pleural cavity from inhaling
asbestos fibres but can develop in the
peritoneal cavity when asbestos fibres are
swallowed. It is thought that up to 90%
of male pleural mesotheliomas2 and 60% of
male peritoneal mesotheliomas2 are caused
by asbestos exposure, and that some
70-80% of mesotheliomas are related to
occupational asbestos exposure.3
Asbestos comprises a heterogeneous group
of magnesium silicate fibres, at least some of
which increase mesothelioma risk.4,5 The
durability of these asbestos fibre types allows
them to remain in lung tissue for years and

may explain the elevated mesothelioma
risk 20 to 50 years after first exposure.6,7
Mesothelioma incidence rates, which have
been rising over the past 30 years,8-16 are
expected to peak somewhere between 2010
and 2020 in Western Europe.10 During this
time of increased rates, the economic cost
of asbestos-related mesothelioma litiga
tion and compensation may approach
US$200 billion in the United States17 and
US$80 billion in Europe.18
In 2003, 343 mesothelioma deaths were
recorded in Canada, a 17% increase over
2000.19 Occupational asbestos exposure
in Canada is most often associated with
asbestos mining, which occurs primarily
in Quebec,20 thus drawing away attention
from the potential for exposure in other
provinces, including Alberta. However,

between 1920 and 1970, asbestos was
commonly used in home and school
construction as well as in manufacturing
and the automotive industry, exposing
groups such as construction workers and
car mechanics to high levels of asbestos21
and potentially exposing most Albertans
to some degree. The amount of illness
created by asbestos use and removal in
Alberta is currently unknown but could be
substantial if large numbers of Albertans
were exposed over a long time.
This study describes temporal trends in
Alberta’s mesothelioma rates from 1980
to 2004 and identifies the age, period and
cohort effects underlying these trends.
We then predict future mesothelioma
incidence up to 2024.

Methods
Data sources
Mesothelioma incidence data from 1980
to 2004 were extracted from the Alberta
Cancer Registry maintained by the Alberta
Cancer Board. The Alberta Cancer Registry
is a population-based, continuously
updated database of all cancers diagnosed
in Alberta; it is certified by the North
American Association for Central Cancer
Registries for its high-quality data and
completeness in capturing at least 95%
of Alberta’s new cancer cases annually.
Mortality data were obtained through
Alberta Vital Statistics on place, cause and
date of death. These are routinely linked
to cancer registry data to identify patients’
vital status (dead or alive). All subjects
included in this study had malignant
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mesothelioma at diagnosis and were
identified by the morphology code (M-905)
following the International Classification
of Diseases for Oncology (ICD-O-3).22 In
addition to cancer morphology and type
of mesothelioma (pleural, peritoneal or
other), the following cancer registry infor
mation was extracted for each patient: date
and place of birth; date, age and residence
(Regional Health Authority) at diagnosis;
date of death; gender; and vital status.
All actual (or observed) and projected
population figures were provided by Alberta
Health and Wellness.23

Statistical analysis
To facilitate temporal comparisons, rates
were directly age-sex-standardized to the
1991 Canadian census population,24 which
is the standard used by most Canadian can
cer agencies. We report average percentage
changes in male incidence rates over the
entire study period; average percentage
changes in female rates were limited to
1987–2004 because the zero counts in
1980 and 1986 precluded the inclusion
of the earlier years. To accommodate the
possibility of changing mesothelioma inci
dence throughout the study period (i.e.
incidence may be low initially, then increase
before leveling off near the end of the study
period), we chose to describe any changes
in trends using joinpoint regression models
which have been successfully applied in
other cancer analyses.25 The Joinpoint
Regression Program version 3.3 developed
by the National Cancer Institute was used
to compute average annual percent changes
(APC) with 95% confidence intervals (CI).
As much of the increase in mesothelioma
occurred in men aged 40 to 94 years with
pleural mesothelioma, we focused our
statistical analysis on this age group. To
describe rates over time, we used an ageperiod–cohort model with nine five-year age
groupings (40 to 44, 45 to 49, through
to 80+); five five-year periods (year of
diagnosis) encompassing 1980 to 1984
up to 2000 to 2004; and 13 overlapping
ten-year birth cohorts represented by
respective means of 1900, 1905, up to 1960
(for example, the cohort 1905 comprised
those born between 1900 and 1909).
Because we expected a curvilinear shape
to the graph, with rates peaking and then
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decreasing, we chose to model the study
data using regression splines.26 Specifically,
we opted to use natural splines because
they are more stable in the tails than other
commonly used splines.
The general form of the natural spline ageperiod–cohort model we used for the rate
was log
(lapc)=m+f(a)+g(p)+h(c),
where a and p were the mean age and
period for the five-year grouping, and c
was the mean birth cohort for the ten-year
grouping. For example, the mean age for the
group 40 to 44 was 42.5; the mean date for
the period 1980 to 1984 was 1982.5; the
corresponding mean birth cohort (1940)
was the difference between period and age,
c=p–a. The term m was an intercept, and
the functions f(a), g(p) and h(c) were the
natural spline functions for age, period and
cohort, respectively (after adjusting for the
intercept term).
We tested a hierarchy of log-linear spline
models27-29 to discern the effects of age,
period and cohort on the prediction of
mesothelioma incidence rates. The criteria
for selecting the best of the hierarchy of
tested models was a deviance score (i.e. the
ratio of deviance to the degrees of freedom)
close to one.
Since there was a positive association
between age and pleural mesothelioma rate
in men, we began with a model containing
age and assessed improvements in this
model upon the addition of drift, nonlinear
period and nonlinear cohort effects. The
drift effect combined the linear components
of period; the cohort and nonlinear effects
(also called curvature effects) were devi
ations from the linear trends.26-28,30 We used
the same number of knots in each of the
tested models: four knots for age (at 47.5,
57.5, 67.7, 77.5); two knots for period (at
1987.5, 1997.5); and six knots for cohort
(at 1915, 1920, 1925, 1935, 1940, 1945).
Although the choice of the number of
knots has little effect on model fit,31 we
attempted to choose the number of knots
that maximized the fit of the model based
on exploratory data analysis.
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Using the best model to predict future
incidence of mesothelioma up to the year
2025, we investigated when the number
of cases is expected to peak in Alberta in
two steps. In the first step, we estimated
the future rate for each cohort through
continuous extrapolation of our estimated
cohort effects (i.e. estimated natural spline
functions for each cohort) up to the year
2025. In the second step, we calculated the
predicted number of cases for each cohort
by multiplying the estimated rates from
step one by the corresponding population
estimates and summing all predicted cases
over the cohorts to obtain the total number
of predicted cases. All modeling used the
R statistical package (Version 2.5.1)32 and
the statistical testing was done at the
0.05 level of significance.

Results
Between 1980 and 2004, a total of 570 cases
of mesothelioma were diagnosed in
Alberta (Table 1), of which 487 (85%)
were pleural mesotheliomas. Of the total
570 mesotheliomas, 470 (82%) occurred
in men. Among the 487 pleural cases,
412 (85%) were in men. The majority of men
(217 or 53%) with pleural mesothelioma
were between the ages of 50 and 70. By the
end of the study period, 445 (95%) men
and 88 (88%) women had died.
Age-standardized incidence rates increased
steadily throughout the study period,
reflecting the increases in male pleural
mesothelioma. The number of cases in
women remained low (Figure 1) and
constant (APC between 1987 and 2004 was
1.49; 95% CI of -5.40 to 8.89).
In men 60 years and older, the agestandardized rates of pleural mesothelioma
increased 9.42% (95% CI of 6.91 to 12.00)
per year over the study period. Age-specific
rates more than doubled in those aged 60
to 69 years, but men 70 years and older
showed the highest rate and largest increase
between 1980 and 2004 (Figure 2).

Age-period–cohort analysis of male
pleural mesothelioma
The incidence of male pleural mesothelioma
generally increased with age group at each
diagnosis period (Figure 3).
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Table 1
Mesothelioma cases and age-specific incidence rate* (per 100 000) in Alberta, 1980 to 2004†
Number of cases and incidence rate by five-year grouping (men with pleural mesothelioma)
Age
group

1980-1984

1985-1989

1990-1994

Count

Rate

Count

Rate

Count

Rate

Count

Rate

Count

Rate

Count

Rate

20-24

1 (1)

0.07 (0.14)

0 (0)

0.00 (0.00)

1 (0)

0.10 (0.00)

0 (0)

0.00 (0.00)

0 (0)

0.00 (0.00)

2 (1)

0.04 (0.04)

25-29

0 (0)

0.00 (0.00)

0 (0)

0.00 (0.00)

0 (0)

0.00 (0.00)

0 (0)

0.00 (0.00)

0 (0)

0.00 (0.00)

0 (0)

0.00 (0.00)

30-34

0 (0)

0.00 (0.00)

2 (0)

0.17 (0.00)

0 (0)

0.00 (0.00)

1 (0)

0.09 (0.00)

0 (0)

0.00 (0.00)

3 (0)

0.05 (0.00)

35-39

3 (1)

0.38 (0.24)

1 (1)

0.10 (0.20)

0 (0)

0.00 (0.00)

1 (0)

0.08 (0.00)

1 (0)

0.08 (0.00)

6 (2)

0.11 (0.07)

40-44

2 (1)

0.33 (0.31)

3 (2)

0.39 (0.51)

2 (0)

0.20 (0.00)

6 (4)

0.50 (0.66)

3 (1)

0.22 (0.15)

16 (8)

0.33 (0.32)

45-49

4 (4)

0.74 (1.43)

4 (3)

0.67 (0.98)

5 (5)

0.66 (1.29)

4 (1)

0.41 (0.20)

13 (6)

1.07 (0.97)

30 (19)

0.73 (0.91)

50-54

8 (6)

1.59 (2.29)

11 (9)

2.10 (3.34)

4 (4)

0.68 (1.35)

15 (13)

2.00 (3.42)

12 (11)

1.23 (2.22)

50 (43)

1.50 (2.52)

55-59

5 (5)

1.13 (2.27)

14 (12)

2.88 (4.81)

17 (13)

3.34 (5.02)

14 (9)

2.45 (3.12)

20 (12)

2.71 (3.22)

70 (51)

2.55 (3.67)

60-64

6 (2)

1.63 (1.13)

10 (8)

2.39 (3.90)

17 (14)

3.64 (5.96)

31 (23)

6.31 (9.35)

14 (11)

2.52 (3.97)

78 (58)

3.39 (5.09)

65-69

8 (6)

2.70 (4.31)

12 (7)

3.44 (4.29)

15 (11)

3.73 (5.76)

27 (20)

6.07 (9.13)

28 (21)

5.95 (9.05)

90 (65)

4.59 (6.88)

70-74

4 (0)

1.76 (0.00)

8 (6)

2.94 (4.90)

21 (14)

6.48 (9.65)

23 (18)

6.31 (10.74)

36 (30)

8.82 (15.38)

92 (68)

5.77 (9.25)

75-79

3 (2)

1.83 (2.68)

8 (7)

4.11 (8.31)

14 (11)

5.97 (11.10)

14 (7)

5.13 (6.08)

33 (27)

10.53 (19.73)

72 (54)

6.10 (10.59)

80-84

4 (0)

4.09 (0.00)

1 (1)

0.80 (1.92)

5 (4)

3.33 (6.78)

13 (10)

7.41 (14.81)

24 (22)

11.34 (26.78)

47 (37)

6.18 (12.26)

85-89

4 (1)

7.96 (5.16)

0 (0)

0.00 (0.00)

0 (0)

0.00 (0.00)

1 (0)

1.08 (0.00)

5 (3)

4.39 (7.84)

10 (4)

2.49 (2.81)

90-94

0 (0)

0.00 (0.00)

1 (0)

2.97 (0.00)

0 (0)

0.00 (0.00)

1 (1)

1.97 (6.05)

2 (1)

3.60 (6.66)

4 (2)

1.89 (2.95)

Total

52
(29)

0.61
(0.66)

75
(56)

0.75
(1.17)

101
(76)

0.91
(1.46)

151
(106)

1.20
(1.79)

191
(145)

1.29
(2.17)

570
(412)

1.00
(1.55)

*

age-standardized rate using total population in the denominator

†

Numbers in parentheses represent males with pleural mesothelioma.

Both the age-cohort and age-period–
cohort models had goodness-of-fit scores
(or deviance scores) close to one, satisfying
our criteria for a good fit between the data
and the model. The curvature effect for
period was found to be insignificant (p =
0.62). Overall, the age-cohort model fit the
data well (deviance score close to one) and
prompted us to fit spline functions for age
and cohort.
Table 2 presents the observed and predicted
numbers of pleural mesothelioma cases
in 40 to 94 year-old men diagnosed in
Alberta between 1984 and 2004. Each
cohort-age combination in Table 2 consists
of two numbers: the predicted count (top
un-bolded number) resulting from the agecohort model and the actual or observed
count (bottom bolded number). For
example, when people born between 1940
and 1949 (cohort: 1940 to 1949) reached
age 40 to 44 years (age group: 40-44), there
were two observed cases of mesothelioma
compared to the 1.4 predicted cases. The
observed counts corresponding to each
cohort-age combination are similar to the
predicted counts, indicating that, despite
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1995-1999

the sparse data, the model adequately
predicts mesothelioma cases. The age and
cohort spline functions were reparametrized
to improve interpretability.29,30 Specifically,
we presented the age function as agespecific log rates of a reference cohort
(Figure 4) and the cohort function as the log
rate ratio compared to a reference cohort
(Figure 5). The reparametrized age function
shows the increase in mesothelioma rate as
a cohort is followed over time (Figure 4).
For example, in following the 1925 to 1934
cohort over time, we see that the rate per
100 000 increases from 9.1 (when aged
65 to 69 years) to 16.8 (when aged 70 to
74 years). Age-specific rates for other
cohorts exhibit similar changes over time,
with the highest rates pertaining to the
1930 to 1939 cohort. Figure 5 presents
the rate ratio of mesothelioma compared
to the reference (1925 to 1934) cohort.
Specifically, compared to the 1925 to 1934
cohort, the 1930 to 1939 cohort has 1.13
times the risk of mesothelioma; all other
cohorts have lower risk than the 1925 to
1934 cohort. We chose to use the 1925
to 1934 cohort as the reference because it
is the middle cohort and therefore more

146

2000-2004

1980-2004

reliably estimated.30 Although the birth
cohort years overlap, the people in each
cohort differ and therefore the increased
risk is not attenuated by the overlap.
Figures 4 and 5 also present 95% confidence
bars which are fairly wide around some
of the estimates due to exponentiation
(the estimate and its standard error were
originally on the log scale).

Predicted mesothelioma incidence
Based on our developed age-cohort model
and assuming current trends and condi
tions continue in men 40 years and older,
the number of pleural mesotheliomas is
expected to increase to 247 cases between
2010 and 2014 and peak at 269 cases
between 2015 and 2019. The number of
cases will drop slightly to 267 between
2020 and 2024.

Discussion
The purpose of this study was to describe
temporal variations in Alberta’s mesothe
lioma rates and to explore how age, period
and cohort effects explain these trends.
Mesothelioma rates in Alberta appear to

Chronic Diseases in Canada

Figure 1
Age-standardized incidence rates (/100 000) of mesothelioma by year of diagnosis and gender in Alberta, 1980 to 2004

Figure 2
Age-specific incidence rates of male pleural mesothelioma in Alberta, 1980 to 2004
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Figure 3
Age-specific incidence of male pleural mesothelioma by age group and year of diagnosis in Alberta, 1980 to 2004

Figure 4
Age-specific incidence for birth cohort 1925 to 1934 based on age-cohort model

Vol 29, No 4, 2009

148

Chronic Diseases in Canada

Figure 5
Incidence ratios relative to cohort 1925 to 1934 based on age-cohort model

be increasing in tandem with prevalent
asbestos use in the 1970s and are expected
to peak sometime between 2015 and 2019.
The increase is driven primarily by pleural
mesothelioma in older men. Between 1980
and 2025, male pleural mesothelioma will
be the cause of death of an estimated 1393
Albertans over the age of 39 years; this
is likely a conservative estimate consider
ing asbestos-related illnesses are typically
underreported.33
We found both age and cohort effects predict
mesothelioma rates. Consistent with other
research,34 we found a dramatic increase
in cancer rates among men born between
1920 and 1935 (70 years and older) that is
suggestive of asbestos exposure beginning
in the 1940s and extending through to the
mid-1970s when asbestos was commonly
used in Canada. Our highest-risk cohort
was the 1930-to-1939 one, differing
somewhat from the highest-risk cohorts
of other countries such as Britain (1920 to
1924),13 United States (1925 to 1929)15 and
Europe (1945 to 1950).10 The significance
of this difference is unclear and may be
due to differences in latency period related
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to exposure intensity and industry.35 For
example, the median latency for workers
in the shipbuilding industry has been
estimated at 52 years compared to 29 years
for those in the insulation industry.35
Although many countries worldwide have
banned the import or sale of asbestos or
asbestos products, Canada has opted to
limit its use. Given the long latency period,
banning asbestos now would not reduce
the high number of cases expected in the
next 15 to 20 years as incidence peaks
sometime after 2010 to 2020.19 Our data
predict cases will peak between 2015 and
2019, ten to 15 years after the United States
(peak years of 2000 to 2004)15 and five to
ten years after Great Britain (peak years
of 2011 to 2015).13
The low and constant mesothelioma rates
among women agree with trends observed
in women in the United States;15,36 the
age-standardized incidence rate in female
Albertans averaged 0.3 per 100 000 between
1987 and 2004. The primary source of
asbestos exposure for women has tradi
tionally been environmental rather than

149

occupational. Prior to 1961, mesothelioma
rates among men and women were similar
in Canada.37 Rates among men began
to rise after 1961 which, given the long
latency period, would be expected if the
cause was occupational asbestos exposure
beginning in the 1940s. Rates among
women, on the other hand, remained
low and constant suggesting a baseline
mesothelioma level exists and excess male
rates are occupationally related. The origin
of mesothelioma in women is somewhat
controversial38 and merits further study,
particularly in terms of the potential for
misdiagnosis of peritoneal mesothelioma
as ovarian cancer.39,40
This study has a number of limitations.
Firstly, despite the well-established link
between asbestos exposure and mesothe
lioma,35 information on the source of
exposure was not available for the major
ity of our study participants. Alberta’s
buoyant oil-based economy has attracted
migrants who may have been exposed to
asbestos while working in asbestos mining,
shipbuilding or other high-risk industries in
other Canadian provinces; immigrants may
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have also been occupationally exposed in
countries with lower safety standards prior
to moving to Alberta. We have no estimate
on how many high-risk adults have
moved to Alberta during the study period,
but the second component of our study
investigating Workers’ Compensation Board
of Alberta (WCB) filing and compensation
rates among the same cohort of subjects
may provide some clarity in this regard.41
Secondly, our patient numbers may have
been underestimated by as much as 30%37
for the early years of our study period;
however, diagnostic accuracy has likely
improved over time, and we expect any
underreporting will have had relatively
little impact on our trends or the reliability
of our results for health services planning.
Conversely, a tendency to misdiagnose a
lesion as mesothelioma when it is actually
a different cancer (overdiagnosis) has been
noted in some exposed patient populations

such as asbestos miners in Quebec.42,43
However, similar high-risk occupations have
not been identified in Alberta, and therefore
we believe overdiagnosis is likely not a
major problem in our results.
Our future research will focus on pinpoint
ing sources of asbestos exposure in Alberta
and on describing WCB compensation rates.
Under Alberta’s Occupational Health and
Safety Act, mesothelioma is a reportable
disease and therefore monitored by the
Director of Medical Services. We know that
so far less than half of our study subjects
filed for WCB compensation. Those who
did were commonly employed in the
construction and automotive industries,
typical sources of asbestos exposure
between 1940 and 1970. Albertans’ low
filing rates are on par with findings from
other provinces,39,44 and we have yet to
examine who is uncompensated.

If present trends continue, we expect to
see at least 783 new cases of pleural
mesothelioma diagnosed in men 40 years
and older in Alberta between 2010 and 2024.
The total number of mesothelioma cases will
be higher when combining all age groups,
both sexes and all types of mesothelioma.
Most of these cases will have been exposed
to asbestos sometime after 1970, about
10 years after the causal link between
mesothelioma and asbestos was generally
accepted.45 Although asbestos is not mined
in Alberta, we still record a substantial
number of mesothelioma diagnoses. The
future challenge is to identify the sources of
asbestos exposure in Alberta, because we
now know that “prevention is the only cure
for asbestos diseases.”46 With the frequent
introduction of new chemicals and manmade or organic asbestos-like substitutes
into the workplace, the broader challenge
is to avoid future epidemics of preventable

Table 2
Total male pleural mesothelioma cases: observed* and predicted† by natural spline age-cohort model
Cohort/age

40-44

45-49

50-54

55-59

60-64

65-69

70-74

75-79

1885-1904

0.6
1

1900-1909

1.3
2

2
1

2.7
0

3.8
7

5.9
4

3.8
6

6.2
6

8.7
11

12.9
11

4.8
2

6.4
7

10.5
14

14.6
7

21.9
26

6.1
5

6.4
8

10.6
11

17.1
18

24.5
27

7.1
6

11.3
12

14.6
14

19.9
20

32.8
30

3.9
4

8.3
9

13.3
13

17.3
23

23.9
21

12.4
11

1905-1914
1910-1919
1915-1924
1920-1929
1925-1934
1930-1939
1935-1944

1
1

2.7
3

5.8
4

9.4
9

1940-1949

1.4
2

3.8
5

8.1
13

13.3
12

1945-1954

1.8
0

5
1

11
11

1950-1959

1.8
4

5.2
6

1955-1964

1.5
1

*

bolded numbers – observed (bottom)

†

unbolded numbers – predicted (top)
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occupational cancers through instituting
carcinogen-exposure surveillance systems
and evidence-based policies.
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An intersectoral network for chronic disease prevention:
the case of the Alberta Healthy Living Network
R. Geneau, PhD (1); B. Legowski, MHSc (1); S. Stachenko, MD (1)

Abstract
Chronic Diseases (CDs) are the leading causes of death and disability worldwide.
CD experts have long promoted the use of integrated and intersectoral approaches to
strengthen CD prevention efforts. This qualitative case study examined the perceived
benefits and challenges associated with implementing an intersectoral network dedicated
to CD prevention. Through interviewing key members of the Alberta Healthy Living
Network (AHLN, or the Network), two overarching themes emerged from the data.
The first relates to contrasting views on the role of the AHLN in relation to its actions
and outcomes, especially concerning policy advocacy. The second focuses on the benefits and
contributions of the AHLN and the challenge of demonstrating non-quantifiable outcomes.
While the respondents agreed that the AHLN has contributed to intersectoral work in
CD prevention in Alberta and to collaboration among Network members, several did not
view this achievement as an end in itself and appealed to the Network to engage more
in change-oriented activities. Managing contrasting expectations has had a significant
impact on the functioning of the Network.
Key words: chronic diseases, intersectoral network, qualitative research,
Alberta Healthy Living Network

Background
Chronic diseases (CDs) are associated with
60% of all deaths and 46% of the burden
of disease worldwide.1 Recent reports and
studies describe CDs as threatening health
systems and economic stability around
the world,2 partly because the human
and economic toll associated with CDs is
expected to increase substantially in the
next two decades.3 In Canada, the total
cost of illness, disability and death due to
CDs was estimated to be over $45 billion
in 2004.4 The societal cost for several
CDs (heart disease, chronic obstructive
pulmonary disease, diabetes and lung
cancer) for people over 20 years of age
was $1.07 billion in Alberta in 2000, with

hospital and physician costs accounting
for about 80% of the total. Lost income
from premature death in that one year
was estimated at $13.3 million and, if
extrapolated over the average working life
to age 65, would amount to $184 million.5
Chronic disease experts have long main
tained that dealing effectively with CDs,
individually or collectively, requires
multifaceted
approaches
involving
multiple strategies and sectors. The World
Health Organization (WHO) calls for
comprehensive, integrated and strategic
approaches in dealing with CDs.4,6,7
A comprehensive approach involves 1)
simultaneously supporting population-level
health promotion and disease prevention

programs; 2) actively targeting groups and
individuals at high risk; 3) maximizing
population coverage with effective treat
ment and care; and 4) systematically
reducing inequalities in health. An inte
grated approach on the largest scale
means simultaneously targeting risk
factors, underlying determinants of health
and opportunities for disease prevention
common to major CDs. The approach is
strategic in that it has an impact on more
than one disease.8
A comprehensive and integrated approach
can also be applied to single diseases or
risk factors. In Canada, an integrated
approach to a single disease was first
realized through the Canadian Heart Health
Initiative (CHHI), which implemented
community-based cardiovascular disease
(CVD) prevention programs for 20 years
from 1986 with funds matched by the
federal government.
In Alberta, the response to the CHHI was
the Alberta Heart Health Project, designed
to explore the process of capacity building
for heart health promotion within regional
health authorities.9 While the project helped
several authorities start CVD prevention
initiatives, it has not led to sustainable
investments in health promotion.10 Its
legacy is that several key Alberta Heart
Health Project members and promoters
used its momentum to launch the Alberta
Healthy Living Network (AHLN, or the
Network) in 2002.9
The AHLN is supporting leadership for
integrated, collaborative action to promote
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health and prevent CDs in Alberta.11
Network members define an “integrated
approach” as being multisectoral, multi
strategic, multi-disease and multi–risk
factor, while simultaneously engaging
a variety of instruments (appropriate
legislation, health system reform) and
players (local communities, health author
ity and government policy makers, non
governmental organizations, the private
sector). The initial focus of the AHLN was
on three risk factors common to CDs—
unhealthy eating practices, tobacco use and
physical inactivity—and their underlying
determinants of health.12
In February 2008, the AHLN consisted
of 93 diverse member organizations, some of
which were outside of the health sector.
Federal and provincial governments,
regional health authorities, non-profit
organizations, professional organizations,
the research community, Aboriginal groups
and other regional relevant networks
were represented.12 With this composition
and mandate, the AHLN provides an
opportunity to better understand how
to apply an integrated approach to CD
prevention using a network mechanism.
There exists a growing body of sociological
literature about organizational networks.
According to Scott,13 a wide range of
motives exists to power the development
of network forms. One of the main motives
is the desire to enhance organizational
learning. This is especially true in the case
of strategic alliances, or “partnerships,” a
network form that is growing in popularity
among knowledge-based organizations.
However, Huerta et al.14 note that, in the case
of health care networks, we still have little
empirical information to understand what
networks are, what they do and whether
they achieve their stated goals—in this case,
truly making a difference in the delivery of
care and the maintenance of health. The
authors conclude that there is a need for
more empirical research to demonstrate
how networks generate both challenges
and opportunities for the participating

organizations. A similar conclusion applies
to networks and alliances in the field of
health promotion. A number of papers
have proposed conceptual models (e.g.
coalition theory) and/or tools (e.g. surveys
based on the Diagnosis of Sustainable
Collaboration model) for understanding
interorganizational relationships and
collaboration,15,16 but there are still few
empirical demonstrations.17-20 Overall, the
conviction that partnership is a superior
way of working in health promotion is
still not clearly supported or refuted by the
empirical literature.20
So far, only one peer-reviewed paper
about the AHLN has been published. That
study examined whether partnership ties
among the Network members influenced
organizational perceptions of financial
support.21 The authors argue that such
perceptions are affected not only by
organizational characteristics but also
by a group’s position in a network. They
conclude that network contexts can
influence the way that organizations per
ceive their environment and the actions
they may take in light of such perceptions.
In this qualitative study, our objective
was to better understand the perceived
benefits and challenges associated with the
implementation of the AHLN. This article
will not systematically report on all of the
AHLN’s activities but rather will focus on
the experiences of key Network members.

Methods
Data collection
We conducted 15 semi-structured inter
views with key Network members in 2007
and 2008. The participants supported or
directly contributed to the work of the
AHLN and actively participated in one
of the Network’s committees or working
groups.* The interviews lasted an average
of 75 minutes and were audio-recorded. The
initial interview guide included open-ended
questions about the role of the AHLN, the
functioning of the Network (committees

and working groups) and the perceived
benefits and challenges associated with
the implementation of the AHLN. (Please
see Appendix for the interview questions.)
Further clarifying and probing questions
were added during the study process based
on an iterative analysis of the collected
material. Ethical approval was obtained
from Health Canada’s Research Ethics Board,
and all participants provided informed
consent before the interview.

Data analysis
The interviews were transcribed verbatim,
and then coded and analyzed with the
support of NVivo 8 software.† The coding
tree was developed through an iterative
open-coding process.22 Subsequent analysis
involved axial and selected coding to
explore interconnections between existing
categories and subcategories. Finally, an
immersion/crystallization approach23 was
used to identify and articulate the themes
and patterns emerging from the empirical
dataset. All references to opportunities and
challenges associated with the development
and implementation of the AHLN were
identified, coded, and aggregated into
themes. These themes were given tentative
titles and grouped with demonstrative
quotes from the interviews along with
preliminary interpretations. The initial
categories and patterns were tested and
revised during the data collection process
until saturation.

Results
Two overarching themes emerged from
the data. The first theme relates to the
perceived role of the AHLN; the second
focuses on the perceived contributions
of the AHLN and how to measure them.
When discussing the role of the AHLN,
respondents offered contrasting views
about the extent to which the Network
should be action- or advocacy-oriented and
about what that would actually mean in
practice. All respondents shared the same
concerns about the challenge of defining
and agreeing on the role of the Network

* Seven Working Groups were formed to address the seven priority strategies of the AHLN (see table 1) and accomplish specific actions
(e.g. produce documents that can guide/facilitate integrated collaborative action) as directed by the Coordinating Committee.
† A computer assisted qualitative data analysis software (CAQDAS) like NVivo 8 1) helps automate and thus speed up the coding process and 2)
provides a more complex way of looking at the relationships in the data.
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TABLE 1
Areas of focus and priority strategies of the AHLN
Areas of focus

Priority strategies for integrated action

Healthy eating

Partnership development and community linkages

Active living

Awareness and education

Tobacco-free environment

Healthy public policies
Surveillance
Best practices
Research and evaluation
Health disparities

and about the necessity of measuring its
impact. Demonstrating the added value of
the AHLN was seen as a key challenge.

Developing a common vision about
the role of the AHLN
The publication in 2003 of the Alberta
Healthy Living Framework11 (updated in
2005), was seen by all respondents as
a key achievement of the Network. The
AHLN Framework11 describes the objectives
and mission of the AHLN and its areas of
focus and priority strategies (Table 1). Yet,
several respondents feel that in “real life”
(e.g. in meetings) the purpose and role
of the Network is still unclear, whether
it is to create “new” work or only support
members’ existing work:
[I]t is … hard … managing the
expectations. There are the ones that
say, “It is strictly a network and [a]
network is all it’s ever been and should
be. It’s an opportunity to get together
and share ideas and know what each
other is doing [sic].” And there are
others who say, “No, we should be
accomplishing things.” … somewhere
in between, that is where we probably
need to be, but right now we seem to
have expectations that sort of cover
the whole spectrum.
The areas of mental health and injury
prevention have been progressively added
to the original priority areas of tobacco
use, nutrition and physical activity.
Most respondents saw the broadening
scope of the AHLN as bringing both new
opportunities and new challenges:

[W]hen we started out it was very
clear it was nutrition, physical activity
and tobacco. And then it became very
broad and it became very wellnessoriented, so I think that has been good
in a lot of ways … but it also dilutes
things a bit … you have too many
different perspectives about how
things should move forward … [T]
he good side of it, though, is that it
does bring more players to the table as
well. And, ultimately, I hope it would
give you a greater impact if you have
more partners involved in a broader
approach to things.

AHLN would also be active in supporting
community-based initiatives:

Discussions about the role of the AHLN
have attempted to clarify whether or not it
is an “action-oriented” network and what
“action” means. Respondents agreed that,
so far, the Network has played more of a
role in communication and coordination
than in “action.” A frequently cited
example was the development of “common
and integrated health messages”:

The necessity to “create things” and to be
“visible” also stems partly from the fear that
members from the nongovernmental sector
will lose interest in the AHLN if the work
remains focused solely on coordination and
communication:

[T]he issue of common messaging—I
think that’s a role that the AHLN
can [play]. If we can come up with
some common messages that all the
different sectors and all the different
organizations agree to [sic], then we
can use those to inform professionals—
health professionals and non–health
professionals as well …
While all the respondents agreed that
developing “common health messages” was
very valuable, many had expected that the

I think we have to get down at [sic]
the grass roots [level] and, you know,
help community networks develop …
that has to come from the bottom
up … but the Network can support
that work … And we are not doing that.
And in my opinion, unless we do
that, the Network is never going to
survive. You have to create the demand
throughout the whole province for
the need for that kind of thing to
continue. … That’s where our gap is …

I think that the grass roots organizations
that are dedicated to socio-economic
determinants of health may well lose
interest around that. Well, we may
lose them if we don’t figure it out
pretty soon.
According to some of the respondents,
the challenges associated with identifying
tangible deliverables may explain why
at least two of the seven working groups
are considered mostly “inactive”.‡ Several
interviewees associate the (growing) lack
of engagement within the Network to the
challenges of defining what actions are
expected from the AHLN.

‡ At the time of data collection, in 2007, the working group on “healthy public policies” and the working group on “research evaluation” were considered “inactive”.
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Some of the respondents also identified
policy change as another type of action that
should be part of the Network’s mandate
and mission, especially since the AHLN has
a Healthy Public Policies Working Group:
I believe in the Network. … I do think
we have been and can be an effective
voice in the future. I do think we are
going to have to look at … the whole
true health promotion model and that
means influencing policies, looking at
the social determinants of health, the
whole disparity issue.
The prospect of influencing policies
has been linked to “policy advocacy,” a
controversial subject among respondents.
Should advocacy be part of the AHLN’s
mission? Some respondents were adamantly
in favour: “Advocacy for political change …
is needed the most. And I really think
that that should be a strong role for the
AHLN.” However, for others “advocacy” is
too strongly associated with letter-writing
campaigns and “in-your-face strategies.”
Most respondents promoted the use of
more subtle forms of advocacy that can
be done within government. The diverse
perspectives within the AHLN on policy
advocacy partly reflect the fact that “some
members of the AHLN have advocacy as
part of their mission, but most don’t.” For
some respondents working in government,
the sensitivities around a policy advocacy
role stem from the perception of a conflict of
interest since they are paid by government
for the time they dedicate to the AHLN.
I think that [advocacy] needs to happen
outside of the Network. I think if you
get into real advocacy initiatives, the
Network is not the place … I think
it needs to link [sic] and know what is
going on—you know, pass information
back and forth—but the Network is
not in a good position to really do the
advocacy. That needs to be something
quite independent.
Many respondents also considered the
political and social context in Alberta as a
factor influencing the role of the AHLN in
regard to policy advocacy. On the one hand,
many made it clear that doing more health
promotion is easier than it was five years
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ago (though one respondent suggested that
the province is “simply recouping some of the
losses from 15 years ago”). On the other
hand, there is relative consensus that the
given context is generating real sensitivities
and challenges regarding the reach of health
promotion policies and those policies that
address social and economic determinants
of health:
It is pretty delicate—it is a pretty
delicate issue ... because issues
around poverty are so huge. And it
is not just one ministry. In fact, most
of that kind of stuff [is] outside the
Ministry of Health, yet it is always
Health that seems to be—I don’t know
if “implicated” is the right word—but
[sic] “connected.”
Discussions about a policy advocacy role
for the AHLN led to the development of a
screening tool used by an Advocacy Review
Panel created in 2007 to help the Network
decide which calls to action it would
support. For example, AHLN documents
produced in 2008 indicate that the Network
will support the development of evidencebased position papers by AHLN experts,
but not letter-writing campaigns. While
the screening tool has brought a sense of
resolution to the discussions on advocacy,
it is “too little, too late” for those AHLN
members who had disengaged themselves
from the Network as a consequence.
Several respondents acknowledged that
the challenges associated with defining the
role of the AHLN is partly due to a lack
of stable leadership. However, finding such
leadership is a challenge, considering that
most members have little time to dedicate
to the AHLN and “do this work on the
corner of [their] desk.” A leadership tran
sition affected the work of the AHLN during
the period 2005 to 2006:
I think right now we’ve gone—I don’t
want to say backwards, but we’ve
stalled a bit. And partly we stalled
because we lost the Executive Director
of AHLN for a long time and so there
was a big gap ... [W]hen there is a gap
in time in terms of leadership, things
just don’t move forward.
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The financing of Network operations also
affects how some respondents see the
Network’s role evolving with time. In 2006,
when a contribution from the Alberta Cancer
Board tripled the Network budget (from
$50,000 to $150,000), most respondents
welcomed the stronger secretarial support
that the funds allowed. However, some also
expressed the concern that funding from
an organization that focused on a disease
could hamper the push toward integrated
action to address multiple diseases, with
one respondent commenting, “To be
totally frank, I think that money has not
necessarily done the Network a favour …
we get away from integration just from that
right there.”

Defining the added value of the AHLN:
measuring intangibles
Demonstrating the added value of the
AHLN is another key challenge critical to its
sustainability. Several respondents reflected
on the past key outputs of the AHLN,
often citing knowledge dissemination, the
publication of the AHLN Framework11 and
the production of common and integrated
messages about risk factors:
This [AHLN Framework11] was a model
that other provinces and territories
followed, so I think this is a very good
framework for [the Alberta] Healthy
Living [Network] generally … I think
it made some real achievements in
terms of education and awareness and
bringing people together, and we did a
lot of work around common messages
and put common messages on our
website so people have one point of
reference … I think it is something
that we feel quite proud of—a lot of
hard work.
A significant part of the Network’s added
value is difficult to measure. Respondents
spoke of raising awareness, adopting a dif
ferent “mindset,” developing trust among
Network members and the process of
“mainstreaming health promotion”:
One of the added values of the AHLN
was to bring certain issues into the
mainstream … I think that the work
the AHLN has done is creating an
awareness of the social determinants of
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health and their impact on all types of
diseases, and that’s probably the most
valuable component that I have seen
from the AHLN.
I feel that what very tangibly has
changed is that there is a very strong
level of trust that was not there before
the AHLN.
Several respondents also spoke of the
Network’s consensus-based approach to
making decisions, a factor that facilitates
AHLN activities and promotes trust:
[O]ne thing that has been a real
strength in our Network is [that] it is
very consensus-based … And I don’t
always agree with the decisions but
I support them. I don’t know better
than anyone else, we are all there
together, so if that’s where the group
wants to move, then that is fine, and
I will continue to evaluate and assess
whether it is meaningful and important
for me or not.
Since all of these outcomes are difficult to
assess, several of the respondents expressed
concerns about the lack of sound process
indicators to measure the success of
the AHLN:
Another one of the really frustrating
challenges: we don’t have really
good measures or [ways of showing]
that we are making a difference
in … strengthening the system,
strengthening the voice for health
promotion. I see just a lot more levels
of activity, strength of activity, ability
to work together on shared issues and
connect externally and learn from each
other but I am stymied about how to
get that on to something that looks like
a graph.
The Evaluation Framework,§ a companion
document to the AHLN Framework,11 was
developed in response to early recognition of
the need to evaluate the AHLN’s activities.
However, there was no consensus among
the respondents about its usefulness and

applicability, some calling it “too big, too
complex and too daunting.” In summary,
developing means to assess complex
outcomes attributable to the AHLN remains
a constant preoccupation.
Another challenge for measurement
is that there is still limited evidence
demonstrating or refuting the benefits of
using an “integrated approach” for health
promotion: “… maybe I am wrong, but we
don’t really know if integration is better …
You know, we know anecdotally that it is
better, and that was one of the things that
was our commitment to look at … .”

Sectoral and intersectoral collaboration
Intra- and intersectoral collaboration within
government and the resultant increased
awareness about the different roles in the
field of CD prevention are perceived as very
strong contributions to date: “By working
together with other sectors—and I mean
that’s the bottom line—I guess I see less
and less turf protection … first off we need
to understand what we are all doing in
order to move the agenda.”
However, improved collaboration is an
achievement that is hard to quantify,
and thus it remains one of the most
significant challenges facing the Network.
While several respondents felt that the
Network is allowing members to better
“connect the dots,” concerns remain
about the mix of sectors represented and
how the demography of the Network (i.e.
characteristics of its members) may affect
the knowledge-to-action process:
I think it has been a real strength of
our Network to have the provincial
and federal government reps there;
I think that has been … key to moving
some things forward and getting
funding and being well connected.
But to me personally, right now, there
are kind of too many government
sectors, so you can’t really action
a lot of things … we need intersectoral
action in government, but it needs to
be something different from this.

Collaboration with the private sector is
another key challenge for the Network.
While partnership-building and intersec
toral collaboration are the cornerstones of
the Network, respondents agree that just
inviting people from industry to the Network
table will not result in partnerships with
the private sector. What remains elusive is
how to compel the private sector to join the
Network and coordinate its activities with
those of other Network members: “I really
struggled: ‘How do you engage industry
in promoting health?’ I think we have no
choice but to work with industry, but how
can we do it and do it right?”
There is an oil company that might
be interested in participating. But to
just sit at a Coordinating Committee—
nobody’s got time for that unless it’s
an integral part of their work … most
players and partners out there [in the
private sector] have only an indirect
connection. So we have to figure out
what ... things that are of importance
to them if we want to involve them?

Discussion
This study explored some of the key per
ceived benefits and challenges associated
with activating and coordinating a network
of 93 organizations to work collaboratively
to prevent CDs and promote health in
Alberta. The AHLN is still in its early years,
but a deeper understanding of some of the
aspects highlighted in this study may benefit
similar intersectoral networks working in
the field of CD prevention in particular and
health promotion in general.
We believe that two major interrelated
themes highlighted in this study of AHLN
partnerships are highly relevant nationally
and internationally: 1) the challenge, given
the size of the organization, of managing
contrasting expectations about the roles,
actions and outputs or outcomes of the
Network as a whole; and 2) the challenge
of demonstrating the value of the AHLN
given that such networks often lead to
intangible outcomes related, for example,
to interorganizational learning. These

§ The AHLN Evaluation Framework is available at: http://www.ahln.ca/modules.php?name=Contentpub&pa=showpage&pid=4
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themes, in turn, may contribute to another
key challenge highlighted in this study—
how to keep such diverse members engaged
in a network for the longer term.
With regard to the Network’s purpose and
actions, AHLN members held contrasting
views about its priorities—actions at
the community level versus influencing
provincial government policy. While a true
health promotion approach combines both
perspectives,24 respondents who worked for
the provincial government were in favour
of strengthening capacity at the commu
nity level but were less likely to want
the Network to influence policy change.
Although the creation of an Advocacy
Review Panel in 2008 demonstrates a
willingness on the part of AHLN members
to tackle this point of debate, the fact
remains that some respondents hold deeply
rooted values and concepts about the role
of public servants and the code of conduct
that they are to follow (i.e. that they refrain
from publicly expressing their policy
preferences and play “behind the scenes”).
A positive example of public-servant
influence on policy development comes
from the province of Quebec. There, civil
servants helped tobacco-control activists
improve their arguments in response to
the claims of the tobacco industry and,
in doing so, contributed to the adop
tion of new provincial tobacco-control
measures.25 However, there are examples
of health promotion partnerships that
very purposefully excluded government
representatives because of the perception
that their presence would prevent the
use of effective advocacy mechanisms,26
and there is an international push for the
creation of health promotion foundations
that are at arm’s length from government
in order to maintain accountability and
transparency.27 Partnerships and alliances
involving both government representatives
and representatives of civil-society organi
zations thus pose challenges if the end result
is perceived to be government action.
Studies focusing on intersectoral partner
ships commonly feature the problems of
role definition and contrasting expecta
tions among participants. A qualitative
study of the Global Programme for Health
Promotion Effectiveness highlights the
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critical importance of inputs, processes
and outputs on partnership functioning.20
The study findings led to the development
of the Bergen Model of Collaborative
Functioning (BMCF), which includes
traditional elements in terms of inputs
(e.g. leadership), processes (formal versus
informal structures) and innovates
by presenting a partnership’s mission as a
type of input. It also proposes three dif
ferent categories of outputs that can
affect partnership functioning: 1) additive
outputs, i.e. outputs that have not
been affected by the interaction of the
partnership; 2) synergistic outputs, i.e.
outputs that could not have been achieved
by one partner alone, with the partnership
better able to be creative, holistic and
realistic, attract new members and take
action; and 3) antagonistic outputs, i.e.
unwanted or disturbing outputs, or a lack
of outputs, leading to the perception that
the partnership is a waste of time and/or
resources. Interestingly, the terms “outputs”
and “outcomes” are used interchangeably
in the BMCF, both referring to the expected
and/or desired changes associated with
the establishment of a partnership.
While the three categories of outputs
presented in the BMCF are useful, they can
be challenged by the empirical material
presented in this paper. For example, it
appears unrealistic to expect that all partners
would share the same view about what is
to be considered an additive, synergistic
or antagonistic output. This is especially
true if the concept of synergistic output
is defined, as done by the authors, very
broadly. Some members in a partnership
may judge that some specific outputs are
additive, i.e. that they would have happened
even without the partnership, while others
may argue that the partnership indirectly
influenced the organization’s processes
and outputs through interorganizational
learning (e.g. influencing the ability of
the partner to think more holistically,
etc.). With this variety of perspectives,
there cannot be absolute definitions of the
three types of outputs; the partners will have
to collectively determine if the partnership
is worth pursuing.
In the case of the AHLN, respondents
varied considerably in their views on the
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outputs of the Network. Some viewed
the recruitment of new members as an
accomplishment since it is a source of
interorganizational learning, while others
emphasized the potential impact of the
AHLN on future programs and policies, with
the view that the “learning organization”
approach is never an end in itself but a
route to improved performance. One of the
outputs most desired by Network members
was to increase capacity for CD prevention
in the province of Alberta by building
trust among members and increasing their
capacity to work collaboratively.
But a key question remains: how can we
best define the scope of influence of a
network or partnership? Some networks
limit their mission to knowledge exchange
and interorganizational learning, while
others would like to be associated with
more “action-oriented” synergistic out
comes.28 This study shows that members of
the AHLN are divided. If knowledge and
learning alone are accepted as a legitimate
type of output or outcome, the Network
can be seen to be more successful, but this
may discourage the more action-oriented
members. If the Network wishes to be
action-oriented, it requires a long-term
perspective; however, some members may
disengage from the partnership because
of the perceived lack of early successes
if the action output is considered alone. In
either case, there is a significant evaluation
challenge.
Most respondents expressed concerns
about the lack of indicators that reflect
what they see as the main outcomes of
the AHLN. These concerns correspond
to what has been highlighted in recent
studies in Canada about the investments
from the CHHI, namely the need to develop
indicators for capacity-building results.29, 30
The literature indicates that factors such as
mutual trust, leadership and interpersonal
relationships are essential for facilitating
interorganizational relationships in health
promotion. However, there are still major
conceptual and methodological challenges
to be met in quantitatively studying
these complex concepts.18, 31, 32 From that
perspective, qualitative studies such as this
one offer unique opportunities for docu
menting the contributions of intersectoral
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networks like the AHLN. Future monitoring
and evaluation activities of the AHLN
could benefit from using alternatives to
logic model frameworks and indicatorbased approaches. For example, Outcome
Mapping (OM) focuses on changes
in behaviour, relationships and activities in
people, groups and organizations. OM
puts people and learning at the focal point
of attention and accepts unanticipated
changes as potential for innovation.33 The
use of such an approach is also an essential
first step for those interested in document
ing the contributions of partnerships and
networks to more traditional outcomes
(e.g. better services, better programs, better
policies).

Conclusions
This study examined the perceived benefits
and challenges associated with the early
implementation of an intersectoral network
dedicated to CD prevention in Alberta,
namely the AHLN. Our findings highlighted
two key challenges likely to confront other
intersectoral networks in the field of health
promotion in general and CD prevention in
particular: 1) reaching consensus on what
actions and outcomes can be expected
from large intersectoral networks; and 2)
demonstrating the contributions and added
value of such networks, short of an ultimate
impact on disease or risk-factor rates. The
early qualitative findings presented in this
study suggest that, despite contrasting
views about the scope and role of the
Network, establishing the AHLN has led,
from the perspective of the respondents,
to an increased capacity to work intersec
torally and collaboratively to strengthen CD
prevention activities in Alberta. However,
several of the respondents do not view this
achievement as an end in itself and appeal
to the Network to engage more in changeoriented activities. Managing contrasting
expectations has had a significant impact
on the functioning of the Network.
The emergence of intersectoral networks
involved in health promotion in Canada in
recent years, such as the AHLN, the British
Columbia Healthy Living Alliance and
the Chronic Disease Prevention Alliance of
Canada, offers new opportunities to learn
more about 1) how such networks operate;
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2) what could be realistically expected
of them and 3) how to evaluate their
contributions.
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Appendix – Interview guide
During the semistructured interviews,
we explored the following dimensions
or themes: 1) the participants’ (or inter
viewees’) involvement with the AHLN; 2)
the structure, description and evolution
of the AHLN since its inception; 3) integration
and partnerships; 4) the factors enabling
or constraining the implementation of
the AHLN; 5) the perceived impact of the
AHLN; and 6) the future of the AHLN.
Note: A semistructured interview is flexible,
allowing new questions to be brought up
during the interview as a result of what the
interviewee says. The questions below were
asked of the interviewee, but several other
questions, including probing questions,
were improvised during the course of each
interview. The interview guide also evolved
during the course of the study.

Average duration: 90 minutes
1) Background
respondent

information

on

the

• Could you please tell me how long you
have been involved with the AHLN?
• Could you please describe your main
responsibilities and activities? How
do you contribute to the work of
the AHLN?
2) Structure, description and evolution
of the AHLN
• Could you please describe the
governance structures of the AHLN
(executive committee, coordinating
committee, etc.)?
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• What changes have you witnessed/
experienced within the AHLN since
your initial involvement (in terms of
vision, mission and organizational/
governance structures)? How do you
explain these changes?
• What forms of communication/
interaction exist between the different
members/organizations? How often do
you meet? How are decisions made?
• Please describe the resource-allocation
processes. What are the steps and
challenges in negotiating financial
support?
• The AHLN framework is focusing on
five areas (healthy eating, active living,
tobacco free, mental health and injury
prevention). Could you please discuss
how and why these priorities were
selected?
• The AHLN framework has seven priority
strategies: partnership development
and community linkages; awareness and
education; surveillance; best practices;
research and evaluation; health
disparities; and healthy public policies.
Could you please discuss why these
strategies were selected?
• Could you please tell me, from your
perspective, what are the benefits and
challenges of having a working group
addressing each of the seven priority
strategies of the AHLN?
3) Integration & partnerships
• What does the concept of integration
means to you? How would you
characterize the AHLN in terms of
integration? In what ways is your
approach integrated?
• Could you please discuss the AHLN
partnership model (membership, terms
of reference, etc.)? What are the benefits
and challenges?
ºº Intersectoral collaboration (e.g. healtheducation-environment-media)
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ºº Explore – intergration and partner
ships, (inter and intra sectoral
collaboration

ºº Intrasectoral collaboration (e.g. public
health and primary care interface)

4.

World Health Organization; Government of
Canada: WHO global forum IV on chronic
disease prevention and control. Geneva:
WHO/Health Canada; 2005.

5.

Jacobs P, Klarenbach S, Ohinmaa A,
Golmohammadi
K,
Demeter
S,
Schopflocher., D Chronic diseases in
Alberta: cost of treatment and investment
in prevention. Edmonton: Alberta Healthy
Living Network; 2004. [cited September 20,
2008]. Available from: http://www.healthin-action.org/library/pdf/AHLN/whatsnew/
Chronic_Diseases _in_AB.pdf.

6.

Pan American Health Organization.
Regional strategy and plan of action on an
integrated approach to the prevention and
control of chronic diseases including diet,
physical activity, and health. Washington
(DC): PAHO; 2007.

7.

World Health Organization. Prevention
and control of noncommunicable diseases:
implementation of the global strategy.
Geneva: World Health Organization; 2007.

8.

World Health Organization. A strategy to
prevent chronic disease in Europe: A focus
on public health action: The CINDI vision.
Copenhagen: World Health Organization;
2004.

9.

Wolbeck Minke S, Smith C, Plotnikoff RC,
Khalema E, Raine K. The evolution
of integrated chronic disease prevention in
Alberta, Canada. Prev Chronic Dis. 2006;
3(3):A102.

ºº Community integration and partnerships
ºº Explore – programs and policies
ºº International collaboration (e.g. WHO)
• What activities/programs focusing
on the prevention and control of
noncommunicable diseases are cur
rently underway in Alberta outside
of the AHLN? What institutions/
organizations are involved? What forms
of collaboration currently exist between
these institutions/organizations?

• How is the AHLN doing? What were
the main findings of those evaluation
studies?
• What impact do you feel the AHLN had
on capacity-building in the following
fields: social marketing; program
evaluation, monitoring and surveil
lance; partnerships and collaboration;
professional education†

4) Enabling and constraining factors
6) Future of the AHLN
This is a transversal theme, and questions
about the enabling/constraining factors will
be asked when discussing “organizational
structures” and especially “integration and
partnerships.” Additional questions (below)
will be asked to validate and synthesize
the information.
• From your perspective, what are the
greatest strengths of the AHLN? What
factors do you feel contributed the most
to these strengths/successes?
• From your perspective, what are the
greatest challenges/obstacles asso
ciated with the implementation of
the AHLN? What factors do you feel
contributed the most to limit/constrain
the implementation of the AHLN?

• How would you characterize the future
of the AHLN?
• What characteristics of the AHLN do
you consider unique and potentially
useful for other jurisdictions?
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Navigating the health care system: perceptions of patients
with chronic pain
A. L. Dewar, PhD (1); K. Gregg MSc (1); M. I. White PhD (2,3); J. Lander, PhD (4)

Abstract
A new framework is needed for patients with chronic pain and their primary care
physicians that acknowledges the individual’s experiences and provides evidenceinformed education and better linkages to community-based resources. This study
describes the experience of 19 chronic-pain sufferers who seek relief via the health care
system. Their experiences were recorded through in-depth semistructured interviews and
analyzed through qualitative methods. The participants reported early optimism, then
disillusionment, and finally acceptance of living with chronic pain. Both individuals with
chronic pain and their health care professionals need evidence-informed resources and
information on best practices to assist them to manage pain. Empathetic communication
between health care professionals and individuals with chronic pain is crucial because
insensitive communication negatively affects the individual, reduces treatment compliance
and increases health care utilization.
Key words: chronic pain, empathetic communication, health care system, patients’
perspectives, patient education, qualitative research, coming to terms

Introduction
Pain is a complex phenomenon with
physical, psychological, social and spiritual
aspects. Chronic pain has a major effect on
individuals and their families, on health
care costs and on productivity. Individuals
with chronic pain are frequent users of
health care services,1,2 with most seeking to
relieve their symptoms, primarily if the pain
interferes with their day-to-day activities, or
to determine if the pain indicates a serious
pathology.3,4 Of the range of health care
professionals, the primary care physician
plays an important role in assisting patients
to manage their pain and is a key source of
information. Yet pain, particularly chronic
pain, often remains unrelieved and the
reasons why are not well understood.

Researchers have found that individuals’
perceptions and management of their pain is
influenced by their experiences with treat
ment regimes,5 their interactions with
health care providers6-9 and their beliefs
about the nature and causes of pain.4,10-13
The meanings of both pain14 and pain
management regimes13,15,16 differ between
patients and health care professionals.
These differences in perceptions affect the
patterns of help-seeking and adherence
with treatment regimes.
People with pain often become socially
isolated.17 They may be labelled as
“malingers” and even “drug seekers” and
seek recognition and acceptance from
health care professionals as well as the
broader society.18 As chronic pain can be
frustrating and difficult to treat, patients

are often expected to accept their pain
and to learn to manage it themselves.13,19-22
Chronic pain sufferers comment that
health care providers vary in attitude,
knowledge and understanding of the
social and emotional impact of pain,8,11,23,24
expect adherence to the medical model of
care8 and may not determine the patient’s
preferred management strategies.23 At the
health care systems level, pain manage
ment services are not coordinated25 and
evidence-based resources to assist both
individuals and health care professionals
are minimal. If health care professionals do
not meet patient expectations, they either
withdraw from care or “shop around”
to find providers whose model of care
coincides with their own.4,12 For chronic
pain sufferers, interacting with the health
care system can be complicated and
stressful, and the outcome unsatisfactory.
These circumstances promote the cycle
of high use of health care services and
unrelieved pain.
The purpose of this paper is to describe the
perspectives of people with chronic pain as
they seek relief via the health care system.

Methods
Description of the participants
Most participants were recruited though a
mailing to a chronic pain support group,
and two were recruited via snowball
sampling.26 Participants were eligible if
they had back pain, neck pain or migraine
headache, were between 40 and 65 years
old and had experienced pain for a
minimum of six months. Participants with
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back or neck pain or migraine headache
were chosen because, according to
Canadian population studies,27,28 these are
the most common types of chronic pain.
Pain here can have a marked effect on
individuals: back pain can contribute to
pain in the lower extremities and neck pain
to pain in the upper extremities; migraine
headache is an example of severe, episodic
and unpredictable chronic pain. While
chronic pain is defined as pain that exists
for a minimum of three to six months, we
chose six months as the minimum for this
study so as to include those who would
have had to manage their pain longer.
As one ages, one is more likely to have
chronic pain, and chronic pain sufferers,
on average, have endured their pain for
10 years.27,28 The age range was set at
40 to 65 years to achieve homogeneity
within a broad sample and to include
those who may have had to become unem
ployed due to chronic pain and/or found
it necessary to re-train or re-educate them
selves for other careers.
Of the 19 individuals recruited, 15 had
suffered chronic pain for more than ten
years and four for less, with the duration
of their pain ranging from 4 to 52 years;
12 were single, widowed or separated
while seven were married; 13 were women.
Participants represented various levels of
education and types of employment. Two
worked full-time, six worked part-time
or were retired, and one was a full-time
student; ten stated they were unable to
work because of their chronic pain. All
19 participants had government-administered
health care insurance that funded some of
their health care needs including physician’s
visits; nine had third party insurance
such as Worker’s Compensation Boards,
automobile insurance and supplementary
health insurance.

Data collection and analysis

pain. Approximately half the interviews
were done over the telephone and the
remainder were face-to-face. Interviews
ranged from 30 to 90 minutes. Participants
were interviewed until data saturation was
achieved, i.e. until no further informa
tion emerged from the interviews.29
Six participants were re-interviewed to
verify and expand upon the themes that
were being found in the data.
Data analysis began with the first inter
views. Data were analyzed by searching for
themes. Preliminary codes that captured
the participants’ descriptions of their expe
riences were assigned.26,29 Second-level
codes or categories were developed from
these preliminary codes. Using constant
comparative methods,30 categories were
examined for similarities and differences.
Two researchers (A. D., K. G.) developed and
verified the major conceptual categories.
A third (J. M.), who was not involved in
the data collection, assisted with the data
analysis. An audit trail was established
through a reflective journal and field notes.29
Data diagrams were used to conceptualize
the data as a whole.

Results
Coming to terms
The major category that evolved from the
data, “Coming to terms,” best described
the participants’ search for a cure or for
better pain management. Attitudes changed
from initial optimism to disillusionment
and then to a level of acceptance of the
realities of their pain and the limitations
of the available health care. This timeconsuming process often involved repeated
interactions with different health care
providers. Three subcategories evolved
from the data: “Working with the system,”
“Changing perspectives” and “Becoming
realistic.”

Ethics approval was obtained from the par Working with the system
ticipating university and all participants
provided informed consent.
Data were gathered with the help of a
semistructured interview guide and included
questions about how participants managed
their pain, who helped them manage it
and how they sought assistance for their
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Participants approached their primary care
physician as a gatekeeper to the health
care system, with the expectation that
their pain would be relieved and the cause
diagnosed. For most participants, this
expectation was not met; thus began their
struggle to seek a cause, find some relief or
adjust to their pain.
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Seeking a cause
The participants initially anticipated the
cause of the pain would be determined.
Given the nature of chronic pain, success
could sometimes depend upon the
persistence of the patient and/or physician
though often a cause could not be found;
in such cases, the participants often felt
devastated as they believed this invalidated
their pain. Other researchers have also
found that a diagnosis legitimizes a
sufferer’s pain13,16,19,31 and reduces the
perceived stigma associated with an invisi
ble condition.32 It also establishes their
credibility, not only to the physician, but
also to family, employers, co-workers and
friends.
I cannot believe that the MRI didn’t
show what’s going on with me.
I cannot believe with medicine today
that something doesn’t stand out like a
sore thumb and say, “Oh goodness, no
wonder the woman is like this.”

Interacting with the primary care physician
Many participants indicated that having a
supportive physician who provided guid
ance, sympathy and treatment options
helped them manage their pain. A sup
portive relationship was characterized
by the physician’s willingness to listen
to and believe them and to consider
their perspective in treatment decisions.
Even if the treatments did not relieve
the pain, participants continued to visit
their physicians if the relationship was
supportive.
My physician [helps me manage my
pain], I’ve been seeing him…[for some
time] and [my pain] was difficult.
… I didn’t know where the pain was
coming from. Some days were worse.
He tried different medications.
Many participants reported positive inter
actions with their physicians, but others
found that their physicians were dismissive
and hurried and did not provide information
or solutions that relieved their pain.
When they sought care for other health
concerns, they considered that their
physicians too quickly attributed these to
their chronic pain.
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When you go to the physician and
say you have something else or you’re
not feeling well, they don’t hear what
you’re saying because you’ve already
talked to them about pain every visit
for the last few years.
Whatever the relationship, participants
depended upon their physicians to pre
scribe medications, provide information
and refer them to medical specialists and
other health care professionals. As this
relationship was so vital, the participants
developed various techniques to attract
the physician’s attention and maintain
support. For instance, they learned not to
overburden the physician with numerous
complaints but only reported on “one pain”
or on their major pain problem to stop
him or her from “tuning out.”
I got to learn that you didn’t mention
too much of your pain to the physician,
you only mentioned a certain little bit
that really concerned you.
Our findings support those of other
researchers who argue that patients believe
that they are primarily responsible for
maintaining the relationship with their health
care provider and use various strategies
to preserve this important relationship.7,9
Chronic pain can also limit patients’
access to diagnostic procedures as well as
referrals to other health care professionals
and medical specialists, particularly when
third party insurers are involved. Certain
diagnoses, such as failed surgeries or
fibromyalgia, or involvement in litigation
labelled patients as “risky,” and some
physicians were hesitant to take them
under their care.
My [primary care physician] was
moving … and I was trying to find a
new GP and it’s like finding a needle in
a haystack. Nobody wants this. I know
it’s not me personally but there’s too
many [health care problems] going on.
I’m a complex patient.

Changing perspectives
When their pain was not relieved and/or a
cause or diagnosis not established, many
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participants became disenchanted with
their health care providers and the health
care system; they began to view their pain
and their health care differently and search
for alternatives. This change in perspective
was also influenced by conflicting messages
about treatment and by their experiences
and beliefs about the effectiveness of
medications, causing them to feel anxious
about finding help.

Conflicting messages about treatment
Participants reported receiving confusing
or conflicting information from different
physicians and health care providers. For
some, this affected their willingness to seek
further treatment. Even having a diagnosis
did not always explain the pain or give
direction for satisfactory treatment, leaving
participants sceptical and concerned about
where to get assistance.
[S]o they said there was no correlation,
it didn’t fit … I thought, “Oh well,
they must be right, of course.”… The
physicians were gods to me at that
point, and I went for MRIs, I went
for all kinds of things, and the more
physicians you see, the more opinions
you get … So you’re left totally confused
as to what direction you should take or
what is really going on with you. I sort
of opted to just do it myself, go home
and do the natural thing and let my
body heal, but it didn’t, it never did.
I’m doing what seems to work but
I don’t know if it’s the best thing.
Nobody has ever discussed that with
me. I’ve been given prescriptions for
painkillers and told to take them as
needed, and some physicians seem to
[sic]—like the rehab physician—think
you should take as little as possible.

Concerns about medications
While intending to provide relief, medica
tions were sometimes a major source of
concern and even conflict between the par
ticipants and their primary care physicians,
particularly if there were troublesome side
effects, or if the participant’s knowledge,
beliefs or experiences were at variance
with those of the physician.
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I dropped the anti-seizure medication
… because I’d broken out really bad
[sic] on my hand—severe blistering.
My physician kept trying to convince
me it was dermatitis … After 3 months
of trying cortisone, steroids … I
couldn’t wash my dishes under warm
water, I would go through the roof.
I decided to personally try to reduce
my dose to 300 mg a day.… My skin
improved.
Many participants did not understand how
to manage their medications or the role they
played in their treatment. Some reported
that pain medications worked for a while
and then stopped; several reported that
they became “allergic” to medications or
that they were afraid of becoming addicted.
Antidepressants were a common source
of concern and best represent physicians’
and patients’ differing perspectives. Many
participants were ambivalent about the
helpfulness of antidepressants and either
restricted their use or wanted alternative
methods for dealing with their mood and
their pain.
I refused to go on 150 mg of
[antidepressant]. It was like a tug
of war. He thought I was sabotaging
myself and didn’t understand why I
was spending so much money to go to
physiotherapists ... I don’t care what
they say about it not being addictive—
it’s a bunch of bull.
Side effects were not the only concern
regarding prescriptive medications. Some
of those participants who were prescribed
opioids believed that their physician
labelled them as “drug-seeking” and they
felt mistrusted. Additionally, opioids can
contribute to feelings of dependency,
inequity and vulnerability among chronic
pain sufferers.
I just couldn’t do that revolving door
right now. Going for pain medication
and trying to save them, drag them
out as long as I possibly could, so I
had something for pain because it’s
humiliating going back for more. When
you take your last, it’s horrible…. It’s
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so humiliating more than anything.
The idea that the physician doesn’t
trust you and believe you.
While patients are reluctant to take opioids
and other pain-relieving medications,10,23,33
there has been little research regarding
reservations about taking antidepressants
for pain.34 Piguet found that patients did
not associate antidepressants with pain
relief and felt the physician did not believe
that they were in pain.34 Our participants
commented that medications and their side
effects were the “double-edged sword” of
pain treatment and a major factor in their
change in perspective on the health care
system. Their comments also illustrate
that their interactions with prescribers
influence their feelings about themselves
as pain sufferers; likewise, prescribers’
pain management practices influence their
patients’ beliefs about medications.10

Searching for alternatives
The participants became disillusioned with
conventional health care when they felt
invalidated, when there were unresolved
differences about treatment decisions
and when there was a lack of shared
decision making. To address their pain and
dissatisfaction, they tried other options:
changing primary care physicians, seeing
other health care professionals or seeking
further information. Complementary and
Alternative Medicine (CAM) was an option
and an adjunct to prescription medications
for many, particularly if patients were
afraid of addiction or otherwise concerned
about conventional medications. Some
participants were enthusiastic about CAM
practitioners because they devoted more
time to them and managed their health in
a holistic manner.
Oh, and I saw a naturopath one
time. It was like nothing I had ever
experienced. He asked me everything
about mental, physical, spiritual
health. It was a two-hour appointment
… I saw him occasionally when I was
fed up with the medical system, and
he usually came through with
something helpful.
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As with conventional medicine, CAM did
not work for everyone, and some approaches
were expensive. Some participants reported
that CAM medications seemed to work
for only a while and that some had
side effects.
In my specific case, I tried all kinds
of alternative treatment but a lot of
them didn’t work because it’s
very individual.
Patients’ disillusionment with CAM for pain
management is not widely reported in the
literature.35 However, more pain sufferers
are turning to CAM, and there are varying
reports of efficacy when CAM is used
alone or in conjunction with conventional
therapies.36

Becoming realistic
Often many interventions or combinations
of interventions, such as exercise, painrelieving medications or CAM, appeared
to work, but only temporarily. The
participants, weary of having their hopes
repeatedly raised and dashed with only
short-term relief, became reluctant to seek
care. This phase involved acknowledging
the system’s limitations, accepting the
reality of the pain and seeking information
to assist them to manage.

Acknowledging the system’s limitations
Participants described a transition when
they were able to move from searching for
a cure and being dependent on the medical
system to the realization that the pain was
ongoing. They did not expect a quick cure,
but they kept their options open while
functioning within their limitations.
I went through the gamut of home
opaths, naturopaths, pain clinics … it
all works for a short time. The hardest
part of the situation is to accept that my
life is full of pain, and I have to make
the best of it and go on. I wouldn’t say
I’m not willing to try new things. I’m
more sceptical of it.
For some participants, becoming realistic
meant they learned to find a balance
between interventions. During this stage,
many began to reduce their use of pre
scription medications and incorporate their
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knowledge of other treatment methods into
a regime that helped them.
In the middle of the night … I will use
Reiki. Then … I will use hypnosis to
go back to sleep. I did the pain course.
I’m hoping it will help me.

Accepting the reality of the pain
Current pain practice generally encourages
acceptance of chronic pain, as opposed to
an ongoing search for a cure. However,
health care professionals should be cautious
when discussing acceptance as a goal for
patients living with a chronic condition. 22
The numerous definitions of acceptance37,38
indicate that terms and their meanings need
to be carefully communicated between
patient and physician.
Most participants did not respond positively
when health care professionals told them
that they must accept the situation and
“live with the pain.” Such comments were
viewed as an excuse for not determining
the cause and placing the onus on the
patient to accept the situation. Acceptance
was equated with physicians not trying to
find a solution.
You can’t just accept your pain because
if you just accept it, you won’t have a
life. You have to find ways of easing
the pain or you won’t be able to
function. But people accept it because
they’re frustrated with medical advice
or lack of it.
Conversely, others reported a different
view of acceptance and indicated that
accepting chronic pain meant that their
search and hope for relief had ended. For
these individuals, becoming realistic meant
learning to endure the pain. Acceptance
was helpful in dealing with their situation.
I’ve searched for 20 years and then
gave up searching … I have tried
everything—relaxation, biofeedback,
magnet therapy. I’m at the point where
it takes too much [sic] energy than
I’ve got and I don’t use my energy
trying anymore.

Vol 29, No 4, 2009

Seeking information
People with chronic pain want clear expla
nations about the diagnosis and treat
ment, and supportive reassurance and
advice about pain management.3,16,19,39,40
Many participants described obtaining
information through formal and informal
sources. Support groups provided access
to experts and allowed them to share
ideas and experiences with their peers.
This type of support empowered them
to make more informed choices and was
an important adjunct to the care offered by
their physicians.
My support group meetings are
important; when I went to the first
meeting, they had a pharmacist there
and suddenly all my stomach problems
were resolved because I discovered
[my stomach problem was due to] my
pain medication. [I get] information
from various support groups ... I’ve
met people through these and learned
a lot.
Participants who used group support and
educated themselves about pain manage
ment generally spoke in more positive terms
about their situations and interactions
with health care providers. However, not
all participants were members of these
organizations. Some stated they did not
find these “pity parties” helpful and chose
to manage pain on their own.

Discussion
Coming to terms with the pain was a process
of working with the system, changing
perspectives and adjusting to the reality
of pain. This complex process involved a
series of difficult personal transitions. As
the participants learned that their chronic
pain was not going away, they also learned
that their physicians were not able to
provide all the answers and solutions, and
that available treatments had side effects
and limitations. However, a trusting and
supportive relationship with a physician
who believed their complaints and helped
them to become less dependent on the
health care system and more reliant upon
themselves was important; non-supportive
encounters, on the other hand, could lead
to a personal disconnection with the health
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care system, or a withdrawal. Because of
their numerous and, at times, prolonged
encounters with the health care system,
participants who were involved with third
party insurers were particularly prone to
withdrawing and becoming discouraged
about finding relief. This disconnection has
many ramifications, the most important
being that pain sufferers do not obtain
the treatment that they require for other
comorbid conditions. Their perceived
need to be responsible for managing
their interaction with their health care
providers increases the many troublesome
burdens associated with chronic pain.
Patients need a combined approach to
pain management—and the support to try
these various approaches—that incorpor
ates different strategies that can work alone
or in combination with medications.

Conclusion
Even if the cause of the pain is not
diagnosed, patients need confirmation that
their chronic pain is “real” and want to feel
empowered through access to consistent
and reliable information on best practices.
This suggests that there is a lack of acces
sible evidence-based resources to help
patients and health care professionals, that
existing resources are underutilized and
that communication between health care
providers and patients needs to improve.
The emphasis on “acceptance” as the
patient’s responsibility can create an addi
tional barrier between patients and physi
cians. An important finding was the degree
to which the perception of contradictory
diagnosis and treatment advice played in
building scepticism and dissatisfaction,
which resulted in high utilization of or
withdrawal from the health care provider
and the health care system.

Practice implications
Both health care professionals and patients
need a better framework to address
chronic pain. The study participants were
seeking better information about types of
medications, non-pharmaceutical options
and CAM. Further research on the efficacy
of CAM and conventional therapies for pain
management could reduce the economic
burden of this vulnerable population.
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The participants frequently commented
that they were not heard and that they
were not being provided with consistent
information about best practices; health
care professionals should be aware of the
differing expectations between patients and
practitioners and provide support, focusing
on how they can best assist the person to
deal with the realities and ambiguities of
chronic pain. Further research is needed on
how to improve communication between
health professionals and patients. At
the health care systems level, services need
to be coordinated to provide improved access.
With the prevalence of chronic pain in the
population and its socio-economic burden,
there is an urgent need to reduce the gap
between current research and health care
practice and to provide evidence-based
resources to chronic pain sufferers and
their families. There is a need to synthesize
and mobilize our current knowledge base
to support health care professional training
and consumer education.

Limitations to the study
Most of the participants were recruited from
the member database of a chronic pain
education and support organization; they
represent those who are willing and able
to join these associations. The participants
were relatively well educated and may be
less vulnerable and have more options than
pain sufferers from a lower socio-economic
position.
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School-based tobacco-control programming and
student smoking behaviour
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Abstract
The study examined the association of a school-based tobacco-control program with
students’ smoking behaviour over time using three cross-sectional, provincial census
datasets (grade 10 students in 1999, grade 11 students in 2000, grade 12 students in
2001). Data were collected from all secondary schools in Prince Edward Island (Canada)
using the Tobacco module of the School Health Action, Planning and Evaluation System
(SHAPES). The proportion of regular smokers increased from grade 10 (22.3%) to grade 12
(27.8%, χ2 = 10.35, df = 1, p < 0.001). Being exposed to different school-based tobacco
programs and policies in grades 10 and 11 was not associated with the smoking behaviour
of grade 12 students. The strongest predictors of smoking behaviour were having friends
or close family members who smoke. This preliminary evidence suggests that programs
and policies associated with banning smoking and enforcing smoking restrictions at
school may be insufficient unless they also address the influence of smoking peers and
family members and link to comprehensive programming within the broader context of
other community and policy level interventions.
Key words: policy, schools, tobacco control, social and environmental influences

Introduction
Early initiation of tobacco use is associated
with a longer time spent smoking, thus
increasing the risk of many tobacco-related
diseases.1,2 Despite the overwhelming
evidence of the harmful effects of
smoking,3 youth smoking rates remain
high in Canada.4 Most smokers (about 80
to 90%) start smoking while at school5 and
rates of smoking increase from youth to
young adulthood.6,7 According to the 2006
Canadian Tobacco Use Monitoring Survey,
nationwide 15% of 15- to 19-year-olds and
27.3% of 20- to 24-year-olds were current
smokers, while in the province of Prince
Edward Island (PEI), 14% of 15- to 19-yearolds and 31% of 20- to 24-year-olds were
current smokers7. Moreover, the increasing
use of tobacco by youth in PEI schools

was reported to range from a low of 3%
of grade seven students to a high of 24% of
grade 12 students.8 This increase in the
smoking behaviour of youth as they
transition through high school represents
a real health concern.
A strong body of literature supports the
influence of family (parents and siblings),
“popular kids”, close friends and the
school environment on youth smoking
behaviour.9-15 Previous studies have shown
that, while school-based interventions
may increase knowledge about the effects
on health of tobacco,16 they have had
limited impact on tobacco-control efforts
with youth.16-19 School-based preven
tion programs can be improved when
they are combined with intensive

community-based interventions, and
home supports such as parental supervi
sion.12,13,20,21 School-level tobacco-control
policies1,12,22,23 may contribute to youths’
decisions not to smoke.14 Students spend
about 25 hours each week in school during
which time they could be continually
exposed to programs, policies and peer
group activities to reduce or prevent
tobacco use. Understanding how these
different social and school influences
may either support or inhibit tobacco
use may contribute to a better under
standing of the roles of schools in tobacco
control.
This study was a part of a comprehensive
tobacco preventive initiative called the
Prince Edward Island Tobacco Reduction
Alliance (PETRA) that was officially
launched in the fall of 1998. Between
1999 and 2001, PEI introduced a provincewide initiative to implement both schoolbased policies banning smoking on school
grounds and school-based smoking pre
vention programming phased in over a
three-year period in all schools. During
this time, PETRA also continued to work
towards enforcement of banning smoking
in public places such as restaurants, bars,
shopping centres and work places and
enhancing tobacco control initiatives
across the province.
Our previous results, using data from
the PETRA initiative, showed significant
differences in the influences of policy
and programs on the smoking behaviour
of grade 10 and grade 12 students.24,25
For grade 10 students, attending a school
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with both smoking-prevention policies
and programs was not associated with
a decreased risk of occasional smoking;
however, the grade when youth enrolled
in high school, the smoking behaviour
of senior students and close friends, and
clear rules about smoking at school were
associated with the effect of school-based
tobacco programming. For grade 12
students, attending schools with smokingprevention programming was associated
with a decreased risk of occasional smoking
(Odds ratio [OR] = 0.42, 95% confidence
interval [CI]: 0.18, 0.95) and schoolbased policies banning smoking on school
property were associated with a small
increased risk of occasional smoking (OR =
1.06, 95% CI: 0.67, 1.68).
Given the findings from those studies,
we were interested in understanding the
experience of one group of high school
students who might have witnessed the
implementation of the tobacco policy and
programs as they moved from grade 10
(at 15 to 16 years old) to grade 11 (at 16 to
17 years old) when four schools were
introduced to the policy and six schools
were introduced to programs, and then
to grade 12 (at 17 to 19 years old) when
all 10 schools had both the policy and
the programs. Understanding how these
different social and school influences
may either support or inhibit tobacco use
would provide valuable insight for future
prevention programs within PEI and other
jurisdictions. The purpose of this paper
was to determine the factors that most
influence whether or not a school-based
tobacco-control program influenced the
smoking behaviour of students during their
transition through high school (grades 10
to 12).

Methods
Sampling procedure
We collected repeated cross-sectional
smoking behaviour data from a census
sample of all 10 English-speaking secondary
schools* in PEI over three years (1999, 2000,
2001) using the tobacco module of the School
Health Action, Planning and Evaluation

System (SHAPES).26 Overall, there were
13 131 observations over three waves of data
collection (n = 4114 in 1999, n = 4427 in
2000, n = 4590 in 2001). For this paper, we
reported on a group of students who were
eligible to be followed over all three waves
of data collection, grade 10 students in
1999 (n = 1537), grade 11 students in 2000
(n = 1514) and grade 12 students in 2001 (n =
1429). Without having longitudinally linked
data, these observations are our most
accurate representation of the students who
may have participated in all three years of
the study.
In Year 1 (1999), none of the schools
had policies banning smoking on
school property or were participating in
provincially directed school-based smoking
prevention programs; in Year 2 (2000),
four of the schools had introduced a policy
banning smoking on school property and
the remaining six schools had implemented
provincially directed school-based smoking
prevention programs (Students Working
in Tobacco Can Help [SWITCH] and Kick
the Nic24,25); in Year 3 (2001), all 10 schools
had introduced a policy banning smoking
on school property and implemented the
provincially directed school-based smoking
prevention programs (SWITCH and Kick
the Nic).

Measures
Demographic variables included age, grade
and gender. We identified three smoking
behaviours (smoking status): regular smo
ker (smokes every week), occasional
smoker (smokes less often than weekly)
and current non-smoker (never smoked or
tried once but quit). Student characteristics
included misperceptions about smoking
behaviour of other youth their age, i.e.
inaccurate estimation of the number of
fellow students who actually smoke.
School and environment characteristics
included seeing fellow students smoking
near the school, seeing teachers or staff
smoking near the school, clear smoking
policy rules existing in the school, students
getting in trouble if they break the smoking
rules, students smoking where they are
not allowed in the school, and students

being asked their age when buying
cigarettes. Social influences included the
number of smokers in the students’ homes
and the number of their close friends
who smoke.

Questionnaire implementation
Data collection and research protocol pro
cedures are fully described elsewhere.24,25
Briefly, teachers implemented the tobaccouse questionnaires during class time using
an exam-type protocol.19,24 In accordance
with ethical requirements, all data on
the surveys were collected anonymously
so that individual student smoking
behaviour could not be tracked over time.
The University of Prince Edward Island
Research Ethics Board and appropriate
school board ethics’ committees approved
all procedures, including passive consent.

Analysis
We examined changes in the prevalence of
smoking and related characteristics over
time with that group of students who may
have participated in all three years of this
study (grade 10 in 1999, grade 11 in 2000
and grade 12 in 2001) using descriptive
statistics and chi-square analyses. In order
to understand the characteristics that are
associated with smoking behaviour by the
end of high school, we conducted three
logistic regression models using the grade 12
(2001) sample to differentiate current nonsmokers from occasional smokers, occa
sional smokers from regular smokers, and
current non-smokers from regular smokers.
These analyses were also done separately
by gender. SPSS 15.0 was used to conduct
the analyses.27

Results
Table 1 shows the descriptive characteris
tics of student smoking behaviours. The
majority of the students ranged in age from
15 to 19 years, were located predominantly
in rural schools (70%), with slightly more
females (about 52%) than males. There
was a significant increase in the proportion
of regular smokers from 1999 to 2001 (χ2 =
10.35, df = 1, p < 0.001) and a significant
decrease in current non-smokers (χ2 =
7.93, df = 1, p < 0.01).

* The French school district was not included because confidentiality could not be guaranteed when reporting the data due to the small sample size of students.
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School and environment characteristics
and smoking behaviour
Between Year 1 (1999) and Year 3 (2001),
there were significant decreases in reports
of seeing students smoking near the
school property (χ2 = 42.57, df = 1, p
< 0.001) and teachers or staff smoking
near the school property (χ2 = 35.44, df =
1, p < 0.001); students overestimating
the percentage of students their age who
smoke (χ2 = 80.25, df = 1 p < 0.001);
and students being exposed to smoking in
the home (χ2 = 8.16, df = 1, p < 0.001).
Moreover, school policies and enforcement
of those policies also improved during the
three years of the study, with a greater
percentage of students reporting that clear
smoking rules were in place in their school
(χ2 = 49.68, df = 1, p < 0.001) and that
students who break the rules get in trouble
(χ2 = 18.95, df = 1, p < 0.001).

School and environmental factors
associated with current non-smoking
versus occasional smoking (grade 12)
Table 2 shows the characteristics associated
with differentiating current non-smokers
from occasional smokers. In the full
model, the only significant characteristic
associated with an increased risk of being
an occasional smoker was having one or
more close friends who smoke. The odds of
being an occasional smoker increased for
students with one or more close friends who
smoke (OR = 2.57; 95% CI = 1.86, 3.56).
The gender specific models showed that
having friends who smoke increased the
likelihood of being an occasional smoker
among female students (OR = 2.99; 95%
CI = 1.94, 4.61) more than among male
students (OR = 2.11; 95% CI = 1.29, 3.46).
Female students who saw other students
smoking where they were not allowed
were more likely to be occasional smokers
than male students (OR = 1.58; 95% CI =
1.02, 2.47). Moreover, female students
were more likely than male students to be
occasional smokers (OR = 1.38; 95% CI =
1.00, 1.88).

School and environmental factors
associated with occasional smoking versus
regular smoking (grade 12)
Table 3 shows the characteristics associated
with differentiating occasional smokers
from regular smokers. In the full model,
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two characteristics were associated with
an increased likelihood of being a regular
smoker: having one or more family
members in the home who smoked (OR =
2.58; 95% CI = 1.76, 3.79) and having
one or more close friends who smoke
(OR = 14.47; 95% CI = 7.17, 29.20).
When the models were run separately by
gender, there was a difference in the size
of the effect for close friends’ smoking. For
male students who had close friends who
smoke, the odds of being a regular smoker
were 17 times that of those who had no
close friends who smoke (OR = 17.69;
95% CI = 6.43, 48.67). Similarly, female
students who had one or more friends
who smoke were 12 times more likely to
be regular smokers compared to those
with no close friends who smoke (OR =
12.06; 95% CI = 4.52, 32.22). Both male
and female students with one or more
smokers in the home were more likely to
be regular smokers compared to students
with no smokers in the home (female
students, OR = 2.48; 95% CI = 1.49, 4.14;
male students, OR = 2.63; 95% CI =
1.45, 4.76).

School and environmental factors
associated with current non-smoking versus
regular smoking (grade 12)
Table 4 shows the characteristics that dif
ferentiated current non-smokers from
regular smokers. In the full model, three char
acteristics were significantly associated
with being a regular smoker compared to
a non-smoker: students who have one or
more close friends who smoke compared
to those with no close friends who smoke
(OR = 37.46; 95% CI = 19.39, 72.36); who
have one or more smokers in the home
compared to those with no smokers in the
home (OR = 2.35; 95% CI = 1.67, 3.30);
and who see teachers and staff smoking on
or near school property compared to those
who did not report seeing teachers smoking
near the school property (OR = 1.78; 95%
CI = 1.13, 2.80).
Separate models for gender differences
showed that the strongest influence on
regular smoking behaviour for both male
and female students was having one or
more close friends who smoke. Female
students with one or more close friends
who smoke were over forty times more
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likely to be regular smokers than those with
no close friends who smoke (OR = 41.16;
95% CI = 16.10, 105.20). Similarly, male
students with one or more close friends
who smoke were over thirty-six times more
likely to be regular smokers than those
with no close friends who smoke (OR =
36.04; 95% CI = 14.11, 92.05). Having
one or more smokers in the home was
associated with being a regular smoker for
both female students (OR = 2.58; 95%
CI = 1.56, 4.25) and male students (OR =
2.17; 95% CI = 1.33, 3.51). Female
students who estimated that over 30% of
their peers smoke were twice as likely to
be regular smokers (OR = 2.39; 95% CI =
1.36, 4.21). Similarly, female students who
reported seeing students smoke where
they are not allowed were more likely to
be regular smokers than those who didn’t
(OR = 2.32; 95% CI = 1.37, 3.93). Seeing
teachers and staff smoking near the school
was associated with an increased likeli
hood of regular smoking for male students
(OR = 2.43; 95% CI = 1.35, 4.38).

Discussion
To our surprise, the prevalence of regular
smoking among this group of secondary
school students in PEI increased as they
moved from grade 10 through 12. The
tobacco-control initiatives implemented in
PEI over the three years of data collection
did not cause smoking rates to plateau—let
alone decline—as youth in the province
transition through adolescence. The com
prehensive programming may not have
been sufficiently intense or frequent to
have had an effect.
However, although it may appear that this
prevalence of regular smoking among
this age of students was a result of a failure in
the programming, it may also be a function
of the natural timing of youth smoking
behaviour, with rates of smoking onset
peaking at this age. In fact, the literature
consistently demonstrates that the smoking
rates of senior high school students (i.e.
grade 12) are usually higher than that of
their younger colleagues.19,28 There was
no systematic data collection or evaluation
completed around other community level
interventions to determine what might have
contributed to youth tobacco control. Our
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Table 1
Descriptive student and school characteristics, smoking status, and beliefs among grade 10 to 12 students
in Prince Edward Island high schools (1999 & 2001)
Demographics

1999

2001

(n = 1537)

(n = 1429)

%

(n)*
(797)

%
52.6

(n)*
(752)

χ2 = 0.11, df = 1, p < 0.74

Gender

Female
Male

47.8

(740)

47.3

(677)

Smoking status

Regular

22.3

(307)

27.8

(351)

χ2 =10.35, df = 1, p < 0.001

Occasional

21.5

(295)

21.5

(272)

χ2 = 0.00, df = 1, p < 0.98

Current non-smoker

56.2

(772)

50.7

(641)

χ2 = 7.93, df = 1, p < 0.01

≥ 30%

76.1

(1163)

60.8

(857)

χ2 = 80.25, df = 1, p < 0.001

Misperception of youth smoking prevalence

52.2

Chi-square

< 30%

23.9

(365)

39.2

(553)

See students smoking near school

Yes

98.9

(1488)

94.8

(1336)

χ2 = 42.57, df = 1, p < 0.001

See teachers/staff smoking near school

Yes

26.9

(404)

17.7

(249)

χ2 = 35.44, df = 1, p < 0.001

In this school there are clear smoking rules

Yes

86.3

(1293)

94.1

(1322)

χ2 = 49.68, df = 1, p < 0.001

If students break the rules they get in trouble

Yes

74.1

(1107)

80.9

(1136)

χ2 = 18.95, df = 1, p < 0.001

Students smoke where not allowed at school

Yes

60.9

(912)

62.1

(869)

χ2 = 0.43, df = 1, p < 0.51

Students asked age when buying cigarettes†

Yes

54.1

(226)

48.9

(202)

χ2 = 2.21, df = 1, p < 0.14

1 or >

51.2

(784)

45.9

(634)

χ2 = 8.16, df = 1, p < 0.001

None

48.8

(746)

54.1

(746)

Number of smokers in home
* Numbers may not add to total because of missing values
† Regular smokers only

Table 2
Logistic regression analyses examining gender, school and environmental factors associated with current non-smokers versus
occasional smokers among grade 12 students in Prince Edward Island high schools (2001)
Current non-smoker (0) vs. occasional smoker (1)

Gender
See students smoking near school
See teachers/staff smoke at school
In this school there are clear smoking rules

Female

Total (N = 831)

Females (n = 460)

Males (n = 371)

OR (95% CI)

OR (95% CI)

OR (95% CI)

1.38 (1.00, 1.88)*

Yes

1.02 (0.49, 2.12)

1.01 (0.38, 2.75)

1.05 (0.35, 3.14)

No

1.00

1.00

1.00

Yes

1.45 (0.94, 2.25)

1.74 (0.93, 3.24)

1.33 (0.71, 2.52)

No

1.00

1.00

1.00

Yes

1.15 (0.55, 2.43)

1.63 (0.56, 4.75)

0.87 (0.30, 2.50)

No

1.00

1.00

1.00

If students break the rules they get in trouble

Yes

1.03 (0.67, 1.56)

1.25 (0.71, 2.18)

0.83 (0.43, 1.60)

No

1.00

1.00

1.00

Students smoke where not allowed at school

Yes

1.21 (0.86, 1.69)

1.58 (1.02, 2.47)*

0.87 (0.52, 1.47)

Misperception of youth smoking prevalence

≥ 30%

No

1.00

1.00

1.00

1.22 (0.88, 1.69)

1.44 (0.93, 2.25)

0.96 (0.59, 1.58)

< 30%

1.00

1.00

1.00

Number of smokers in the home

1 or >

0.96 (0.70, 1.32)

1.10 (0.72, 1.68)

0.86 (0.53, 1.41)

Number of close friends who smoke

1 or >

2.57 (1.86, 3.56)**

2.99 (1.94, 4.61)**

2.11 (1.29, 3.46)**

* Estimate is significantly different from estimate for reference category (p < 0.05)
** Estimate is significantly different from estimate for reference category (p < 0.001)
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Table 3
Logistic regression analyses examining gender, school and environmental factors associated with occasional versus
regular smokers among grade 12 students in Prince Edward Island high schools (2001)
Occasional smoker (0) vs. regular smoker (1)

Gender

Total (N = 563)

Females (n = 302)

Males (n = 261)

OR (95% CI)

OR (95% CI)

OR (95% CI)

Female

0.58 (0.39, 0.86)*

Yes

1.08 (0.65, 1.72)

0.85 (0.23, 3.11)

1.67 (0.40, 6.92)

No

1.00

1.00

1.00

Yes

1.45 (0.94, 2.25)

0.64 (0.32, 1.27)

1.82 (0.89, 3.71)

No

1.00

1.00

1.00

Yes

0.76 (0.31, 1.87)

0.54 (0.13, 2.17)

1.10 (0.32, 3.78)

No

1.00

1.00

1.00

If students break the rules they get in trouble

Yes

1.56 (0.89, 2.76)

1.86 (0.88, 3.93)

1.21 (0.49, 2.97)

No

1.00

1.00

1.00

Students smoke where not allowed at school

Yes

1.02 (0.67, 1.56)

1.34 (0.76, 2.35)

0.70 (0.36, 1.34)

No

1.00

1.00

1.00

Misperception of youth smoking prevalence

≥ 30%

1.28 (0.83, 1.97)

1.48 (0.79, 2.76)

1.14 (0.62, 2.09)

See students smoking near school
See teachers/staff smoke at school
In this school there are clear smoking rules

< 30%

1.00

1.00

1.00

Number of smokers in the home

1 or >

2.58 (1.76, 3.79)**

2.48 (1.49, 4.14)**

2.63 (1.45, 4.76)**

Number of close friends who smoke

1 or >

14.47 (7.17, 29.20)**

12.06 (4.52, 32.22)**

17.69 (6.43, 48.67)**

* Estimate is significantly different from estimate for reference category (p < 0.01)
** Estimate is significantly different from estimate for reference category (p < 0.001)

Table 4
Logistic regression analyses examining gender and school and environmental factors associated with current non-smokers versus
regular smokers among Grade 12 students in Prince Edward Island high schools in 2001
Current non-smoker (0) vs. regular smoker (1)

Gender

Total (N = 906)

Females (n = 470)

Males (n = 436)

OR (95% CI)

OR (95% CI)

OR (95% CI)

Female

1.03 (0.73, 1.45)*

Yes

0.79 (0.35, 1.83)

0.51 (0.15, 1.82)

1.38 (0.42, 4.56)

No

1.00

1.00

1.00

Yes

1.78 (1.13, 2.80)**

1.29 (0.61, 2.73)

2.43 (1.35, 4.38)*

No

1.00

1.00

1.00

Yes

0.87 (0.38, 2.01)

0.99 (0.26, 3.72)

0.87 (0.28, 2.70)

No

1.00

1.00

1.00

If students break the rules they get in trouble

Yes

1.44 (0.84, 2.45)

1.93 (0.94, 4.10)

1.00 (0.46, 2.19)

No

1.00

1.00

1.00

Students smoke where not allowed at school

Yes

1.28 (0.89, 1.83)

2.32 (1.37, 3.93)**

0.72 (0.43, 1.20)

No

1.00

1.00

1.00

Misperception of youth smoking prevalence

≥ 30%

1.41 (0.98, 2.05)

2.39 (1.36, 4.21)**

0.90 (0.54, 1.49)

See students smoking near school
See teachers/staff smoke at school
In this school there are clear smoking rules

< 30%

1.00

1.00

1.00

Number of smokers in the home

1 or >

2.35 (1.67, 3.30)*

2.58 (1.56, 4.25)*

2.17 (1.33, 3.51)*

Number of close friends who smoke

1 or >

37.46 (19.39, 72.36)*

41.16 (16.10, 105.20)*

36.04 (14.11, 92.05)*

* Estimate is significantly different from estimate for reference category (p < 0.01)
** Estimate is significantly different from estimate for reference category (p < 0.001)

Chronic Diseases in Canada

173

Vol 29, No 4, 2009

findings suggest that access to cigarettes
for this population was high, as indicated
both by students continuing to see others
smoking near school property and by not
regularly being asked their age when buying
cigarettes. These findings support a recent
study by Doubeni et al.29 who reported
that perceived accessibility of cigarettes
increases the risk of smoking among
youth. More robust studies are needed to
continue to explore the role of schools30
within a broader community context and to
enhance systematic monitoring and surveil
lance for health promotion and prevention
initiatives.
Additional analyses were used to better
understand the increasing prevalence of
smoking in this study population. For
instance, when we adjusted for age in
our analysis, it appears that both regular
and occasional smoking rates decreased
for grade 11 students during the same
time period. This is consistent with our
previous studies which highlighted that the
prevalence of regular smoking of grade 10
and grade 12 students decreased over the
three years of the study, from 20% to 15.8%
and from 30.1% to 24.6%, respectively.24,25
This finding also supports previous studies
that suggest targeting tobacco control
efforts at different age groups is particu
larly needed in high schools where tobacco
use increases with the age and grade of
students.24,25,31
Having close friends who smoke and having
one or more smokers in the home were
strongly associated with increased risk of
smoking among high school students. Over
the same period, the proportion of students
overestimating smoking prevalence of peers
and seeing students and teachers smoking
near their school decreased. The existence
of programs and policies in the school
environment was not generally associated
with smoking behaviour. Other strong
reviews also showed that many factors,
not just one single approach, influenced
adolescent smoking12,17,19,32-35 and that the
most effective tobacco-control campaigns
use a comprehensive set of policy measures,
target different populations and meet dif
ferent needs.24,31,36 Consistent with a recent
review by Sandford that suggests that there
is little evidence that school-based smoking
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education programs have a lasting impact
on youth smoking,37 we consider that a
population approach using government
and community interventions would better
address youth smoking prevention.
The changes in the social and environ
mental characteristics that influence
tobacco behaviour suggest that during
the three years of this study there were
statistically significant differences in the
knowledge and perceptions about tobacco
use and policy control among the students
we surveyed. These findings contribute
to previous research about the importance of
smoking policy and adolescents’ knowledge
about smoking.38-40 However, in the logistic
regression models these changes were
not associated with smoking behaviour.
This finding adds further support to the
literature on the influence of schools and
other environmental factors on smoking
behaviour of youth.12,34,39-41
Policies that allow smoking on or near
school property appeared to be potentially
detrimental to smoking control efforts
within the schools. For instance, we found
that seeing teachers and staff smoke near
the school was associated with greater
likelihood of being a regular smoker in
grade 12 students. Previous research sug
gests that seeing smoking near the school
could undermine new policies when
students perceive that teachers do not
practice what they teach.42 Additionally,
female students who saw other students
smoking where they were not allowed were
more likely to be regular smokers. This
finding contributes to previous research
suggesting that strongly enforced policies
are necessary for successful tobacco
control.43,44
As expected, the behaviour of family mem
bers and friends was strongly associated
with the likelihood of being a smoker.
The large odds ratio may be explained by
the fact that our results are drawn from a
sample of students as they move from
grade 10 through to grade 12, where typical
increases in smoking behaviour occur.
Moreover, our findings strongly support
social influences as important compo
nents of smoking prevention programs.24,45
A possible explanation for our findings is the
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important influence of social friendships on
smoking behaviour during high school. 46
The relationship between smoking behav
iour and close friendships is strongly
linked to the type of friendships and how
these friends influence behaviour.9,11 The
smoking behaviour of family members was
also a strong trigger for regular smoking
behaviour. However, developing effective
family programs that target adolescent
smoking within schools has been chal
lenging.47 Family-level interventions devel
oped for elementary school students48-50 or
community-based programs51-52 are often
not appropriate for high school students.
New research that brings families and
youth together to address tobacco-control
programming for students who are regular
smokers may contribute to important
lessons in tobacco control.
Having more close friends who smoke
was a strong influence on the smoking
behaviour of both male and female
students. Existing literature suggests some
gender differences in social influences,
although conflicting results indicate no
clear pattern.12,13,53,54 This study showed
that there was a substantial influence of
close friends’ smoking behaviour between
occasional and regular smoking for both
male and female students. A possible
explanation is that by grade 12 both male
and female students are experiencing
strong pressure to smoke. Providing strong
policy enforcement and negative messages
about smoking behaviour may contribute
to a cost-effective intervention; how to
alter the influence of close friends who
smoke is more problematic. Creating an
environment for the most susceptible
students in which smoking is viewed and
modeled negatively is likely to be a key
factor in their future behaviour. Recruiting
the help of influential persons and role
models to send powerful messages about
what is normal and accepted in regard to
smoking within a particular school may
be a possible strategy.23 For example, some
students who smoke and are considered
role models in the school may be able
to play a role in helping other smoking
students join cessation programs and/or
prevention programming for those who
have not transitioned to regular smoking.
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Limitations of the study
This study is subject to limitations. Selfreported surveys were used where the
validity of the responses is questionable.
Since we used sealed envelopes for the
student surveys to assure anonymity and
confidentiality of responses, we cannot
account for students who failed a grade
and may have answered the questionnaire
during the repeat year, who may have
answered the questionnaire one year but
not the next, who left the school for other
reasons and who were new to the grade
that year. The small number of high schools
(ten) within the province was insufficient
to conduct higher level analyses at the
school level. Classroom level analysis could
not be completed because of variability in
the class level data collection procedures.
Students’ self reports on the smoking
behaviour of their friends may have over
estimated their smoking influence. Without
ongoing surveillance of multiple factors
that influence smoking behaviour, we
cannot answer questions about what else
might have been happening in schools or
communities that may have accounted
for the observed changes. Some other
initiatives and events were happening
locally and nationally over the course of
the study; however, without systematic
data collection we are unable to suggest
any causality. Large studies that can com
pare across regions within the province
and possibly target subpopulations might
provide more robust data for informing
policy and programs.

Conclusion
The school tobacco-control programs
and policies implemented in PEI did not
appear to affect the smoking behaviour of
students by the time they were in grade 12,
though students showed a significant
increase in their knowledge and awareness
of the tobacco policy and beliefs about it
and its enforcement. Family and close
friends were the social and environmental
influences on the smoking behaviour of
this population of youth, suggesting that
programs and policies associated with
banning smoking and enforcing smoking
restrictions at school alone may not work
unless they also adequately address the
influence of smoking peers and family
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members and broader contextual envi
ronmental influences. While synergies
within the comprehensive tobacco strategy
may account for the overall decrease in
smoking rates in the province, factors other
than policy and program sentiments may
have played a large part in the increase of
tobacco use for this sample of students.
Additional longitudinal research with larger
populations, more schools, and linked
student data may address these concerns
more fully.
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A deprivation index for health planning in Canada
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Abstract

Great Britain5 and then introduced to other
countries,6-8 including Canada.9-13

Administrative databases in the Canadian health sector do not contain socio-economic
information. To facilitate the monitoring of social inequalities for health planning, this
study proposes a material and social deprivation index for Canada. After explaining the
concept of deprivation, we describe the methodological aspects of the index and apply
it to the example of premature mortality (i.e. death before the age of 75). We illustrate
variations in deprivation and the links between deprivation and mortality nationwide
and in different geographic areas including the census metropolitan areas (CMAs) of
Toronto, Montréal and Vancouver; other CMAs; average-size cities, referred to as census
agglomerations (CAs); small towns and rural communities; and five regions of Canada,
namely Atlantic, Quebec, Ontario, the Prairies and British Columbia. Material and
social deprivation and their links to mortality vary considerably by geographic area. We
comment on the results as well as the limitations of the index and its advantages for
health planning.
Key words: Social inequalities, deprivation, health, health planning, premature
mortality, Canada, geographical areas, metropolitan areas, urban areas, regions

Introduction
At a recent Canadian conference on health
indicators, the participants proposed a list
of 150 indicators as a means of giving the
public, care providers and health authori
ties reliable and comparable data on health
and the health system.1 The participants
also pointed out the need to report on
inequalities in health, especially those
resulting from socio-economic status and
urban or rural location of residence.

use, as well as information on income,
education, family structure and other socioeconomic characteristics of respondents
which can easily be cross-tabulated. The
same cannot be said of the administrative
databases created by provincial authorities
to track the progression of vital statistics,
such as mortality, or the use of health
services, such as hospital admissions and
primary care; these databases contain no
socio-economic data on the individuals
concerned.

Since the late 1970s, the production
of health surveys such as the Canada
Health Survey,2 the National Population
Health Survey (NPHS)3 and the Canadian
Community Health Survey (CCHS)4 have
addressed this need. They contain general
measures of health and health service

To make up for this shortcoming,
researchers generally use geographic proxies.
These pieces of socio-economic information
relate to small areas that can be introduced
into administrative databases by linking
these areas to the data available in the
databases. This approach was initiated in

All the Canadian studies that have
used geographic proxies tracked social
inequalities in health, generally using
mortality as a health indicator, although
some also considered measures of
morbidity and use of health services.
These analyses have also largely focused
on urban areas and have tended to use
only one indicator of social disparity—
neighbourhood income.
The contribution made by these studies
is undeniable. However, while income is
a powerful indicator of health and has
ramifications for other determinants of
health, it cannot take the place of all those
other determinants.14,15 This is why more
complex measures, namely deprivation
indexes, have been developed in Great
Britain16-23 and elsewhere in Europe
(Sweden,24 Italy,25 Spain,26 France27), as
well as in the United States,7,28,29 Japan30
and New Zealand.31 Such indexes cover
a wide range of domains, from material
deprivation alone17,20,23 to seven separate
domains, including income, employment,
health, education, crime, housing and
living environment.22 Such indexes have
already been proposed in Canada, namely
in Manitoba and Quebec, and in the
metropolitan area of Vancouver.32-35 They
vary substantially in content and design
and none covers Canada as a whole.
The deprivation index developed in Quebec
has been widely used in the health sector.
Since 2000, it has been introduced into a

Author References
1 Institut national de santé publique du Québec, Québec, QC
2 Ministère de la santé et des services sociaux du Québec, Québec, QC
Correspondence: Robert Pampalon, PhD, Institut national de santé publique du Québec, 945 Wolfe Street, Québec, QC, G1V 5B3,
Tel.: (418) 650-5115 ext. 5719, Fax: (418) 643-5099, Email: robert.pampalon@inspq.qc.ca

Vol 29, No 4, 2009

178

Chronic Diseases in Canada

dozen administrative databases covering
mortality, births, hospital admissions,
medical services, nursing homes, youth
protection services, clients of Centres Locaux
de Services Communautaires (CLSCs) and
community organizations.34,36-44 The index
is also being used for regional resource
allocation in Quebec40 and is associated
with various products (for example, SAS
program used to assign the index, population
tables based on the index, interactive index
mapping, etc.) that are available free of
charge on the Internet.45
We propose a national version of the
deprivation index developed in Quebec.
Our goal is to describe the conceptual
and methodological bases of the index, to
explore its validity and variations according
to geographic areas that reflect Canada’s
diversity, and to illustrate its use in health
planning through a single example—
premature mortality.
We begin by defining the concept of depri
vation and go on to describe the data and
methods that are the foundation of the
index. We present the results in relation
to premature mortality and discuss the
advantages of using the index in health
planning.

The concept of deprivation
In the mid-1980s, Peter Townsend proposed
a definition of deprivation as “a state of
observable and demonstrable disadvan
tage relative to the local community or
the wider society or nation to which an
individual, family or group belongs.”46
This disadvantage may occur at various
levels, for example, with regard to food,
housing, education, work or social ties.
A person is considered deprived if he or
she falls below the level attained by the
majority of the population or below what is
considered socially acceptable. Townsend
distinguishes two forms of deprivation:
material and social. Material depriva
tion involves deprivation of the goods and
conveniences that are part of modern life,
such as adequate housing, a car, a television

set, or a neighbourhood with recreational
areas. Social deprivation refers to relations
within the family and in the workplace and
community.
This idea of deprivation is related to a
number of other concepts. Material depri
vation evokes the concept of poverty, 47
as in a lack of financial resources. For
Townsend, however, poverty leads to
deprivation in that it stands in the way of
the acquisition of the goods and conve
niences that are part of modern life. Social
deprivation is related to the concept of
social capital47 and associated concepts,
such as social fragmentation48 and social
isolation.49 In all cases, it is a question
of the type of social interactions (mutual
trust and help, for example), as well as the
intensity and quality of such interactions.
In summary, what we need to retain from
Townsend’s definition is that deprivation
cannot be reduced to a single material or
economic dimension; it must also take into
account social interactions.

Data and methodology
Basic spatial unit
The deprivation index is based on a spatial
unit. Since the index is intended as a
substitute for measures of individuals,
the selected unit must be as small as
possible in order to ensure a high degree of
homogeneity in the socio-economic condi
tions attributed to each resident in this
unit.8 The selected unit is the dissemination
area (DA),50 which comprises one or more
neighbouring blocks of houses, with a
population of 400 to 700 persons.
We constructed the index in two stages.
In the first stage, we set aside DAs com
prising no population, DAs with a high
proportion of collective households or
institutionalized persons (more than 15%
of the total population or over 80 people
living in collective households), DAs that
had no B profile (socio-economic) or
income data (sparsely populated DAs), and
DAs in Nunavut Territory or located on a

First Nations reserve. This left 42 430 DAs
covering slightly more than 93% of the
Canadian population. In the second stage,
we projected the obtained deprivation
values onto an additional number of DAs,
including the DAs for which it was possible
to adequately impute* an income value
(3572 DAs); the DAs located in Nunavut
and on First Nations reserves with a
complete B profile or imputed income
value (857 DAs); and DAs that had been
excluded due to their high proportion of
collective households or institutionalized
persons but whose population with a B
profile (or imputed income) accounted
for more than 85% of the total population
(605 DAs). As a result, a deprivation index
was established for 47 464 DAs, or close to
98% of the population of Canada.

Socio-economic indicators
The indicators used to construct the index
were selected on the basis of a literature
review. To be selected, indicators needed
to meet four criteria: have known links
with health, previous use as geographic
proxies, affinity with the material or social
dimensions of deprivation, and availability
by DA.5,14,15,25,35,49,51,52 This approach made
it possible to identify the six indicators
that were taken into account to construct
the index: the proportion of people aged
15 years and older with no high school
diploma (SCOLAR); the employment/
population ratio of people aged 15 years
and older (EMPLOI); the average income of
people aged 15 years and older (REVENU);
the proportion of individuals aged 15 years
and older living alone (SEULES); the pro
portion of individuals aged 15 years and
older who are separated, divorced or
widowed (S_D_V); and the proportion of
single-parent families (F_MONO).†
In some instances, the selected indicators
varied significantly with the age and sex of
the population. This was true of education,
for example, since many young people less
than 20 years old have not completed their
schooling while many older people have a
low level of education. Since the variations
being tracked are socio-economic rather

* Imputation of income was by the nearest-neighbour method, based on the Euclidian distance between the other indicators (other than income) included
in the deprivation index, using the SAS FASTCLUS procedure.
†

Families include couples with or without children and single parents with at least one child. 50
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than demographic, these indicators, with
the exception of F_MONO, were adjusted
according to the age-sex structure of
the Canadian population31 using direct
standardization.53 Moreover, certain indi
cators were transformed in order to nor
malize their distribution.54 For example, the
REVENU variable was transformed into its
log values and the SEULES variable into
its arcsine values.

Integration of indicators
The integration of indicators in the form of
a deprivation index was carried out using
principal component analysis (PCA), the
preferred approach for developing such
indexes.25-29,31,49,55 This analysis yields
fewer dimensions, reflecting the spatial
organization of socio-economic indicators.
A varimax rotation was applied to these
dimensions to increase readability and to
make them independent (or orthogonal).
To validate the relevance of this factor struc
ture across Canada, the PCA was repeated
for the three largest census metropolitan
areas (major CMAs), Toronto, Montréal and
Vancouver; various other geographic areas,
namely other CMAs, census agglomerations
(CAs), small towns and rural communities;
and each of five regions, Atlantic, Quebec,
Ontario, the Prairies and British Columbia.
The literature shows that measures of
deprivation perform differently in urban
and rural settings.52,56-60
For each component identified, the PCA
produces a factor score which represents
the value of the component in each DA.
To ensure statistical accuracy in analyzing
social inequalities in health, the DAs were
grouped together. The DAs were first
ranked according to their factor score from
the most to the least privileged. Then, the
distribution of DAs was broken down into
quintiles, with each quintile representing
20% of the population. Quintile 1 (Q1)
represents the most privileged population
and quintile 5 (Q5), the least. These
operations were carried out separately for
each component of the analysis. Since
deprivation is seen as a relative disadvan
tage compared with the community to
which people belong, different versions of
the index were produced by modifying the
reference territory. Accordingly, there is a
national version, a version by major CMA,
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a version by geographic area and a version
by region. These versions are based on the
PCA conducted in each setting and on
the distribution of factor scores, ensuring
an equal distribution of the population
(20%) per material and social quintile.
Any of these versions can be used to
reflect the discrepancies in deprivation that
exist in each setting and also to compare
populations of the same proportion. In the
following analysis, the version of the index
varies according to the reference territory
considered. The values presented for
Canada as a whole stem from the national
version. Those presented for the geographic
areas, major CMAs and regions of Canada
stem from the geographic area, major CMA,
and region of Canada versions, respectively.

Premature mortality
To illustrate how the index can be used to
study socio-economic indicators of health
for the purpose of health planning, we
use the example of premature mortality,
or death before 75 years of age. This is
a general measure of population health1
whose relationships with socio-economic
conditions have been extensively docu
mented on an international scale.61-66
Taking into account deaths in 2001 and
using the reference population from the
census of the same year, we estimated
the mortality rates using the negative
binomial regression model, a generalization
of the Poisson regression model that
takes into account the problem of overdispersion.67 We estimated models in each
geographic area for all deaths (all causes
combined) and the entire population
(both sexes combined). In these models,
mortality rates were estimated for each
quintile of material and social deprivation,
from the most privileged (Q1) to the
most deprived (Q5), and for the extreme
quintiles on both dimensions (Q1-Q1 and
Q5-Q5), adjusting for age, sex and, where
applicable, geographic area and the other
form of deprivation (material or social).
Thus, when the mortality rate varies with
both forms of deprivation simultaneously,
this signifies that each form of deprivation
is contributing to mortality independently.
An interaction term between the two forms
of deprivation was introduced into the
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models when a significance threshold
of 5% was reached. The variability of
adjusted rates was estimated using the
Delta method.68
To obtain a satisfactory portrait of the
inequalities in mortality according to depri
vation, we considered three measures:
the adjusted mortality rate, the ratio, and the
difference in adjusted mortality rates.69-71
The mortality rate (per 100 000 inhabitants)
expresses the level of mortality in each group.
The ratio and the difference in the mortality
rates illustrate, respectively, the relative
and absolute discrepancies in mortality
rates between groups at the extreme ends
of the deprivation spectrum. Taking both
forms of deprivation into consideration
simultaneously, the mortality ratio
is obtained by dividing the rate for the
most deprived group (Q5-Q5) by that of
the most privileged group (Q1-Q1). The
difference in mortality is obtained by
subtracting the rate for the most privileged
group (Q1-Q1) from that of the most
deprived group (Q5-Q5).

Results
The deprivation index
The deprivation index covers almost
98% of the Canadian population, and this
percentage varies little from one geographic
area to the next (Table 1). The index covers
close to 90% of DAs in Canada, with a
higher proportion of DAs in CMAs than in
smaller towns and rural communities. This
discrepancy is due to the greater number of
DAs with no population in smaller towns
and rural communities.
The Canada-wide PCA reveals the presence
of a two-component factor structure (Table 2).
Each of these components summarizes
approximately one-third of the variations
associated with the six indicators con
sidered, for a total of 67% of these
variations. The meaning of the components
differs considerably. Whereas the first
component primarily portrays variations
associated with education, employment
and income, the second indicates the state
of being separated, divorced or widowed,
living alone, or being a member of a singleparent family. This configuration echoes
Townsend’s material and social dimensions
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Table 1
Population and dissemination areas (DAs) covered by the deprivation index by geographic area and region of Canada, 2001
Population
Total

DA

Covered

Total
%

n

Average
population†

Covered

n

n

n

%

n

Major CMAs

11 159 876

10 881 733

97.5

17 962

17 297

96.3

629

Other CMAs

8 137 050

7 913 022

97.2

13 357

12 697

95.1

623

Area*

CAs

4 542 160

4 446 726

97.9

6 921

6 088

88.0

730

Small towns and rural communities

6 168 008

6 070 620

98.4

14 753

11 382

77.2

533

Region
Atlantic

2 285 729

2 256 726

98.7

4 202

3 526

83.9

640

Quebec

7 237 479

7 074 786

97.8

12 153

11 208

92.2

631

Ontario

11 410 046

11 132 340

97.6

18 596

17 212

92.6

647

Prairies

5 073 323

4 950 516

97.6

10 315

8 902

86.3

556

British Columbia
Canada
*

3 907 738

3 806 636

97.4

7 463

6 448

86.4

542

30 007 094

29 312 101

97.7

52 993

47 464

89.6

618

Approximate populations by geographic area: the major census metropolitan areas (CMAs), 2 000 000 or more; the other CMAs, between 100 000 and 1 000 000;
the census agglomerations (CAs), between 10 000 and 100 000; and small towns and rural communities, less than 10 000.

† Average population of dissemination areas in the geographic area or region of Canada.
Source: 2001 Census of Canada.

Material and social deprivation in Canada

Table 2
Principal components of the deprivation index in Canada
Component
Indicator

Material

SCOLAR*

-0.83

0.00

EMPLOI†

0.71

-0.19

REVENU‡

0.82

-0.27

SEULES§

-0.01

0.84

S_D_V

-0.16

0.87

F_MONO#

-0.34

0.65

Explained variance

34%

33%

Cumulative variance

34%

67%

||

*
†
‡
§
||
#

Social

Ratio of individuals 15 years and older with no high school diploma to the population 15 years and older
Ratio of individuals 15 years and older who are employed to the population 15 years and older
Average personal income for the population 15 years and older
Ratio of individuals 15 years and older living alone to the population 15 years and older
Ratio of individuals 15 years and older who are separated, divorced or widowed to the population 15 years and older
Ratio of single-parent families to the total number of families

NOTE: The above values are saturations. They should be interpreted as correlation coefficients between the indicator
and the component.
Source: 2001 Census of Canada.

of deprivation.46 For this reason, and to
facilitate the ensuing analysis and discus
sion, these two components will be referred
to as material and social. The PCAs carried
out in the different geographic areas
and regions of Canada show that these
two components were present everywhere,
with the exception that the proportion of
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single-parent families in CMAs is associated
with both material and social compo
nents equally (Table 3 and Table 4). The
explained variance for both components
is only slightly lower in small towns and
rural communities and decreases from east
to west across the country.
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The deprivation index reveals appreciable
discrepancies in socio-economic conditions
in Canada (Table 5). Material deprivation is
accompanied by well-recognized variations
in education, employment and income and,
to a lesser degree, single-parent families.
Social deprivation is more prevalent with
single-parent families, with people living
alone, and with those who are separated,
divorced or widowed. This form of
deprivation is also not totally independent
of employment and income, as well as a
certain degree of population aging, even
though the indicators considered have
been adjusted for age. By combining the
two forms of deprivation and comparing
the most privileged population (Q1 and
Q1) with the least privileged population
(Q5 and Q5) on both the material and
social dimensions simultaneously, we note
startling contrasts for all indicators that
make up the deprivation index.
Such contrasts are observed across Canada,
regardless of the geographic area or region
(Table 6). However, the magnitude of
socio-economic disparities can vary by area
or region. The discrepancies in material
and social deprivation are generally
greater in the major CMAs than in census
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Table 3
Principal components of the deprivation index by geographic area
Indicator

Major CMAs
Toronto

Montréal

Component
Material

Component

Social

Material

Other CMAs

Vancouver
Component

Small towns, rural
communities

CAs

Component

Component

Social

Material

Social

Material

Social

Component

Social

Material

Material

Social

SCOLAR*

-0.81

0.10

-0.84

0.09

-0.81

-0.11

-0.85

-0.01

0.15

-0.77

-0.78

-0.04

EMPLOI†

0.67

-0.13

0.73

-0.19

0.65

0.00

0.67

-0.23

-0.17

0.77

0.75

-0.23

REVENU

0.85

-0.17

0.84

-0.25

0.84

-0.20

0.78

-0.35

-0.33

0.80

0.85

-0.03

SEULES§

0.12

0.87

-0.08

0.86

0.10

0.87

-0.04

0.89

0.84

-0.14

0.04

0.79

S_D_V

-0.25

0.84

-0.18

0.82

-0.10

0.90

-0.30

0.84

0.88

-0.21

-0.02

0.85

F_MONO#

-0.57

0.54

-0.44

0.63

-0.49

0.48

-0.52

0.56

0.72

-0.32

-0.23

0.68

Explained variance

37%

30%

36%

32%

34%

31%

35%

33%

36%

33%

33%

31%

Cumulative variance

37%

67%

36%

68%

34%

65%

35%

68%

36%

69%

33%

64%

‡

||

*
†
‡
§
||
#

Ratio of individuals 15 years and older with no high school diploma to the population 15 years and older
Ratio of individuals 15 years and older who are employed to the population 15 years and older
Average personal income for the population 15 years and older
Ratio of individuals 15 years and older living alone to the population 15 years and older
Ratio of individuals 15 years and older who are separated, divorced or widowed to the population 15 years and older
Ratio of single-parent families to the total number of families

NOTE: The above values are saturations. They should be interpreted as correlation coefficients between the indicator and the component. When each component explains essentially the
same percentage of the total variance, their position can be inverted.
Source: 2001 Census of Canada.

Table 4
Principal components of the deprivation index by region of Canada
Indicator

Atlantic

Quebec

Ontario

Prairies

British Columbia

Component

Component

Component

Component

Component

Material

Social

Material

Social

Material

Social

Social

Material

Social

Material

SCOLAR*

-0.89

-0.01

-0.84

-0.05

-0.82

-0.02

-0.05

-0.86

-0.02

-0.80

EMPLOI

†

0.85

0.00

0.77

-0.17

0.66

-0.24

-0.28

0.54

-0.10

0.68

REVENU‡

0.88

-0.19

0.85

-0.24

0.84

-0.22

-0.26

0.81

-0.24

0.80

SEULES§

0.13

0.80

-0.12

0.82

0.03

0.87

0.82

-0.03

0.87

-0.07

S_D_V||

-0.06

0.88

-0.09

0.84

-0.28

0.84

0.88

-0.16

0.89

-0.16
-0.40

-0.27

0.73

-0.23

0.74

-0.47

0.57

0.67

-0.35

0.57

Explained variance

40%

33%

35%

34%

35%

32%

34%

31%

32%

32%

Cumulative variance

40%

73%

35%

69%

35%

67%

34%

65%

32%

64%

F_MONO

*
†
‡
§
||
#

#

Ratio of individuals 15 years and older with no high school diploma to the population 15 years and older
Ratio of individuals 15 years and older who are employed to the population 15 years and older
Average personal income for the population 15 years and older
Ratio of individuals 15 years and older living alone to the population 15 years and older
Ratio of individuals 15 years and older who are separated, divorced or widowed to the population 15 years and older
Ratio of single-parent families to the total number of families

NOTE: The above values are saturations. They should be interpreted as correlation coefficients between the indicator and the component. When each component explains essentially the
same percentage of the total variance, their position can be inverted.
Source: 2001 Census of Canada.
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Table 5
General characteristics of the Canadian population by quintile of material and social deprivation
Deprivation
quintile

Population

Age group

Socio-economic profile

Under age 15

65 and over

SCOLAR*

EMPLOI†

REVENU‡

SEULES§

S_D_V||

F_MONO#

n

%

%

%

%

$

%

%

%

1

5 862 195

17.7

12.2

18.1

68.5

40 148

10.1

12.5

11.6

2

5 862 218

19.4

11.6

27.0

66.0

29 658

8.3

13.0

13.5

3

5 862 082

19.4

12.3

32.8

63.0

26 206

8.5

13.5

15.2

4

5 863 106

19.4

12.9

38.7

59.3

23 215

9.1

14.3

17.3

5

5 862 500

20.4

13.0

48.7

49.0

18 542

9.6

14.6

21.5

1

5 862 396

21.7

9.6

33.2

62.8

30 763

2.7

7.8

8.1

2

5 862 428

20.7

11.2

32.9

62.6

29 038

5.2

10.9

11.2

3

5 861 776

19.9

12.5

33.5

61.4

27 367

7.4

13.2

14.7

4

5 862 833

18.6

13.9

33.3

60.5

26 338

10.8

15.8

18.9

5

5 862 668

15.5

14.9

32.4

58.5

24 261

19.7

20.2

26.3

1 211 019

22.0

8.9

18.5

69.0

47 711

2.2

6.9

5.8

1 321 335

19.7

13.9

47.4

46.3

16 920

18.8

21.9

34.5

29 312 101

19.3

12.4

33.1

61.2

27 554

9.1

13.6

15.8

Material

Social

Material and social
1&1
5&5
Canada
*
†
‡
§
||
#

Ratio of individuals 15 years and older with no high school diploma to the population 15 years and older
Ratio of individuals 15 years and older who are employed to the population 15 years and older
Average personal income for the population 15 years and older
Ratio of individuals 15 years and older living alone to the population 15 years and older
Ratio of individuals 15 years and older who are separated, divorced or widowed to the population 15 years and older
Ratio of single-parent families to the total number of families

The values of these characteristics (except for F_MONO) are adjusted according to the age and sex of the Canadian population.
Source: 2001 Census of Canada.

agglomerations (CAs), small towns and
rural communities, and the Atlantic region.
Conversely, however, the average level of
material deprivation is lower in CMAs than
in small towns and rural communities, and
the Atlantic region.

Deprivation and premature
mortality in Canada
Approximately 94% of premature deaths
in 2001 were given a deprivation index, for
a total of 85 614 deaths (Table 7). Of the
deaths that were not given a deprivation
index (n = 5 625), 14% were the result of
erroneous postal codes and 86% were the
result of DAs with no index corresponding
to institutionalized populations.
The adjusted premature mortality rate in
2001, 310 deaths per 100 000, progresses
in line with both material and social
deprivation (Figure 1). The mortality ratio
between material and social deprivation
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groups at extreme ends of the spectrum
is 2.41 and the difference in mortality is
302 deaths per 100 000, a value equivalent
to that observed for Canada as a whole.
While such discrepancies can be seen
everywhere in Canada, their magnitude
varies enormously by geographic area
and region. Accordingly, among the most
deprived individuals in Canada, we find
that those who live in CAs as well as in
small towns and rural communities have
the highest rates of premature death
(Figure 2). Conversely, in small towns
and rural communities, the relative and
absolute discrepancies in the mortality
rate (ratio and difference) according to
deprivation are relatively low (Figure 3).
In terms of the regions of Canada, the
greatest disparities in mortality according
to deprivation are found in the Prairies and
in British Columbia, whereas at the CMA
level, they are seen in Vancouver and in the
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“other CMAs” group. Of the three major
Canadian CMAs, Toronto has the smallest
disparities.

Discussion
The deprivation index comprises six indi
cators grouped into two components,
material deprivation and social deprivation.
These two components occur nationwide,
in rural settings and in all the various
urban settings (large CMAs, other CMAs
and CAs). They point to major socioeconomic inequalities in income, educa
tion, employment and family structure
everywhere, demonstrating the relevance
and applicability of the index beyond the
urban settings that are usually preferred for
the production of geographic proxies.9,11-13,33,35
Variations in the deprivation index are
closely linked to variations in premature
mortality. Material and social deprivation
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Table 6
Socio-economic discrepancies by geographic area and region of Canada
Ratio* of most to least deprived persons (material and social) and average value (A)
Socio-economic characteristics
Geographic area/
region

EMPLOI‡

SCOLAR†

REVENU§

SEULES||

Ratio

A
%

Ratio

A
%

Ratio

A
$

Ratio

Toronto CMA

2.5

29.0

1.4

64.3

3.3

32 812

Montréal CMA

3.9

29.4

1.5

60.5

2.8

26 730

Vancouver CMA

2.5

27.3

1.4

61.2

2.9

28 883

Other CMAs

2.6

29.7

1.4

63.7

2.8

28 879

CAs

2.1

36.1

1.5

58.9

2.1

25 792

Small towns,
rural communities

1.9

42.8

2.0

57.0

2.0

Atlantic

2.5

39.2

1.8

52.8

Quebec

3.4

32.7

1.5

58.6

Ontario

2.5

31.5

1.4

Prairies

2.5

36.2

British Columbia

2.5

30.6

Canada

2.6

33.1

*
†
‡
§
||
#
**

S_D_V#

F_MONO**

A
%

Ratio

A
%

Ratio

A
%

15.1

6.8

3.6

11.7

7.9

16.4

9.7

11.9

2.7

15.5

6.1

18.3

9.5

9.5

3.5

13.0

5.3

15.4

11.3

9.6

3.6

13.6

6.9

16.3

6.8

9.8

3.0

15.0

4.9

16.3

23 108

2.7

8.3

2.2

12.9

6.3

13.1

2.4

22 713

3.4

8.2

2.4

13.4

5.5

16.2

2.5

25 035

8.0

11.5

2.4

15.5

4.9

16.8

62.9

2.7

30 487

10.8

7.9

3.4

12.9

6.8

15.3

1.4

66.0

2.7

26 931

11.7

8.5

3.4

12.2

8.1

15.3

1.4

59.4

2.4

27 306

7.2

9.7

3.3

14.3

5.3

15.7

1.5

61.2

2.8

27 554

8.5

9.1

3.2

13.6

5.9

15.8

Ratio of the most deprived group (material and social) (Q5 and Q5) and the least deprived (Q1 and Q1). For SCOLAR, SEULES, S_D_V and F_MONO, ratio: Q5 and Q5/Q1 and Q1.
For EMPLOI and REVENU, ratio: Q1 and Q1/Q5 and Q5.
Ratio of individuals 15 years and older with no high school diploma to the population 15 years and older
Ratio of individuals 15 years and older who are employed to the population 15 years and older
Average personal income for the population 15 years and older
Ratio of individuals 15 years and older living alone to the population 15 years and older
Ratio of individuals 15 years and older who are separated, divorced or widowed to the population 15 years and older
Ratio of single-parent families to the total number of families

The ratios and averages (except for F_MONO) are adjusted for the age and sex of the population in the area or region in question.
Source: 2001 Census of Canada.

contribute independently to mortality, and
this contribution increases gradually with
the level of deprivation (Figure 1). Such
gradients can be observed everywhere in
Canada, including in large CMAs and other
geographic areas, and in all regions. (Data
not presented, available upon request.)
Thus, deprivation not only affects groups
that are extremely deprived: it is a matter
of concern for the entire population.
The combined effect of the two forms of
deprivation can be observed by comparing
the mortality of groups at the extreme
ends of social and material deprivation −
Q5Q5 vs. Q1Q1 (Figure 2 and Figure 3).
The combined effect is also observable—
although in a less marked fashion—in
populations whose size is similar to
that of populations considered for each
dimension separately, that is, on a quintile
basis. Hence, in Canada, the mortality rate
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ratio and rate difference between extreme
quintiles (Q5 vs. Q1) were, respectively,
1.82 (95% CI, 1.73-1.92) and 192 deaths
per 100 000 (95% CI, 174-210) when both
dimensions of deprivation are considered
simultaneously, as opposed to 1.50 (95%
CI, 1.45-1.55) and 125 deaths (95% CI,
115-136) for the material dimension and
1.65 (95% CI, 1.60-1.70) and 161 deaths
(95% CI, 151-172) for the social dimension,
treated separately. Similar differences can
be seen in the various geographic settings.
(Data available upon request.)
Other studies have already identified social
disparities in mortality in Canadian CMAs.9-12
This study shows that these inequalities
extend to all geographic areas that reflect
Canada’s diversity. Due to different study
methodologies and due to the absence
of research on the geography of social
disparities in health—in Canada and
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internationally—it is difficult to compare
these results with those obtained elsewhere.
In fact, the deprivation index sheds new
light on the social disparities in health in
Canada by expressing their variability by
geographic area.
These initial results on premature mortality
require further study, either to identify
the exact causes of death, to determine
if there is a difference in effect on sex,
or to decipher the underlying factors. For
instance, it would be interesting to explore
factors such as relative deprivation,72 the
presence of Aboriginal people,73 recent
immigration,74 and the risks associated with
the use of geographic proxies.75 The use of
such proxies may explain, at least in part,
the presence of weak ratios and differences
in mortality in small towns and rural
communities. These initial results could
also be compared to those generated with
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Table 7
Population and deaths in persons under age 75 by geographic area,
region, and quintile of material and social deprivation, Canada, 2001
Population

Deaths

Number

Number

Toronto CMA

4 384 015

10 514

Montréal CMA

3 164 585

9 634

Vancouver CMA

1 837 025

4 632

Other CMAs

8 491 360

24 811

CAs

4 178 475

14 744

Small towns, rural communities

5 705 250

21 279

2 123 610

7 359

Quebec

6 711 995

22 298

Ontario

10 554 165

31 377

Prairies

4 692 225

13 706

British Columbia

3 588 725

10 568

Quintile 1

5 545 815

13 541

Quintile 2

5 573 520

15 176

Quintile 3

5 557 830

16 765

Quintile 4

5 536 780

18 470

Quintile 5

5 546 765

21 662

Quintile 1

5 662 775

13 381

Quintile 2

5 613 635

15 370

Quintile 3

5 557 085

16 871

Quintile 4

5 490 310

18 197

Quintile 5

5 436 905

21 795

Quintile 1 and Quintile 1

1 172 970

2 277

Quintile 5 and Quintile 5

1 237 555

6 123

27 760 710

85 614

Geographic area

Region of Canada
Atlantic

Material deprivation

Social deprivation

Material and social deprivation

Canada
Source: Census and mortality database, 2001.

respect to other socio-economic indicators,
such as low income. In order to be useful
and correctly carried out, however, such
a comparison should consider several
socio-economic and health indicators
simultaneously, with due attention paid
to their conceptual foundations and their
performance in relation to technical and
political criteria,5,7,20,21,28,35,51,76-78 an exercise
that is well beyond the framework of
this study.
The deprivation index has its limitations.
It is not an individual measure of socioeconomic conditions, but rather a measure
of the conditions seen at the neighbourhood
level. The index could be used in an
etiological analysis, but it cannot replace an
individual measure, which is the only way
of portraying individual or family education,
for example. Therefore, in an etiological
analysis, these two types of measures
should be considered simultaneously,
through multilevel modelling.79 This is now
possible thanks to a new file combining a
sample from the 1991 Census of Canada
with mortality data from 1991 to 2001.80
Combating social inequalities in health has
become a major challenge for health
systems, both in Canada81 and around
the world.82 The availability of tools
to measure inequalities is a prerequisite to
any planning to reduce them. In Quebec,
the deprivation index is now used at every
stage of the health planning process,
including the measurement and monitoring
of inequalities,36-38,42,43 the development of
strategic goals,83 the evaluation of both
provincial and local services40,44 and
resource allocation to the regions.84
A recent study by the Canadian Institute for
Health Information (CIHI)85 demonstrated
the existence of clear gradients in hospital
admissions and in self-reported health in
15 CMAs, based on this deprivation
index. The relevance and usefulness of a
measure often become apparent only when
the measure is put to use. The Canadian
index of material and social deprivation is
therefore available for trial by researchers
and managers in the health sector. It is also
associated with a variety of products now
available on the Institut national de santé
publique du Québec (INSPQ) website.86
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Figure 1
Premature mortality rate by quintile of material and social deprivation Canada, 2001

600
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Rate per 100 000
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400
300
200
100
0

Q1

Q2

Q3

Q4

Q5

Q1

Material

Q2
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Q4

Q5

Social

Q1-Q1

Q5-Q5

Material and social

NOTE: Death rates are adjusted for age, sex, geographic area and the other forms of deprivation.
Source: 2001 Census of Canada; Statistics Canada, 2001 Canadian Mortality Database.
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Figure 2
Premature mortality rate in the most and least deprived persons (material and social) by geographic area and region of Canada, 2001
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Figure 3
Ratio and difference in premature mortality between the most and least deprived persons (material and social) by
geographic area and region of Canada, 2001
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Report summary
Tracking heart disease and stroke in Canada 2009
S. Dai, C. Bancej, A. Bienek, P. Walsh, P. Stewart, A. Wielgosz

Introduction
Tracking Heart Disease and Stroke in
Canada 2009 provides the most current and
comprehensive picture of cardiovascular
diseases (CVD), including heart diseases
and stroke, in Canada. Written in
collaboration with the Canadian Institute
for Health Information (CIHI), Canadian
Stroke Network (CSN), Heart and Stroke
Foundation of Canada and Statistics Canada,
it is the first report on CVD surveillance
to be published by the Public Health Agency
of Canada.
The main purpose of the report is to
provide the Canadian government and
CVD stakeholders with current knowledge
to enable policy making decisions that
improve the outcome of these diseases,
and to increase the awareness of Canadians
so that they can act to reduce their risk of
developing CVD. The information presented
in the report complements the Canadian
Heart Health Strategy and Action Plan
(CHHS-AP), which recommends increased
gathering and dissemination of national
data on CVD.
The report covers a broad range of topics,
including the current prevalence and
hospitalization and mortality rates of heart
disease and stroke, the economic impact of
CVD, the major risk factors and prevention. It
also compares CVD rates between provinces
and highlights health inequalities.
The report shows that, while mortality
rates have declined, risk factors remain
widespread, with nine in ten Canadians
having at least one risk factor for CVD.

With the rise in diabetes and obesity and
the aging of the Canadian population,
CVD rates will likely increase in the future
unless preventative action is taken.

Highlights
CVD has a major impact on individuals
and their families, with many people
reporting fair or poor perceived health and
restricted activity levels which necessitated
the need for help in daily activities. The
development or resurfacing of anxiety
disorders and depression associated with
CVD may influence coping and health
outcomes.
In 2005, overall one in three deaths was
from CVD. While most of the deaths
were in the older age-group, one in four
people aged 45 to 64 years died from CVD.
The pattern of mortality rates across the
country is similar to the pattern of risk
factors, with higher rates of risk factors and
mortality for CVD in the Atlantic provinces
compared to British Columbia.
In 2005/06, CVD was the most common
diagnosis for hospitalization, accounting
for 16.9% of all hospitalizations. Further,
an estimated 65.7 million prescriptions
were dispensed for the treatment of
CVD, and Canadians made 34.6 million
visits to community physicians (10.3%
of all visits) for the management of these
diseases. The second largest contributor
to total health costs, only slightly behind
musculoskeletal conditions, CVD cost
Canadians $22.2 billion in 2000, which

included $7.6 billion in direct costs and
$14.6 billion in indirect costs.

Stroke
Approximately 300 000 Canadians are
living with the effects of stroke. In the
75 plus age group, 7.1% of Canadians
reported living with the effects of a
stroke. A significant burden is placed on
patients who experience stroke, as well
as on their families and caregivers and on
the healthcare system. More than half of
all stroke survivors require some form
of formal rehabilitation services.
Mortality rates due to stroke are on the
decline and hospitalization rates for acute
stroke have decreased since 1995, likely
due to a reduction in risk factors and
better treatment. In addition, the ability
of health care professionals to diagnose
stroke has improved significantly over
the past twenty years with the increased
availability of computed tomography (CT)
and magnetic resonance imaging (MRI).

Heart disease
In 2007, 1.3 million Canadians (4.8% of the
total population) reported living with heart
disease. The proportion was 14.8% among
those aged 65 to 74 years, and rose to 22.9%
among seniors 75 years and older.
The rates of hospitalization for and deaths
from ischemic heart disease and heart
attack have been decreasing since 1970,
and hospitalization and mortality rates for
congestive heart failure have also begun
to decrease. Between 1996 and 2005,
1564
heart
transplantations
and
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58 re-transplantations were carried out
in Canada. Other surgical procedures for
heart disease included coronary artery
bypass grafting, coronary angioplasties,
valve surgery and pacemaker implantation,
with more of these surgeries performed on
men than on women, particularly in those
aged 70 to 79 years, reflecting in part that
more men than women have heart disease
in this age group.

Key risk factors
A genetic susceptibility, combined with
unhealthy behaviours and environment,
increases the risk of CVD.

Behavioural risks
The risk of CVD can be greatly reduced
by not smoking, by exercising regularly, by
managing stress effectively, by eating well
and maintaining a healthy weight, and
by the early recognition and treatment of
high blood pressure, high cholesterol and
diabetes. However, unhealthy behaviours
which permeate our society continue to put
Canadians at risk. According to the 2007
Statistics Canada Canadian Community
Health Survey and the 2004 Statistics
Canada Nutrition Survey:
• Almost one in six Canadians aged 15 or
over smoked every day.
• About half of the population (49.5%)
did not follow the recommended guide
lines to be physically active for at least
30 minutes per day during leisure time,
and this proportion of the population
increased with age.
• Over half of the population aged 12
or over (56.2%) reported consuming less
than five daily servings of vegetables
and fruit, with the highest proportion
in the 35 to 44 year age group.
• Of Canadians aged 31 to 50 years,
27.7% ate a high fat diet, consuming
more than 35% of their total calories
in the form of fat.

• Diabetes, a significant risk factor for
CVD, was self-reported by 7.1% of
adults, with the highest proportion with
this condition in the 75 to 84 year age
group, where it occurred among 23.6%
of men and 19.2% of women. (from
2005 PHAC National Diabetes and
Chronic Disease Surveillance System).
• High blood pressure was diagnosed
by a health care professional in 18.8%
of women and 17.3% of men, and the
proportion of the population with this
condition increased with age.

Socio-economic inequalities
• Diabetes was four times higher and the
prevalence of daily smoking and high
blood pressure was about twice as
high for women in the lower income
quintile compared to women in the
highest income quintile.
• Several risk factors, including smoking,
physical inactivity during leisure time,
inadequate consumption of vegetables
and fruits, high blood pressure and
diabetes, were more common among
both men and women in the lowest
income quintile compared to those
in the highest income quintile. The
opposite was true for being overweight
or obese or suffering from stress, which
increased with increasing income.

Summary
This report provides a comprehensive look
at progress in preventing CVD and their
outcomes. The mortality rate for CVD
has been decreasing for the past 30 years,
probably due to both improved prevention
and improved management. Lower rates of
smoking, increased physical activity, healthier
diets and better control of hypertension and
blood cholesterol have all contributed to
reducing the risk of developing heart disease
and stroke.
However, we should not be complacent:
Canadians still run a high risk of developing
CVD. Nine out of ten individuals over the
age of 20 years have at least one of
the following risk factors: smoking, physical
inactivity during leisure time, less than
the recommended daily consumption of
vegetables and fruit, stress, excess weight
or obesity, high blood pressure, or diabetes.
Two in five Canadians have three or more
of these risk factors. In addition, socioeconomic inequalities and high rates of
smoking and obesity among First Nations,
Inuit and Métis are of concern.

• First Nations adults were more likely
to have diabetes, to smoke and to be
overweight or obese than the general
population.

The risk of CVD increases with age, and our
population is aging. In addition, we have
increasing rates of obesity and diabetes,
two conditions that greatly increase the
risk of developing CVD. As a result, over
the next two decades we expect to see
an increase in the number of individuals
developing heart disease or stroke among
aging baby boomers. This will put a strain
on the health care system, compromising
the health of Canadians overall, and have
a major economic impact. Prevention is the
key to reversing this trend.

• Inuit adults also had a much higher
proportion of smokers than the general
population.

Tracking Heart Disease and Stroke in Canada
2009 is now available on the Public Health
Agency of Canada website at:

• Individuals who self-identified as Métis
were also more likely to smoke and to
be overweight or obese compared to the
general population.

http://www.phac-aspc.gc.ca/publicat/
2009/cvd-avc/index-eng.php

Aboriginal populations

• More than half of Canadians aged 18
or more years (51%) reported weight in the
overweight or obese range, with the 55 to
64 year age group having the highest
proportion of individuals (62.2%) who
were overweight or obese.
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Announcements
International Congress of
Nutrition 2009
October 4-9, 2009
Bangkok, Thailand
www.icn2009.com
Cardiometabolic Health
Congress 2009
October 7-10, 2009
Boston, Massachusetts, U.S.A.
www.cardiometabolichealth.org
20th World Diabetes Congress
October 18-22, 2009
Montréal, Quebec, Canada
www.idf2009.org
Ontario Public Health Conference
November 1-4, 2009
Toronto, Ontario, Canada
http://www.ophaconference.ca/
Canadian Arthritis Network 2009
Annual Scientific Conference
November 19-21, 2009
Vancouver, British Columbia, Canada
www.arthritisnetwork.ca
Journées annuelles de santé
publique (JASP)
November 23-26, 2009
Montréal, Quebec, Canada
www.inspq.qc.ca/aspx/fr/jasp_
accueil.aspx?sortcode=1.55.58.61.62
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European Conference on Public
Health 2009
November 26-28, 2009
Lodz, Poland
www.eupha.org/site/
upcoming_conference.php
Eighth Annual AACR International
Conference on Frontiers in Cancer
Prevention Research
December 6-9, 2009
Houston, Texas, U.S.A.
www.aacr.org/home/scientists/
meetings--workshops/frontiers-incancer-prevention-research.aspx
World Congress on Controversies in
Cardiovascular Diseases 2010
February 18-21, 2010
Istanbul, Turkey
www.comtecmed.com/ccare/2010
International Conference
on Early Disease Detection
and Prevention 2010
February 25-28, 2010
Munich, Germany
www.paragon-conventions.com/
eddp2010

Joint Conference – 50th
Cardiovascular Disease,
Epidemiology and Prevention/
Nutrition, Physical Activity
and Metabolism, 2010
March 2-6, 2010
San Francisco, California, U.S.A.
www.americanheart.org/
presenter.jhtml?identifier=3065525
Third International Conference
on Hypertension, Lipids, Diabetes,
and Stroke Prevention
March 4-6, 2010
Berlin, Germany
www.kenes.com/strokeprevention
20th IUHPE World Conference
on Health Promotion and
Health Education
July 11-15, 2010
Geneva, Switzerland
www.iuhpeconference.net
International Congress on
Obesity 2010
July 11-16, 2010
Stockholm, Sweden
www.ico2010.org
World Congress on Heart Disease
July 24-27, 2010
Vancouver, British Columbia, Canada
www.cardiologyonline.com
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