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EXECUTIVE SUMMARY

Breathing is something many people take for granted. However, in Canada, 3.8 million people
over the age of one are living with asthma and 2.0 million are living with chronic obstructive
pulmonary disease (COPD), both of which can impact a person’s ability to breathe. Individuals
living with asthma or COPD may experience impaired participation in daily life, school, work,
and social activities. Collectively, there is also an impact in terms of lost productivity and
health care costs, especially considering the increasing prevalence of both asthma and COPD.

This report describes the occurrence of asthma and COPD in Canada as identified through the
Canadian Chronic Disease Surveillance System (CCDSS) from 2000-2001 to 2011-2012. It is
the first national report on asthma and COPD using the CCDSS.

ASTHMA

Asthma is a complex chronic lung disease characterised by the inflammation and narrowing
of the airways. Asthma symptoms are typically episodic and can be effectively controlled by
proper medications and avoidance of exposure to triggers. Its causes are not well understood.

In 2011-2012, about 3.8 million Canadians age one and older were living with asthma. Although
the number of new cases of asthma per year has declined between 2000-2001 and 2011-2012,
the number of Canadians living with the disease has increased for the same time period due to
the chronic nature of the disease.

People diagnosed with asthma were more likely to have other chronic diseases and conditions
(diabetes, hypertension, mood and/or anxiety disorders) compared to those without asthma.
However, deaths due to any cause among those with asthma have declined between 2000-2001
and 2011-2012.

COPD

COPD is a chronic, progressive lung disease which causes shortness of breath, cough and
sputum production. COPD primarily affects the population 35 years and older. The primary
cause of COPD is tobacco smoking, including second hand or passive exposure.

In 2011-2012 about 2.0 million Canadians aged 35 years and older were living with COPD. The
number of new COPD cases per year has also declined between 2000-2001 and 2011-2012
while the number of Canadians living with the disease has increased for the same time period.
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COPD occurs more frequently among those who also have other chronic diseases and
conditions (diabetes, hypertension, mood and/or anxiety disorders, or asthma) compared to
those who do not have these conditions. Deaths due to any cause among those with COPD
have declined between 2000-2001 to 2011-2012, shadowing declining smoking rates.

MOVING FORWARD

Asthma and COPD are significant public health concerns in Canada. As we strive to improve
our understanding of the full burden of these diseases, expanding surveillance and research
efforts will provide a strong foundation. A continued focus on optimizing surveillance
methodology is important to ensure accurate measurement of the prevalence and incidence
of asthma and COPD, and the burden that these diseases have on individuals, the health care
system and society as a whole. These data can support the design of new policies and
programs to reduce the impact of these diseases on Canadians.
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INTRODUCTION

Breathing is vital to life. Our lungs are made of delicate tissues that do not react well to assault
or injury from tobacco smoke, occupational exposures or indoor or outdoor air pollution. In
addition to these external factors, intrinsic factors such as genetics, premature birth, and early
childhood infections also play a role in the development of lung disorders such as asthma and
chronic obstructive pulmonary disease (COPD).'-"°

Asthma and COPD are chronic diseases that have a significant impact on individuals, their
family and friends and on the health care system. According to Vital Statistics from Statistics
Canada, deaths due to chronic lower respiratory causes (which included asthma and COPD,
among others) ranked fifth overall in the proportion of all deaths for both males and females
in 2012; accounting for more than 11,000 deaths."

Tobacco smoking, including second hand or passive exposure, is the single largest threat to
lung health in Canada. However, it is one of the most modifiable risk factors. Tobacco smoking
is being addressed through the Federal Tobacco Control Strategy (FTCS), which has set
smoking reduction targets among youth and adult smokers in Canada.'? Encouragingly, the
original smoking rate reduction targets set in 2001 for the FTCS were met ahead of schedule.
According to the Canadian Tobacco Use Monitoring Survey (CTUMS), smoking rates are at
their lowest ever. The proportion of Canadians who are current smokers is down from 21.7%

in 2001 to 14.6% in 2013." This is an encouraging trend, but more remains to be done. The
Government of Canada recognized this need by renewing its commitment to the FTCS in its
Budget 2012. To protect Canadians, especially young people, from the health consequences
of tobacco use, the FTCS continues to focus on: preventing children and youth from starting
to smoke; helping people to quit smoking; helping Canadians protect themselves from
second-hand smoke; and regulating the manufacture, sale, labeling and promotion of tobacco
products by administering the Tobacco Act.’? Tobacco control strategies are further supported
by provincial and territorial action. An important component of the FTCS is cooperation with
the provinces and territories, municipalities, non-governmental organizations, community
agencies and the private sector.”

This report describes the occurrence of asthma and COPD in Canada as identified through
the Canadian Chronic Disease Surveillance System (CCDSS) from 2000-2001 to 2011-2012.
The purpose of this report is to illustrate the burden of asthma and COPD in the Canadian
population by reporting the prevalence, incidence, and mortality of these chronic respiratory
diseases. Comorbidity with four other major chronic diseases and conditions is also reported.
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CANADIAN CHRONIC DISEASE SURVEILLANCE SYSTEM
(CCDSS)

The CCDSS is a collaborative network of provincial and territorial chronic disease surveillance
systems, led by the Public Health Agency of Canada (PHAC). The CCDSS identifies chronic
disease cases from provincial and territorial administrative health databases, including
physician billing claims and hospital discharge abstract records, linked to provincial and
territorial health insurance registry records using a unique personal identifier. Data on all
residents eligible for provincial or territorial health insurance (about 97% of the Canadian
population) are captured in the health insurance registries; thus, the CCDSS coverage is
near-universal with the exception of some small populations. Case definitions are applied

to these linked databases and data are then aggregated at the provincial and territorial level
before being submitted to PHAC for reporting at the provincial, territorial and national levels.

The CCDSS has expanded from its initial mandate of diabetes surveillance to include data
on several additional chronic diseases and conditions including: hypertension, mental illness,
mood and/or anxiety disorders, heart failure, ischemic heart disease, acute myocardial
infarction, stroke, osteoporosis, arthritis and neurological conditions. Asthma and COPD
were added to the CCDSS in 2012.

The data presented in this report and subsequent updates can be accessed on the Public
Health Agency of Canada’s Public Health Infobase at http://infobase.phac-aspc.gc.ca/
CCDSS-SCSMC/data-tool.
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CHAPTER 1: ASTHMA
INTRODUCTION

Asthma is a common, chronic lung disease. The Global Initiative for Asthma defines asthma as:
"“a heterogeneous disease, usually characterized by chronic airway inflammation. It is defined
by the history of respiratory symptoms such as wheeze, shortness of breath, chest tightness
and cough that vary over time and in intensity, together with variable expiratory airflow
limitation.”"®'® Asthma symptoms and attacks are often triggered by factors such as exercise,
exposure to allergens or irritants, changes in the weather or viral respiratory infections.’

Uncontrolled asthma can have a considerable impact not only on quality of life of affected
individuals and families but also in terms of costs to the health care system and lost
productivity. Fortunately, with recent advances in medications and asthma education and
management strategies, such as increasing the awareness of signs and symptoms and limiting
exposure to triggers, asthma can be well controlled.

Globally, asthma is a significant health problem affecting people of all ages. The World Health
Organization (WHQO) estimates that asthma affects about 235 million people worldwide.™
According to the Global Initiative for Asthma, global prevalence estimates range from 1% to
18% of the population across different countries.” Worldwide, it is estimated that one in every
250 individuals will die from asthma.’® Approximately 26 million disability-adjusted life-years
(DALYs) are lost annually due to asthma, representing 1% of all DALYs lost."

ASTHMA IN THE CANADIAN POPULATION

CCDSS Case Definitions

PREVALENT ASTHMA CASE DEFINITION

The case definition of diagnosed asthma is: an individual aged one year and older having
at least two visits to a physician with a diagnosis of asthma in the first diagnostic field in a
two-year period, or at least one hospital separation with a diagnosis of asthma ever in any
diagnostic field, coded by the International Classification of Diseases (ICD), ninth revision or
ICD-9-CM 493 or ICD-10-CA J45-46. This case definition for asthma was validated by two
independent studies in Ontario."”'®

Only the first diagnostic field was used in physician billing claims data as not all provinces and
territories had more than one diagnostic field. All fields were included from the hospital
separation file as this database allows for the recording of up to 25 diagnoses.
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Based on this definition, once a case is detected, it is a prevalent case for life regardless of

future contact with health services. Consequently, once someone is identified as a case, they
are always included in the database as a case. All jurisdictions identified cases occurring as of
1995, with the exception of Quebec which began in 1996 and Nunavut which began in 2005.

ACTIVE ASTHMA CASE DEFINITION

An individual aged one year and older who has met the asthma case definition is classified as
“active” for a given fiscal year if the individual had at least one physician claim in the first
diagnostic field or at least one hospital separation in any diagnostic field coded by ICD(-CM)
493 or ICD-10-CA J45-46 within that given year. These cases are referred to as “active asthma
prevalent cases.”

INCIDENT ASTHMA CASE DEFINITION

Incident asthma cases were identified in the year where an individual met the case definition
for the first time. A run-in period of five years, where data were collected and not reported,
was employed to partially account for the prevalence pool effect; i.e., to ensure that an
incident case was not a pre-existing prevalent case. (For further explanation of prevalence
pool effect, please see the glossary).

DENOMINATOR DEFINITION

The denominator for the rate and proportion calculations in the report was the number of
individuals in the provincial and territorial health insurance registries. Data on all residents who
are eligible for provincial or territorial health insurance (about 97% of the Canadian population)
are captured in these registries. Individual demographic information is obtained from these
registries; age is calculated as of the end of the fiscal year, on March 31.
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Prevalence

ASTHMA

As shown in Figure 1.1, asthma prevalence in 2011-2012 increased steadily in childhood;
peaking in the 10-14 age group for males (22.2%) and the 15-19 age group in females
(17.0%). Prevalence declined after that until the 30-34 age group and remained steady until
the 60-64 age group after which there was an increase in prevalence in both males (more
pronounced) and females.

In 2011-2012 there was a notable cross-over by gender in asthma prevalence starting at the
25-29 age group. At this age, the prevalence for males became lower than for females and
this difference remained through to the older age groups (Figure 1.1).

FIGURE 1.1 Prevalence of diagnosed asthma among Canadians aged one year and older,
by age group and sex, Canada, 2011-2012
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NOTES: The 95% confidence interval shows an estimated range of values which is likely to include the true value 19 times
out of 20. Crude estimates were based on randomly rounded counts to an adjacent multiple of 10 while age-standardized
estimates were based on unrounded counts; therefore the total counts used for crude, age-specific and age-standardized
estimates will differ.

SOURCE: Public Health Agency of Canada, using Canadian Chronic Disease Surveillance System data files contributed by
provinces and territories.
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Between 2000-2001 and 2011-2012, the relative increase in the age-standardized prevalence
for asthma among Canadians aged one year and older was 67.0%. The prevalence increased
from 2.1 million Canadians (6.5%) in 2000-2001 to 3.8 million Canadians (10.8%) in 2011-2012;
the increase was seen in both males and females (Figure 1.2).

FIGURE 1.2 Age-standardized prevalence of diagnosed asthma among Canadians aged one
year and older, by sex and year, Canada, 2000-2001 to 2011-2012
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NOTES: Age-standardized to the 2011 Canadian population. The 95% confidence interval shows an estimated range of values
which is likely to include the true value 19 times out of 20.

SOURCE: Public Health Agency of Canada, using Canadian Chronic Disease Surveillance System data files contributed by
provinces and territories.
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Generally, most age groups saw an increase in the prevalence of asthma over the observation
period. However, two trends stand out. First, the proportions for the 1-9 age group were
highest in 2002-2003 and 2003-2004 and then declined through to 2011-2012. Second, the
10-19 and 20-29 age groups had the steepest increase in asthma prevalence relative to the
other age groups over the observation period (Figure 1.3).

FIGURE 1.3 Prevalence of diagnosed asthma among Canadians aged one year and older,
by 10-year age group and year, Canada, 2000-2001 to 2011-2012
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NOTES: The 95% confidence interval shows an estimated range of values which is likely to include the true value 19 times
out of 20. Crude estimates were based on randomly rounded counts to an adjacent multiple of 10 while age-standardized
estimates were based on unrounded counts; therefore the total counts used for crude, age-specific and age-standardized
estimates will differ.

SOURCE: Public Health Agency of Canada, using Canadian Chronic Disease Surveillance System data files contributed by
provinces and territories.
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In 2011-2012, the age-standardized prevalence of asthma varied among provinces and
territories in Canada (Figure 1.4). The highest proportions were in Ontario and Nova Scotia;
both exceeded that of Canada as a whole. The lowest proportions were in the Northwest
Territories, Yukon, and Nunavut.

FIGURE 1.4 Age-standardized prevalence of diagnosed asthma among Canadians aged one
year and older, by sex and province/territory, Canada, 2011-2012
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ACTIVE ASTHMA

Active asthma showed a similar pattern as asthma prevalence across the age groups. The
prevalence of active asthma was higher for males than females in childhood, but became
higher in females in the 20-24 age group and remained higher across all the older age groups.
In 2011-2012, the prevalence of active asthma peaked in the 5-9 age group for males (5.6%)
and for females (3.6%), declined until the 20-24 age group and then remained relatively stable
after that (Figure 1.5).

FIGURE 1.5 Prevalence of diagnosed active asthma among Canadians aged one year and
older, by age group and sex, Canada, 2011-2012
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estimates were based on unrounded counts; therefore the total counts used for crude, age-specific and age-standardized
estimates will differ.

SOURCE: Public Health Agency of Canada, using Canadian Chronic Disease Surveillance System data files contributed by
provinces and territories.
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Contrary to the steady increase observed in asthma prevalence, there was a slight decline
in the active asthma prevalence over time (Figure 1.6).

FIGURE 1.6 Age-standardized prevalence of diagnosed active asthma among Canadians aged
one year and older, by sex and year, Canada, 2000-2001 to 2011-2012
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SOURCE: Public Health Agency of Canada, using Canadian Chronic Disease Surveillance System data files contributed
by provinces and territories.
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Incidence

Incidence rates for asthma by age group showed a similar pattern to prevalence, but the peak
incidence rates occurred at earlier ages. The peak incidence rate was seen in the 1-4 age
group with 2796.4 cases per 100,000 population for males and 1821.6 cases per 100,000
population for females (Figure 1.7). The cross-over in incidence rates where the female rate
became higher started at the 15-19 age group.

FIGURE 1.7 Incidence rates of diagnosed asthma among Canadians aged one year and older,
by age group and sex, Canada, 2011-2012
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NOTES: The 95% confidence interval shows an estimated range of values which is likely to include the true value 19 times
out of 20. Crude estimates were based on randomly rounded counts to an adjacent multiple of 10 while age-standardized
estimates were based on unrounded counts; therefore the total counts used for crude, age-specific and age-standardized
estimates will differ.

SOURCE: Public Health Agency of Canada, using Canadian Chronic Disease Surveillance System data files contributed
by provinces and territories.
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The age-standardized incidence rates for asthma declined from 904.5 per 100,000 population
in 2000-2001 to 499.0 per 100,000 population in 2011-2012; a relative decrease of 44.8%.
The rates for both males and females decreased over this period (from 838.5 to 477.1 and
from 973.2 to 521.1 cases per 100,000 population, respectively); rates for females were
consistently higher than for males (Figure 1.8).

FIGURE 1.8 Age-standardized incidence rates of diagnosed asthma among Canadians aged
one year and older, by sex and year, Canada, 2000-2001 to 2011-2012
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SOURCE: Public Health Agency of Canada, using Canadian Chronic Disease Surveillance System data files contributed by
provinces and territories.
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Between 2000-2001 and 2011-2012, age-specific incidence rates for asthma showed a
decline in all age groups (Figure 1.9). The largest relative decreases were observed in the
age groups: 20-29 (54.9%), 70-79 (51.8%), and 10-19 (50.5%).

FIGURE 1.9 Incidence rates of diagnosed asthma among Canadians aged one year and older,
by ten year age group and year, Canada, 2000-2001 to 2011-2012
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estimates were based on unrounded counts; therefore the total counts used for crude, age-specific and age-standardized
estimates will differ.

SOURCE: Public Health Agency of Canada, using Canadian Chronic Disease Surveillance System data files contributed by
provinces and territories.
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In 2011-2012, the incidence of asthma varied across provinces and territories. The highest
rates were in Yukon, Manitoba and Ontario; all exceeded the rate for Canada as a whole.
The lowest rates were in New Brunswick, the Northwest Territories and Nunavut (Figure 1.10).

FIGURE 1.10 Age-standardized incidence rates of diagnosed asthma among Canadians aged
one year and older, by sex and province/territory, Canada, 2011-2012
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All-cause Mortality

Throughout the observation period (2000-2001 to 2011-2012), all-cause mortality was
consistently higher among Canadians aged one year and older with asthma compared to those
without, with rate ratios ranging from 1.4 to 1.5 (Figure 1.11). During the same period, mortality
rates among those living with asthma declined from 11.2 per 1,000 in 2000-2001 to 8.4 per
1,000 in 2011-2012.

FIGURE 1.11 Age-standardized all-cause mortality rates and rate ratios among Canadians aged
one year and older with diagnosed asthma compared to those without diagnosed asthma, by
year, Canada, 2000-2001 to 2011-2012
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values which is likely to include the true value 19 times out of 20.

SOURCE: Public Health Agency of Canada, using Canadian Chronic Disease Surveillance System data files contributed by provinces
and territories.
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In 2011-2012, Canadians living with asthma had a slightly higher all-cause mortality rate
compared to those without asthma, the exception to this is those aged 1-4, however the
number of deaths in this category is very small. The rate ratios ranged from 0.8 in the
1-4 age group to 2.1 in the 10-14 age group (Figure 1.12).

FIGURE 1.12 All-cause mortality rates and rate ratios among Canadians aged one year and
older with diagnosed asthma compared to those without diagnosed asthma, by age group,
Canada, 2011-2012
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Comorbidity

Four major chronic diseases and conditions—COPD, mood and/or anxiety disorders*
diabetes and hypertension—were examined for their prevalence among those with diagnosed
asthma compared to those without diagnosed asthma for the years 2000-2001 to 2011-2012
(Figure 1.13).8

Age group comparisons varied with the comorbid disease or condition: age one year and
older for diabetes and mood and/or anxiety disorders comparisons, age 20 years and older
for hypertension and age 35 years and older for COPD.

The prevalence of each of the comorbid diseases or conditions examined was higher among
those with diagnosed asthma than those without. The prevalence ratios for diabetes and
hypertension remained constant at 1.4 and 1.3 respectively throughout the observation
period. During this time, the prevalence ratios for mood and/or anxiety disorders ranged from
1.6 to 1.7 and COPD prevalence ratios ranged from 5.3 to 3.7 (Figure 1.13).

The higher prevalence ratio for COPD compared to the other comorbid diseases or conditions
presented indicates that there are much larger differences in the proportions of COPD among
those living with asthma compared to the proportions of COPD among those without asthma.
The declining prevalence ratio for COPD during the observation period suggests that the
difference between these proportions is getting smaller.

A The CCDSS estimates represent the prevalence of health service use for mood and anxiety disorders rather than the
prevalence of diagnosed mood and anxiety disorders. The CCDSS may capture individuals who do not meet all standard
diagnostic criteria for mood and anxiety disorders but were assigned a diagnostic code based on clinical assessment.
Conversely, the CCDSS does not capture individuals meeting all standard diagnostic criteria for mood and anxiety disorders
who did not receive a relevant diagnostic code (includes those who sought care but were not captured in provincial and
territorial administrative health databases and those who have not sought care at all).

8 Note: the converse was done for COPD in Chapter 2, i.e. the proportions of COPD among those with/without the comorbid
diseases or conditions were compared, at the recommendation of the Chronic Respiratory Disease Working Group.
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FIGURE 1.13 Age-standardized prevalence ratios of diagnosed COPD, mood and/or anxiety
disorders, diabetes and hypertension among those with or without diagnosed asthma, by year,
Canada, 2000-2001 to 2011-2012
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DISCUSSION

The incidence rates of asthma declined over the observation period from 904.5 per 100,000

in 2000-2001 to 499.0 per 100,000 in 2011-2012. In 2011-2012, the peak incidence rate was
seen in the 1-4 age group with 2796.4 cases per 100,000 population for males and 1821.6 per
100,000 population for females. The higher rates seen in the 1-4 age group may reflect the
difficulty in distinguishing asthma from wheezing conditions which will resolve in childhood.
The incidence rates of asthma varied across provinces and territories in 2011-2012, from a
high of 722.3 per 100,000 in Yukon to a low of 262.5 per 100,000 in Nunavut.

All-cause mortality rates among Canadians living with asthma have declined from 11.2 per
1,000 in 2000-2001 to 8.4 per 1,000 in 2011-2012. All-cause mortality was consistently

higher among those living with asthma compared to those without; rate ratios ranged from
1.4 to 1.5. The decline in all-cause mortality may be due to better treatment and management
of disease. However, as the mortality rates also decreased among those without asthma, the
rate ratios remained about the same; suggesting potential improvements in care and health
status for both groups irrespective of disease status.

Asthma prevalence continued to rise in Canada. The age-standardized prevalence increased
over the observation period from 6.5% in 2000-2001 to 10.8% in 2011-2012. Over this time,
the prevalence increased in most age groups; the steepest increases were in the 10-19 and
20-29 age groups. The exception was the 1-9 age group where prevalence started declining
in 2003-2004. The basis for the declining prevalence in the younger ages is not known and
further monitoring and research is required to understand this trend.

Consistent with findings reported in the literature,® 2011-2012 CCDSS data demonstrated
an increasing prevalence from one year of age to the late teens; with peaks in the 10-14 age
group for males and the 15-19 age group for females. It is unclear whether the actual
prevalence is lower in young children or if it is a result of children being better diagnosed

in the 10 and up age groups as lung function tests perform better with these ages.?’

In 2011-2012 there was a notable cross-over by gender in asthma prevalence starting at the
25-29 age group. At this age, the prevalence for males became lower than for females and
this difference remained through to the older age groups. What accounts for this cross-over is
unclear. It may be due in part to males having smaller airways than females at younger ages,
followed by maturation leading to anatomical changes (larger airways developing in men) or
physiological changes (hormonal differences between men and women), resulting in the
prevalence becoming higher for women.?22 Qr, it may be due to the greater likelihood that
women, in general, seek care, and encounter the health care system more often than men.?*

The prevalence of asthma also varied geographically within Canada from a high of 12.1% in
Ontario to a low of 3.8% in Nunavut.

Contrary to the steady increase observed in asthma prevalence, there was a slight decline in

the active asthma prevalence over time; from 2.8% in 2000-2001 to 2.3% in 2011-2012. This
decline could be attributable to an overall improvement in asthma management and control,
and thus fewer encounters with the health care system.
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Despite the decreases in incidence, the prevalence of asthma continues to rise. This reflects
the chronic nature of asthma, as there is a continued accumulation of new incident cases
contributing to the prevalence. Even with the dropping incidence rates seen over the
observation period, this did not result in a drop in prevalence as the rates of mortality among
those living with asthma were also decreasing.

Another possible contributor to the increase in prevalence could be that it reflects an artifact in
the data. False positive asthma diagnoses are not detected and therefore not removed, hence
accumulating over time. Although the case definition is designed to minimize the false positives
as much as possible, they can result from individuals who meet the case definition due to a
temporary or episodic problem, such as an infection, but may not be a true asthma case.

It is also important to note that the cases of asthma included in the prevalence have various
levels of severity. Cases range from those with episodic problems who are well most of the
time to those who have severe problems resulting in many physician encounters. However, the
overall severity of asthma in the cohort is likely declining as more, better managed cases enter
the cohort and mortality rates of those living with asthma decline.

Four major chronic diseases and conditions (diabetes, hypertension, mood and/or anxiety
disorders, and COPD) were examined to estimate their prevalence among those with
diagnosed asthma. All four diseases or conditions showed a greater prevalence among those
living with asthma than those without. The highest prevalence ratio was for COPD. The high
comorbidity of COPD among those living with asthma compared to those without suggests
that it is important to consider overlap syndrome.?> Asthma and COPD can co-exist or one
disease can evolve into the other. One study identified asthma occurring in just over half of
those diagnosed with COPD.?® Common risk factors between asthma and COPD, such as
smoking, likely play a role in the high comorbidity. Finally, misdiagnosis between those
conditions is not uncommon.?2

It is interesting to note that the prevalence ratio for COPD was the only one that decreased
over the observation period; from 5.3 in 2000-2001 to 3.7 in 2011-2012. This decrease was
the result of a decreasing prevalence of COPD among those with asthma and an increasing
prevalence of COPD among those without.

Further examination of asthma trends in Canada is needed. One important question bearing
further study is whether declines in asthma incidence are true declines or whether there have
been changes in physician practices resulting in fewer individuals being diagnosed with
asthma. Related to this question is the variation seen in prevalence and incidence of asthma
by province and territory. Such variation could be an indication of geographic differences in
environmental or non-environmental risk factors, or diagnostic practices.

Although the causes of asthma are not well understood and there is no cure, asthma can be
well controlled by ensuring appropriate medication use as well as eliminating or minimizing
risk factors and triggers.” The decrease seen in all-cause mortality rates among Canadians
living with asthma could be related to improved disease management.

Continued support of all efforts in the early detection and management of asthma, as well as
reduction and elimination of asthma risk factors is necessary for this downward trend in asthma
incidence and all-cause mortality to continue. The high co-morbidity of asthma with diabetes,
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hypertension, mood and/or anxiety disorders, and COPD suggests the treatment and
management of asthma requires the consideration of all comorbid diseases and conditions,
and vice versa. An integrated care approach can provide optimal primary care and improved
quality of life for those with comorbid diseases and conditions.

It should be emphasized that prevention, early diagnosis, management, and education are
important at all ages; especially in childhood as a large proportion of asthma onset occurs
during these early years. According to the Canadian Asthma Management Consensus
Summary 2010:

“Asthma education is an essential component of asthma management for all
patients. Guided self-management, combining asthma education, regular
medical review, self-assessment and a written action plan have been shown to
reduce hospitalizations, emergency visits, urgent physician visits, missed days
at work or school, days of restricted activity, and improved pulmonary function
in children and in adults.”27®®
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CHAPTER 2: CHRONIC OBSTRUCTIVE
PULMONARY DISEASE

INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is a chronic, progressive lung disease which
causes limitations in airflow. The Global Initiative for Chronic Obstructive Pulmonary Disease
defines COPD as: “a common, preventable, and treatable disease characterized by persistent
airflow limitation that is usually progressive and is associated with an enhanced chronic
inflammatory response in the airways to noxious particles or gases. Chronic inflammation causes
structural changes and narrowing of the small airways in the lungs.”3%? These changes decrease
the ability of the lungs to exchange gases and to supply oxygen to the body. Spirometry is the
most widely available, reproducible test of lung function measuring airflow limitation.*30-33

COPD is a major cause of death and disability worldwide.?*3¢ The World Health Organization
(WHO) estimates COPD to be the third leading cause of death in 2012.3 Although, according
to the 2013 Global Burden of Disease Study, the age-standardized death rate of COPD has
decreased since 1990 from 74.8 per 100,000 to 50.7 per 100,000.%¢ It was the 12th leading
cause of global years of life lost® and the eighth cause of years of living with disability.3
Although globally, mortality due to COPD remains higher in males, mortality among females
is increasing, reflecting the trends in smoking rates among men and women over the last
several decades.**? In Canada, one study in the province of Ontario reported the lifetime
risk of developing COPD as greater than 1 in 4 (27.6%) and higher in men (29.7%) than
women (25.6%).%

COPD IN THE CANADIAN POPULATION

CCDSS Case Definitions

PREVALENT COPD CASE DEFINITION

The case definition of diagnosed COPD is: an individual aged 35 years and older having
at least one visit to a physician with a diagnosis of COPD in the first diagnostic field, or
one hospital separation with a diagnosis of COPD in any diagnostic field ever, coded
by ICD-9(-CM) 491-492, 496 or ICD-10-CA J41-44. This case definition for COPD was
validated by Gershon and colleagues.*
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Only the first diagnostic field was used in physician billing claims data as not all provinces and
territories had more than one diagnostic field. All fields were included from the hospital
separation file as this database allows for the recording of up to 25 diagnoses.

Based on this definition, once a case is detected, it is a prevalent case for life regardless of

future contact with health services. Consequently, once someone is identified as a case, they
are always included in the database as a case. All jurisdictions identified cases occurring as of
1995, with the exception of Quebec which began in 1996 and Nunavut which began in 2005.

INCIDENT COPD CASE DEFINITION

Incident COPD cases were identified in the year where an individual met the case definition
for the first time. A run-in period of five years, where data were collected and not reported,
was employed to partially account for the prevalence pool effect; i.e., to ensure that an
incident case was not a pre-existing prevalent case. (For further explanation of prevalence
pool effect, please see the glossary).

DENOMINATOR DEFINITION

The denominator for the rate and proportion calculations in the report was the number of
individuals in the provincial or territorial health insurance registries. Data on all residents who
are eligible for provincial or territorial health insurance (about 97% of the Canadian population)
are captured in these registries. Individual demographic information is obtained from these
registries; age is calculated as of the end of the fiscal year, on March 31.
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Prevalence

The prevalence of COPD among Canadians aged 35 years and older increased steadily across
the life span (Figure 2.1). The prevalence of COPD was similar among males and females until
the 60-64 age group, beyond this it was consistently higher among males than females.

FIGURE 2.1 Prevalence of diagnosed COPD among Canadians aged 35 years and older,
by age group and sex, Canada, 2011-2012
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Crude estimates were based on randomly rounded counts to an adjacent multiple of 10 while age-standardized estimates were
based on unrounded counts; therefore the total counts used for crude, age-specific and age-standardized estimates will differ.
SOURCE: Public Health Agency of Canada, using Canadian Chronic Disease Surveillance System data files contributed by
provinces and territories.
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During the observation period, the relative increase in the age-standardized prevalence
of COPD was 33.6% among all Canadians aged 35 years and over; from 7.0% (1.1 million
Canadians) in 2000-2001 to 9.4% (2.0 million Canadians) in 2011-2012 (Figure 2.2).

The relative increase in prevalence among females (42.8%) was much more than that

for males (22.9%).

FIGURE 2.2 Age-standardized prevalence of diagnosed COPD among Canadians aged
35 years and older, by sex and year, Canada, 2000-2001 to 2011-2012
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SOURCE: Public Health Agency of Canada, using Canadian Chronic Disease Surveillance System data files contributed
by provinces and territories.
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When examining COPD by 10-year age groups, the highest age-specific prevalence was seen
in the oldest age group (85 and older) and the lowest prevalence was seen in the youngest
age group (35-44 years) [Figure 2.3].

Between 2000-2001 and 2011-2012, an increase in age-specific prevalence of COPD was
seen in nearly all age groups with the exception of those aged 35-44 where the proportion
remained stable (Figure 2.3).

FIGURE 2.3 Prevalence of diagnosed COPD among Canadians aged 35 years and older,
by 10-year age group and year, Canada, 2000-2001 to 2011-2012
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In 2011-2012, the prevalence of COPD varied among provinces and territories in Canada
(Figure 2.4). Nunavut showed the highest COPD prevalence among all Canadian jurisdictions,
followed by Yukon, Nova Scotia and the Northwest Territories.

FIGURE 2.4 Age-standardized prevalence of diagnosed COPD among Canadians aged
35 years and older, by sex and province/territory, Canada, 2011-2012
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Incidence

The incidence rates of COPD in Canada for 2011-2012 increased steadily for both males and
females across the life span (Figure 2.5). Overall, the incidence rates ranged from 317.7 per
100,000 population in the 35-39 age group, to 2309.6 per 100,000 population in the 85 and
older age group. Males had consistently higher COPD incidence rates compared to females
of the same age group, with the gap between the two increasing with age.

FIGURE 2.5 Incidence rates of diagnosed COPD among Canadians aged 35 years and older,
by age group and sex, Canada, 2011-2012
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Between 2000-2001 and 2011-2012, the overall aged-standardized incidence rate of

COPD among Canadians aged 35 years and older declined from 1201.9 to 914.8 per
100,000 population; a 23.9% relative decrease (Figure 2.6). Specifically, the age-standardized
incidence rate dropped from 1073.5 to 843.1 per 100,000 population for females

(21.5% relative decrease), and from 1395.6 to 1008.7 per 100,000 population for males
(27.7% relative decrease).

FIGURE 2.6 Age-standardized incidence rates of diagnosed COPD among Canadians aged
35 years and older, by sex and year, Canada, 2000-2001 to 2011-2012
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Generally, age-specific incidence rates of COPD declined for all age groups between
2000-2001 and 2011-2012. A slight increase in rates was seen in the years 2007-2008
to 2010-2011 for the younger age groups, however rates declined again in 2011-2012
(Figure 2.7).

FIGURE 2.7 Incidence rates of diagnosed COPD among Canadians aged 35 years and older,
by 10-year age group and year, Canada, 2000-2001 to 2011-2012
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The incidence of COPD varied among provinces and territories in Canada in 2011-2012
(Figure 2.8). Nunavut, the Northwest Territories and Yukon had the highest overall incidence
of COPD among Canadian jurisdictions. The lowest incidence rates were in Ontario,
Newfoundland and Labrador and Quebec. In general, the rates did not differ much between
males and females across Canada.

Nunavut, Yukon, the Northwest Territories and Nova Scotia ranked among the highest in
incidence as well as prevalence. Conversely, Prince Edward Island and British Columbia ranked

fourth and sixth highest respectively in incidence, but ranked among the lowest in prevalence
(Figures 2.4 and 2.8).

FIGURE 2.8 Age-standardized incidence rates of diagnosed COPD among Canadians aged
35 years and older, by sex and province/territory, Canada, 2011-2012
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All-cause Mortality

Throughout the observation period (2000-2001 to 2011-2012), all-cause mortality rates were
consistently higher among Canadians aged 35 years and older living with COPD compared to
those without (Figure 2.9). It is notable that the mortality rates among those living with COPD
have declined throughout the observation period. However, the rate ratios remained similar
over the years between those with and without COPD, with only a slight decrease from 2.8 in
2000-2001 to 2.7 in 2011-2012. This suggests that improvements occurred in both groups,
irrespective of disease status.

FIGURE 2.9 Age-standardized all-cause mortality rates and rate ratios among Canadians aged
35 years and older with diagnosed COPD compared to those without diagnosed COPD, by
year, Canada, 2000-2001 to 2011-2012
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All-cause mortality rates were higher among those living with COPD than those without COPD,
across all age groups; rate ratios ranged from 4.7 in the 35-39 age group to 1.7 in the 85 and older
age group (Figure 2.10).

FIGURE 2.10 All-cause mortality rates and rate ratios among Canadians aged 35 years and older
with diagnosed COPD compared to those without diagnosed COPD, by age group, Canada,
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Comorbidity

In reporting on comorbidity, a different approach was used for COPD compared to that for
asthma. The prevalence of COPD among those with and without each of the comorbidities
was reported, i.e. those with and without asthma, mood and/or anxiety disorders,© diabetes
and hypertension. The Chronic Respiratory Disease Working Group recommended this
approach as it was more consistent with the natural course of disease with respect to COPD.

Between 2000-2001 and 2011-2012, among Canadians aged 35 years and older, the
prevalence of COPD was greater among those with diagnosed diabetes, hypertension, mood
and/or anxiety disorders, and asthma, than among those without, as indicated by prevalence
ratios greater than one for all four comorbid conditions (Figure 2.11).

The prevalence ratios for COPD between those with and those without diagnosed asthma
ranged from a high of 5.2 in 2000-2001 to a low of 3.7 in 2011-2012 (Figure 2.11).

¢ The CCDSS estimates represent the prevalence of health service use for mood and anxiety disorders rather than the
prevalence of diagnosed mood and anxiety disorders. The CCDSS may capture individuals who do not meet all standard
diagnostic criteria for mood and anxiety disorders but were assigned a diagnostic code based on clinical assessment.
Conversely, the CCDSS does not capture individuals meeting all standard diagnostic criteria for mood and anxiety disorders
who did not receive a relevant diagnostic code (includes those who sought care but were not captured in provincial and
territorial administrative health databases and those who have not sought care at all).
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FIGURE 2.11 Age-standardized prevalence ratios of diagnosed COPD among those with and
without diagnosed asthma, mood and/or anxiety disorders, diabetes and hypertension, by year,
Canada, 2000-2001 to 2011-2012
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DISCUSSION

COPD remains one of the leading chronic respiratory diseases in Canada, and will likely
continue to be a major public health concern due to an aging population and historically
high smoking rates. Addressing COPD will require concerted efforts by policy makers, health
educators, health care providers and non-governmental organizations to address the risk
factors associated with COPD and to ensure proper management of the disease.

COPD incidence rates declined over the observation period from 1201.9 per 100,000 in
2000-2001 to 914.8 per 100,000 in 2011-2012. The incidence rates ranged from 317.7 per
100,000 population in the 35-39 age group to 2309.6 per 100,000 population in the 85 and
older age group. Males had consistently higher COPD incidence rates compared to females
of the same age group, with the gap between the two increasing with age. This difference
between males and females reflects the typical latency period between smoking and COPD
and historically higher smoking rates among males.*-*? Although a higher prevalence of
smoking was seen in female youth in the more recent past, from 1994 to 2005, the data

from the 2012-2013 Canadian Youth Smoking Survey show a greater percentage of males
smoking."**° It will be important to follow these trends to see whether the differences in COPD
rates among males and females will mirror the sex differences in trends observed for smoking.

COPD incidence rates varied geographically across Canada; ranging from 2447.9 per 100,000
in Nunavut to 739.3 per 100,000 in Quebec. This suggests that geographical differences could
exist in gene-environment interaction predisposition, exposure to risk factors such as smoking
or industrial exposures, diagnostic practices, or combinations of these factors. Generally,
provinces and territories with higher rates of smoking in the Canadian Community Health
Survey are those with higher incidence rates of COPD.*' But, further studies are necessary to
examine the role of smoking relative to other contributing factors on the observed differences
in COPD rates.

The age-standardized prevalence of COPD increased from 7.0% in 2000-2001 to 9.4% in
2011-2012. Increased prevalence will require careful planning and resource allocation to ensure
the increased need for services and care will be met. Due to the chronic nature and incurability
of COPD, many areas of health care are implicated including: pulmonary rehabilitation, oxygen
therapy, home care, long-term care, acute care and palliative care services.

The prevalence of COPD also increased across the life span; with proportions ranging from
0.9% among those aged 35-39 to 26.0% among those aged 85 years and older. The disease
primarily develops after years of assault on lung tissue by cigarette smoking or other irritants.
As well, there is evidence suggesting that having asthma can play a role in the development of
COPD?%? and as many as half of those with COPD have co-occurring asthma.?® Common risk
factors between asthma and COPD, such as smoking, likely play a role in the high comorbidity.

Between 2000-2001 and 2011-2012, an increase in age-specific prevalence of COPD was
seen in nearly all age groups with the exception of those aged 35-44 where the proportion
remained stable. The stable proportion in this age group may signal a declining smoking rate
among Canadians aged 35-44 years, but more years of data are needed to confirm the impact
of decreasing rates of smoking on the prevalence of COPD. This age cohort should be
monitored over the long term to determine if this is the case.
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Many COPD patients are advanced in age and often have one or more other chronic diseases
or conditions in addition to COPD. This co-morbidity means more intensive requirements will
be placed on the health care system in both time and resources, as several diseases or
conditions need to be managed simultaneously. This adds to the burden and costs of caring
for COPD patients.

All-cause mortality rates declined among those living with COPD from 30.5 per 1,000 in
2000-2001 to 22.2 per 1,000 in 2011-2012. This may be due to better COPD treatment and
management. The all-cause mortality rates were consistently higher among Canadians aged
35 years and older living with COPD compared to those who do not have COPD (rate ratios
ranged from 2.7-2.8). Among the younger groups, the rate ratios were high (ranging from
3.7-4.7); indicating higher all cause-mortality among those living with COPD relative to those
who do not have COPD. More research is needed to determine why the rate ratios are high
among the younger age groups. One possible explanation is that those diagnosed at younger
ages may be heavier smokers and therefore present with COPD symptoms earlier. The
mortality rate ratio declines with age, as generally, there is higher mortality due to many
causes at older ages.

The burden of COPD is known to be underestimated due to under-diagnosis, attribution of
illness and death to other comorbid diseases or conditions such as pneumonia (especially
among older adults), and a lack of consistent use of targeted lung function testing among
at-risk populations.?2%*3* Thus, the true burden of COPD might be higher than what is
presented in this report.

Several studies examining the use of lung function testing identified that only between 30%
and 50% of those diagnosed with COPD had lung function tests. This indicates that a large
number of individuals with a clinical diagnosis of COPD have not had confirmatory testing to
validate the diagnosis.>#* In addition, a number of studies comparing spirometry results with
surveys or other self-reports, showed greater proportions of individuals with airflow
obstruction than is indicated by self-reports.®*¢¢

Studies have also shown that COPD-related mortality is under-reported. Patients living with
COPD often have one or more additional serious diseases or conditions such as cardiovascular
disease, lung cancer, or pneumonia. These diseases or conditions often preclude COPD from
being recorded as the primary or underlying cause of death on death certificates.*%54¢44¢ |n
one study, where patients were known to have COPD, COPD was not mentioned on 42% of
the death certificates.®” Furthermore, in cases where COPD exacerbation was the adjudicated
cause of death, COPD was not listed as the main cause of death in 34% of the cases and not
mentioned at all in 21% of the cases.®” The under-reporting of COPD (morbidity and mortality)
has significant negative implications for the management, prevention and resource allocation
for this disease.

COPD and asthma have a common clinical presentation, leading to COPD being
misdiagnosed as asthma and vice versa. Individuals may also have both diseases. This
overlap in asthma—COPD diagnosis may account for some of the observed high comorbidity
for asthma and COPD. A number of other possible explanations can be suggested for this high
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comorbidity of asthma and COPD: 1) a common pathology, 2) a common gene-environment
interaction predisposition, or 3) a common risk factor or disease origin resulting in one disease
evolving into the other.?

The long course of COPD, and the fact that it is a risk factor for other diseases or conditions
(e.g., cardiovascular disease®), increase the likelihood of comorbidity as an individual ages.
This complicates the management of COPD and necessitates an integrated care approach.
Health care systems will need to be aware of the increasing demands stemming from greater
prevalence of COPD while providing comprehensive care and ensuring optimal outcomes for
individuals affected by COPD.

Smoking is the single largest risk factor for COPD. Further reduction in smoking rates will
decrease future COPD morbidity and mortality and increase the number of productive life
years to be enjoyed by Canadians.
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CHAPTER 3: A FINAL WORD
MOVING FORWARD

Expanding surveillance and research to examine the causes of asthma and COPD and utilizing
population-based surveys and other data sources such as lung function testing (i.e., spirometry)
data, other health services (e.g. home care, oxygen therapy) and medication use, may further
improve our understanding of the full burden of asthma and COPD in Canada. Interventions
targeting improving indoor and outdoor air quality, and smoking prevention and cessation
programming may also help to reduce the risks of developing or worsening of these diseases.
As well, the broader use of spirometry could support early detection efforts leading to earlier
treatment and better health outcomes and a better quality of life for Canadians living with
asthma or COPD.230-339

A continued focus on optimizing our surveillance methodology is necessary to ensure accurate
measurement of the prevalence and incidence of asthma and COPD in the Canadian population,
and the burden of these diseases on the health care system, society as a whole and individuals.
This information may help design better policies and programs to effectively address these
diseases, thereby reducing their occurrence and burden on Canadians.
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APPENDIX A: CHRONIC RESPIRATORY
DISEASE SURVEILLANCE DEVELOPMENT
THROUGH THE CANADIAN CHRONIC
DISEASE SURVEILLANCE SYSTEM

CANADIAN CHRONIC DISEASE SURVEILLANCE SYSTEM

The purpose of the CCDSS is to estimate and report on current burden and trends of chronic
diseases and conditions in Canada. Based on the model of the former National Diabetes
Surveillance System, the CCDSS continues to track diabetes; however, its scope has expanded
to include other chronic diseases and conditions such as mental illness, mood and/or anxiety
disorders, hypertension, asthma, chronic obstructive pulmonary disease, heart failure, ischemic
heart disease, acute myocardial infarction, stroke, arthritis, osteoporosis, and neurological
conditions. The CCDSS provides coverage of 97% of Canada’s population, including
individuals who are often missed by other methods of data collection (e.g. surveys). It provides
a more comprehensive picture of chronic diseases and conditions seen in the Canadian health
care system than databases which track hospitalized diseases and conditions alone. It is
guided by the expertise of the CCDSS Science Committee, with representatives from each
province and territory.

This report identifies those who interact with the health care system (either by physician visit or
hospital separation), and thus does not identify those who have not yet been diagnosed by a
physician as having asthma or COPD. That limitation notwithstanding, under a single-payer
system, administrative data has the advantage of having broad coverage of the population,
and serves as an inexpensive data source compared to population-based surveys.

As in any surveillance system, there is the potential for false positives (wrongly identifying
someone as having the disease when the person does not) and false negatives (wrongly
identifying someone as not having the disease when the person does). The case definitions
used in the CCDSS were validated by independent researchers.

Data sources: The CCDSS uses datasets provided by the provinces and territories constructed
by linking the following data sources:

e Provincial/territorial health insurance registry;

 Provincial/territorial physician billing claims database (nurse practitioners were included in
provinces and territories where they are employed and where billings are available); and

* Provincial/territorial hospital discharge records.

Year of data: All jurisdictions identified cases occurring as of 1995; with the exception of

Quebec which began in 1996 and Nunavut which began in 2005. Estimates in this report refer

to data from fiscal years 2000-2001 to 2011-2012. The data files used for the analysis include

data contributed by the provinces and territories as of November 2015. The lag time between

the year of the data and the reporting year is due to the necessity to fully process the data,
both at the provincial/territorial and federal levels.
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CHRONIC RESPIRATORY DISEASE FEASIBILITY STUDIES

The recommendation to expand the CCDSS to include asthma and COPD was developed in
collaboration with six provinces (British Columbia, Alberta, Saskatchewan, Manitoba, Ontario
and Nova Scotia) through two rounds of feasibility studies conducted in 2009 and 2010. The
studies demonstrated the feasibility of using provincial administrative health data to generate
comparable estimates of asthma and COPD across provinces. These results were used to
support the inclusion of the case definitions for asthma and COPD, developed during the
feasibility studies, into the CCDSS.

Diagnostic fields: In the feasibility studies, variations in the case definitions were tested to
determine which would yield the best results. One such study occurred in Nova Scotia where
the researchers compared the use of the first diagnostic field only versus three fields when
searching for the diagnostic code in the physician billing claims database. The results showed
that searching beyond the first diagnostic field to identify cases made a negligible difference
in the asthma and COPD prevalence estimates.

Diagnostic codes excluded: ICD-9 490 and ICD-10-CA J40 (Bronchitis—not specified as
acute or chronic) were excluded from the COPD case definition in the CCDSS. Including this
code resulted in prevalence estimates double those where it was excluded and this code is
not used in Ontario. It was decided by the CCDSS Chronic Respiratory Disease Working
Group that this code could result in too many false positives (i.e., diagnoses captured by this
code may not be true COPD cases).

Emergency room data: The feasibility studies examined the contribution of emergency room
data to the prevalence estimates for asthma and COPD. The use of emergency room data in
Alberta and Ontario captured an additional 10% and 13% of asthma cases respectively and an
additional 33% and 25% of COPD cases respectively. However, not all provinces or territories
have emergency room data. Consequently, recommendations for asthma and COPD case
definitions for national surveillance did not include emergency room data.

Health events under surveillance: The health events under surveillance for the feasibility
studies were:

e Asthma (ICD-9(-CM): 493, and ICD-10-CA: J45-J46): and
e COPD (ICD-9(-CM): 491-492, 496 and ICD-10-CA: J41-J44).

Other validation studies: Previous validation work in Ontario and Manitoba supports the two
physician visits in two years or one hospital separation case definition for asthma. This work
showed this case definition among adults was associated with a sensitivity of 84% and a
specificity of 77% when compared with the expert panel reference standard.'® The validation
work in Manitoba showed that increasing the “search window"” from one year to two years
yields estimates that are closer to the community-based surveys, but increasing beyond two
years had no effect on improving agreement between the two sources.”

The previous validation work in Ontario supports the COPD case definition—one physician
visit or one hospital separation ever—as this case definition was associated with a sensitivity
of 85% and a specificity of 78%.%
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In order to allow for the “prevalence pool effect” to dissipate, data collected for the first five
years were not reported. The five-year window was arrived at by plotting and observing when
the incidence rates stabilized.P

LIMITATIONS OF THE CCDSS

The CCDSS may underestimate the burden of asthma and COPD as it relies partly on the
physician billing claims database to identify cases. One of the limitations of this database is
that physicians not paid on a fee-for-service basis are not always required to submit medical
claims. Other payment schemes include salary, contract, capitation and partial fee-for-service.
Alternative payment of physicians is more frequent for some specialties, in remote areas and
for some primary health care centres. However, in some jurisdictions, physicians under
alternative payment schemes are still expected to remit service information, otherwise known
as “shadow billing”. Both fee-for-service claims and shadow billing were included where
available. Services for non-fee-for-service physicians who do not shadow bill are not captured.
Currently, it is not possible to establish the magnitude of this impact at the national scale;
further studies are required.

The data in the CCDSS are derived from physician billings claims and from hospital separation
data. Canada has a single-payer health care system in each province and territory for which all
residents are eligible. The coverage of Canadians under this system is 97%. Certain groups are
not covered under provincial or territorial health care plans in Canada as they are covered
under separate federally funded programs. The following are not included in provincial and
territorial health care plans: members of the Canadian Armed Forces, members of the Royal
Canadian Mounted Police and individuals residing in federal correctional facilities.

In addition, only those who have sought care are included in the CCDSS. Consequently, those
who do not seek medical care are not captured; for example, those who are undiagnosed or are
diagnosed prior to the observation period but do not require regular care because their asthma
is well managed. Furthermore, among those who seek care, not all receive testing for airflow
limitation via spirometry. According to the Canadian Thoracic Society’s clinical practice
guidelines’" and the Global Initiative for Chronic Obstructive Lung Disease (GOLD),* spirometry
is the standard for confirming a diagnosis and staging the severity of the disease. However, a
number of studies using spirometry have found that many individuals with airflow limitation were
not previously diagnosed as having COPD (i.e., they were missed when diagnosis was based on
signs and symptoms alone). Studies in Africa, Asia, Europe, Canada and the United States all
showed higher COPD prevalence with spirometry than previously reported.?*3¢7274

On the contrary, using the CCDSS, there is the potential for the accumulation of false positive
cases of asthma. In other words, once someone is identified as a case, the person is always
included in the database as a case, even if the person’s symptoms resolve. However, the
current case definition was adopted in order minimize the number of false positives as much
as possible in order to reduce their impact on the data.

P The exception to the run-in period is Nunavut. A run-in period was not applied as the data were only available beginning

in 2005.
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APPENDIX B: CASE DEFINITIONS FOR
COMORBID CONDITIONS

COMORSBID DISEASES OR CONDITIONS

Comorbidity is the simultaneous existence of two or more diseases or conditions in an
individual. Comorbidity for the purpose of respiratory disease in the CCDSS was defined as
the co-existence in an individual of one of either asthma or COPD with diabetes, hypertension,
mood and/or anxiety disorders, asthma (with COPD) or COPD (with asthma).

For asthma, the prevalence of four comorbid diseases or conditions was calculated among
those with and without asthma. For diabetes and mood and/or anxiety disorders, the
prevalence was calculated for those age one and older; for hypertension, it was calculated
for those aged 20 years and older and for COPD, for those aged 35 years and older.

For COPD, the prevalence of COPD was reported among those with and without each of
the comorbid conditions. Therefore the prevalence of COPD was calculated among those
with and without diabetes, mood and/or anxiety disorders, hypertension and asthma. The
prevalence was calculated among those aged 35 years and older among all four comorbid
diseases or conditions, corresponding to the reporting age for COPD.

The following case definitions were used for the comorbid diseases and conditions:

Diabetes

Individuals aged one year and older, with at least one inpatient hospitalization listing a
diagnostic code for diabetes in any diagnostic field, or at least two physician billing claims
listing a diagnostic code for diabetes in any diagnostic field, in a two-year period (with
probable cases of gestational diabetes removed). Once identified, an individual is
considered a prevalent case for life.

Hypertension

Individuals aged 20 years and older, with at least one inpatient hospitalization listing a
diagnostic code for hypertension in any diagnostic field, or at least two physician billing claims
listing a diagnostic code for hypertension in any diagnostic field, in a two-year period (with
probable cases of pregnancy-induced hypertension removed). Once identified, an individual

is considered a prevalent case for life.

Mood and/or Anxiety Disorder

Individuals aged one and older with at least one physician billing claim listing a mood and/or
anxiety diagnostic code in the first field, or one hospital discharge abstract listing a mood
and/or anxiety diagnostic code in the most responsible diagnosis field in a one-year period.
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GLOSSARY

Age-specific rate or proportion: The rate or proportion calculated for a specific age group.

Age-standardized rate or proportion: A rate or proportion adjusted for the differences
in population age structure between the study population and a reference population.
Age-standardized rates or proportions are commonly used in trend analysis or when
comparing different geographic areas or subpopulations.

All-cause mortality: Mortality due to any cause of death.

Asthma: Asthma is a common, chronic respiratory disease usually characterized by symptoms
of cough, shortness of breath, chest tightness and wheeze. The CCDSS case definition of
diagnosed asthma is: individuals aged one year and older having at least two visits to a
physician with a diagnosis of asthma in the first diagnostic field in a two-year period, or at
least one hospital separation with a diagnosis of asthma ever in any diagnostic field, coded
by ICD-9(-CM) 493 or ICD-10-CA J45-46.

Chronic Obstructive Pulmonary Disease (COPD): Chronic obstructive pulmonary disease
(COPD) is a chronic disease with shortness of breath, cough and sputum production, also
referred to as chronic bronchitis and emphysema. The CCDSS case definition of diagnosed
COPD is: individuals aged 35 years and older having at least one visit to a physician with a
diagnosis of COPD in the first diagnostic field, or one hospital separation with a diagnosis of
COPD in any diagnostic field ever, coded by ICD-9(-CM) 491-492, 496 or ICD-10-CA J41-44.

Comorbidity: Coexisting diseases or conditions which are additional to a specific disease or
condition under study.

Diabetes Mellitus: A chronic disease that occurs when the bodly is either unable to sufficiently
produce or properly use insulin. There are various forms of diabetes (primarily type 1, type 2,
gestational). If left uncontrolled, diabetes results in consistently high blood sugar levels
(hyperglycemia), which may lead to serious complications. Diabetes is diagnosed when a
patient has a fasting plasma glucose level greater or equal to 7.0 mmol/L, a 2-hour plasma
glucose value in a 75 g oral glucose tolerance test greater or equal to 11.1 mmol/L or a
glycated hemoglobin (A1C) value greater or equal to 6.5%.

Feasibility study: A study conducted to determine if data are appropriate to use for
surveillance purposes.

Fee-for-service: Payment of claims based on submission of individual medical services.

Hospital separation: A hospital separation is the departure of an inpatient from hospital, either
due to a discharge or death. Hospital separation records are completed by hospitals for each
patient who is discharged or who dies in hospital. Hospital separation records provide data on
the relative frequency of a disease and the trends in morbidity from it.”®

Hypertension: A chronic condition that occurs when blood pressure is consistently high for long
periods of time, leading to the damage of arteries and decreased blood flow to affected organs.
Hypertension is defined as systolic blood pressure equal to or greater than 140 mmHg or
diastolic blood pressure equal to or greater than 0 mmHg.

Incidence: The number of new cases of a disease or condition occurring in a given time period
in a population at risk, expressed as a rate or proportion.
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International Classification of Diseases (ICD): An international standard diagnostic
classification for diseases and other health conditions for epidemiological, clinical and health
management purposes. For example, it is used to monitor the incidence and prevalence of
diseases and other health problems, providing a picture of the general health situation of
countries and populations.”®

Morbidity: Any departure, subjective or objective, from a state of physiological or psychological
well-being.

Mortality data: Mortality or death data are collected from death certificates by provincial and
territorial registrars of vital statistics.

Mortality rate: An estimate of the proportion of the population that dies during a specified
period. Calculated as the number of deaths in a specified period of time (typically one year)
divided by the population at risk of dying during that period (typically the mid-year population).

Prevalence: The frequency of a disease or condition in a population during a defined period of
time expressed as the proportion of that population that has the disease or condition.
Prevalence provides a measure of the burden of the disease or condition in the population.

Prevalence pool effect: The overestimation of incidence that results from the erroneous
inclusion of cases that have had previous encounters with the health care system (physician
visit or hospital admission) prior to the study observation period.

Prevalence ratio: The ratio of two related measures. For example, the prevalence of a disease
or condition among those with diagnosed asthma compared to those without diagnosed
asthma.

Pulmonary function tests: A group of tests that measure how well the lungs are working. They
measure how much air the lungs can hold and how well the person can let the air out of the
lungs. Pulmonary function tests are also called lung function tests. The most common pulmonary
function tests are spirometry and total lung capacity. Spirometry measures how much and how
quickly air can be exhaled from the lungs. Total lung capacity measures the total amount of air a
person’s lungs can hold.

Rate ratio: The ratio of two related measures. For example, the all-cause mortality rate among
those with diagnosed asthma compared to the all-cause mortality rate among those without
diagnosed asthma.

Relative percent change: A measure of relative change expressed as a percentage. It can be
used to demonstrate how much a prevalence estimate at the end of a surveillance period
increased or decreased relative to the estimate at the beginning of a surveillance period.

Shadow billing: An administrative process whereby salaried physicians submit service provision
information using provincial and territorial fee codes, even though they are reimbursed by other
means of payment. Shadow billing can be used to maintain historical measures of service
provision based on fee-for-service claims data.

Standard population: A population structure that is used to provide a constant age distribution,
so that the rates or proportions of different study populations can be adjusted for comparison
(see age-standardized rate or proportion). The 2011 Canadian population was used to calculate
age-standardized rates or proportions in this report.
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