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Executive Summary

Chronic obstructive pulmonary disease (COPD)is a
serious respiratory condition that is estimated to be
the third leading cause of death worldwide; it affects
approximately 10% of adult Ontarians.!> Persons
with COPD are frequent users of the health care
system and understanding how their patterns of use
change over time can help inform health services
planning. More information is required on temporal
changes inrates of COPD incidence, prevalence and
mortality, both across Ontario and in the province's
14 Local Health Integration Networks (LHINs).

1

Objectives

This study describes the characteristics of persons
with COPD by age, sex and income level for each LHIN
in Ontario from April 1, 2014 to March 31, 2015.
Additionally, it examines changes inrates of COPD
prevalence, incidence and mortality from April 1,
1996, toMarch 31, 2015, and investigates health
services use by persons with COPD from April 1,
2002, toMarch 31, 2015.

Data sources

The following administrative databases held at the

Institute for Clinical Evaluative Sciences were used

to identify the health services use and demographic

characteristics of persons with COPD in Ontario:

* Hospitalizations - Canadian Institute for Health
Information Discharge Abstract Database

Emergency department visits - National
Ambulatory Care Reporting System

Long-term care - Ontario Drug Benefit Program
and Ontario Health Insurance Plan Claims Database

Institute for Clinical Evaluative Sciences




* Home carevisits - Ontario Association of Community
Care Access Centres Home Care Database

* Ambulatory care visits - Ontario Health Insurance
Plan Claims Database

* Population estimates - Ontario Ministry of Health
and Long-Term Care IntelliHealth Ontario
Population Estimates and Projections

» Demographic characteristics - Ontario
Registered Persons Database

* Neighbourhood income quintile - Statistics
Canada Census Area Profiles

Methods

Incidence, prevalence and mortality rates were
calculated by fiscal year (April 1 to March 31 of the
following year) for the entire sample, and subsequently
stratified by sex and by LHIN. For 2014/15 only,
individuals with COPD were compared by LHIN, age,
sex and neighbourhood income quintile. Finally, this
report examined COPD-specificand all-cause rates
of health services use of COPD patients by LHIN over
time. The examination of rates of health services use
involved three subanalyses. First, COPD-specific
hospital admissions, emergency department visit
and ambulatory care visits were calculated. Because
individuals with COPD often have other comorbid
conditions, rates of all-cause hospital admissions,

Institute for Clinical Evaluative Sciences
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emergency department visits and ambulatory care
visits, were also calculated. Finally, long-term care
residence and home care use were calculated. Due to
alack of data prior to 2005, home care use was
calculated from April 1, 2005, to March 31, 2015.

Key findings

* In2014/15, the prevalence rate for COPD was
11.8%, while the incidence rate was 8.8 per 1,000
individuals. The all-cause mortality rate was 4.0%
among individuals with COPD.

* Theoverall standardized prevalence rate for
COPD increased from 1996/97 to 2014/15, while
both the age- and sex-standardized incidence and
all-cause mortality rates decreased.

* Therewas considerable heterogeneity in COPD
prevalencerates, incidence rates and mortality
among people with COPD, with up to a three-fold
differenceinrates across LHINs.

» Compared to the general Ontario population,
individuals with COPD tended to live in lower-
income neighbourhoods.

* Among people with COPD, rates of hospitalization
and long-term care decreased slightly between
2002/03 and 2014/15, while rates of emergency
department visits, ambulatory care visits and
home care visits increased. Given the increasing

prevalence of COPD, it canbe concluded that the
absolute number of health services being used by
individuals with COPD is increasing.

e There were sizable variations in health services
use by LHIN of residence, with up to a five-fold
differenceinrates across LHINs.

Implications and future
directions

* Overall, COPD prevalence is increasing; however,
COPD incidence and mortality are decreasing.

* Theconsiderable heterogeneity among the LHINs
for COPD incidence, prevalence and mortality is
striking.

* Variationinhealth services use by LHIN requires
further study to determine whether it is the
result of differences inaccess to care, differences
in the availability of programs and services, or for
otherreasons.

* Astheprevalence of COPDincreases, there
continues to be anincreased use of health
services among this complex patient population.

* Asanambulatory care-sensitive condition,
management of COPD in the outpatient setting
can help reduce therisk of hospitalization.

2
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Background

Chronic obstructive pulmonary disease (COPD)is a
common and preventable respiratory disease
responsible for significant mortality, morbidity and
health care costs. COPD is the third leading cause of
death worldwide, affecting over 10% of the adult
population.!? Effective community-based programs
and primary care services, informed by population-
based evidence, are needed to manage the increasing
number of people living with this disease.

wl
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Methods

Data sources

Administrative databases from the Institute for
Clinical Evaluative Sciences were used to identify
individuals in the general population with COPD.

* Todetermine area-level measures, data from the
2006 Census of Canada (Census) is used to assign
area-level characteristics, such as neighbourhood-
level income, to anindividual.

Institute for Clinical Evaluative Sciences

The Client Profile (CPRO) Database contains
individual-level long-term care home application
information.

The Discharge Abstract Database (CIHI-DAD) is
compiled by the Canadian Institute for Health
Information; it captures administrative, clinical
and demographic information on hospital
discharges, including deaths.

The Home Care Database (HCD) is provided to
ICES by the Ontario Association of Community

CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ONTARIO, 1996/97 TO 2014/15

Care Access Centres; it contains information on
clients receivinghome care.

The National Ambulatory Care Reporting System
(NACRS) is maintained by the Canadian Institute
for Health Information; it contains data for all
hospital- and community-based ambulatory care,
such as day surgery, outpatient clinics and
emergency department visits.




CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ONTARIO, 1996/97 TO 2014/15

 Ontario Health Insurance Plan (OHIP) claims data
received by ICES contain most claims paid for by
the plan. These data cover all health care providers
who can claim under OHIP (including physicians,
physician groups, laboratories and out-of-
province providers). Therefore, OHIP billing
reflects the use of physician services in Ontario.

* IntelliHealth Ontario’s Population Estimates and
Projections database (POP), which is generated
by Statistics Canada, provides Ontario population
estimates and projections and is made available
by the Ontario Ministry of Health and Long-Term
Care through IntelliHealth Ontario.

» TheRegistered Persons Database (RPDB)
provides demographic information about all
individuals who have received an Ontario health
card number, including their date of birth and their
sex, as well as the address on their health card.

Data availability

The data set from this study is held securely in coded
form at ICES. While data sharing agreements prohibit
ICES from making the data set publicly available,
access may be granted to those who meet pre-
specified criteria for confidential access, available at
www.ices.on.ca/DAS. The full data set creation plan
is available from the authors uponrequest.

5

Study cohort

Analysis

Individuals were identified as having COPD through
health administrative data from CIHI-DAD, OHIP and
the RPDB. To be classified as having COPD, individuals
must have met all of the following criteria“:

* Agefrom35to99years and living in Ontario;
¢ Have avalid Ontario health card number: and
¢ Have atleast one health care interaction

(emergency department visit, hospitalization or
physican visit) that is specific to COPD.

Study period

This study covered fiscal years 1996/97 to 2014/15.
Afiscalyear is defined as the beginning of April to
the end of March of the following calendar year (e.g.,
2014/15=April 1, 2014, toMarch 31, 2015).

In Section 1 (Characteristics of of the COPD
population), individuals with COPD were
characterized by age, sex, socioeconomic status and
LHIN of residence. To contextualize the results, the
COPD population was compared to the non-COPD
population (i.e., those who were not identified as
having COPD per the criteria above). Income was
attributed by using an individual's postal code to
determine the average household income of his or
her neighborhood, as derived fromthe Census of
Canada and categorized into quintiles.” We used the
1996 census for 1996/97 to 1998/99, the 2001
census for 1999/00 to 2003/04, and the 2006
census for 2004/05 and onward.

In Section 2 (Trends in the prevalence, incidence
and mortality of COPD), age- and sex-standardized
prevalence, incidence and mortality rates of COPD
were compared by sex and LHIN over time. When a
patient entered the COPD cohort (after their first
hospitalization or ambulatory care visit for COPD),
they were considered an incident case in the fiscal
year inwhich they had their first health care interaction.
They were considered a prevalent case from the year
of their initial COPD health care interaction until the
year they died or left the province. For calculations of
the prevalence rate, the numerator was the number
of prevalent cases of COPD in the province in a fiscal
year, and the denominator was the number of people
in the province in the same fiscal year. For the

Institute for Clinical Evaluative Sciences



incidence rate calculations, the numerator was the
number of new cases of COPD in the provinceina
fiscal year, and the denominator was the number of
people in the province in the same fiscal year still at
risk for developing COPD. For the mortality rate
calculations, the numerator was the number of COPD
patients in the province who died in a fiscal year, and
the denominator was the number of alive people with
COPD in the province in the same fiscal year. Prevalence
and incidence rates were standardized by age and sex
to the 2001 Ontario population, and mortality rates
were standardized by age and sex to the 2001 Ontario
COPD population. Population estimates were obtained
from IntelliHealth Ontario's Population Estimates
and Projections database (POP), which contains
intercensal and postcensal estimates of the Ontario
population by age, sex and geographic area. Mortality
attributed to COPD is not well captured in available
cause-specific mortality data, as COPD has been found
tobeunderestimated as a cause of death on vital
statistics deathrecords by around 50%, and COPD
deaths are often attributed to other causes, such as
pneumonia or cardiovascular disease.®” As such,
mortality rates were calculated using all-cause mortality
(Le., including all deaths in those with COPD irrespective
of the cause of death).

Institute for Clinical Evaluative Sciences
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In Section 3 (Health services use among persons

with COPD), rates of health services use by patients
with COPD in Ontario, including hospitalizations,
emergency department visits and ambulatory care
visits, were compared over time. For emergency
department visits, only those visits that did not result
in a hospitalization were counted. Age- and sex-
standardized rates were compared from 2002/03 to
2014/15. All-cause rates captured all health services
visits made by persons with COPD, regardless of the
reason for the visit, in order to determine the effect
of the numerous comorbidities associated with COPD
and to which COPD contributed. COPD-specific rates
capture only COPD-related health service visits.
Rates are presented in terms of person-years, which
is ameasure of the actual time that each patient was
atrisk of a health service use event. If an individual
died, left the province or was otherwise ineligible for
care, then only the time prior to any of these events was
counted toward the calculation of his or her person-
years. If anindividual was alive, residing in Ontario and
eligible for care for an entire fiscal year, then his or her
number of person-years equalled 1 for that year. The
numerators for the calculation of rates were the total
number of hospitalizations, emergency department
visits orambulatory care visits made by COPD patients

inthe province in a fiscal year; the denominators were
the total number of person-years for COPD patients
divided by 1,000 (to express the rate per 1,000
person-years). Long-term care residents and home
care users were any persons with COPD who had at
least one long-term care or home care health claimina
givenyear, respectively. Both long-term care and home
carerates are expressed per 1,000 persons with COPD.

In Section 4 (Health services use among persons
with COPD, by Local Health Integration Network),
rates of health services use by persons with COPD,
including hospitalizations, emergency department
visits and ambulatory care visits, are compared over
time by LHIN. Age- and sex-standardized COPD-
specificrates are compared from 2002/03 to
2014/15 by LHIN. Rates are presented per 1,000
person-years, as described above.

()] |
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1. Characteristics of the
COPD population

This section presents information describing the
COPD population by age, sex and income quintile
overallin Ontario and by Local Health Integration
Network (LHIN). The demographic characteristics of
persons with COPD were calculated for Ontario and
subsequently stratified by LHIN. The demographic
characteristics of Ontarians without COPD were also
tabulated to provide context.

ooI
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EXHIBIT 1.1 Map of the Local Health Integration Networks in Ontario
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EXHIBIT 1.2 Distribution of age, sex and income level among COPD and non-COPD populations, in Ontario and by Local Health Integration Network, 2014/15

CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ONTARIO, 1996/97 TO 2014/15

Key Findings

In comparing persons with COPD to those without,
the former were more likely to be aged 65 and older
(51.5%vs. 23.9%) and male (49.4% vs. 47.7%).

COPD was more prevalent among women than men
(50.6% vs. 49.4%), likely because women live longer
and thus live longer with COPD.

Persons with COPD were more likely to be inthe
lowest income quintile (Q1) compared to the non-
COPD population (23.0% vs. 17.4% respectively).

The North East, Toronto Centraland South East
LHINs had the highest proportions of low-income
persons with COPD (respectively, 30.3%, 30.1% and
28.5%). The Central, Central West and Mississauga
Halton LHINs had the lowest proportions of low-
income persons with COPD (respectively, 17.2%,
15.9% and 12.4%).

Institute for Clinical Evaluative Sciences
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Age Group (years), %
35-49 119 | 13.0 | 11.2 | 123 | 122 | 147 | 138 | 130 | 123 | 114 | 99 115 | 104 | 109 | 9.8 39.8
50-64 366 | 380 | 362 |365 | 365 359 |355 | 359 | 338 |369 |374 | 377 | 371 | 380 | 376 | 363
65-99 515 | 49.0 | 526 | 51.2 | 51.3 | 494 | 508 | 511 | 539 | 518 | 527 | 509 | 525 |51.2 | 526 | 239
Sex, %
Female 506 | 518 | 508 | 505 | 519 | 481 | 490 | 476 | 477 | 501 | 530 | 529 | 526 | 508 | 511 | 523
Male 494 | 482 | 49.2 | 495 | 481 | 519 | 510 | 525 | 523 | 499 | 470 | 471 | 474 | 49.2 | 489 | 477
Income Quintile, %
Ql(lowest) | 230 | 236 | 232 | 222 | 249 | 159 | 124 | 301 | 172 | 251 | 285 | 197 | 214 | 303 | 231 | 174
Q2 216 | 214 | 218 | 231 | 221 | 252 | 153 | 208 | 198 | 251 | 228 | 221 | 172 | 222 | 180 | 19.0
Q3 195 | 191 | 209 | 182 | 197 | 291 | 202 | 121 | 197 | 203 | 182 | 194 | 205 | 190 | 20.1 | 20.1
Q4 190 | 189 | 179 | 178 | 178 | 184 | 282 | 133 | 249 | 165 | 177 | 209 | 210 | 159 | 19.2 | 21.9
Q5 (highest) | 169 | 169 | 16.2 | 187 | 155 | 114 | 239 | 238 | 184 | 130 | 128 | 179 | 200 | 126 | 196 | 216

Datasources: CIHI-DAD, OHIP, RPDB.
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2. Trends in COPD prevalence,
incidence and mortality

This section presents age- and sex-standardized For calculation of mortality rates, the numerator is
prevalence, incidence and mortality rates for COPD  the number of COPD patients in the province who
over time, by sex and by LHIN in Ontario. diedinafiscal year, and the denominator is the

For calculation of prevalence rates, the number of people with COPD in the province in the
numerator is the number of prevalent cases of same fiscal year. Mortality rates were standardized
COPD inthe province in a fiscal year, and the tothe 2001 Ontario COPD population.

denominator is the number of people in the province
in the same fiscal year. For calculation of incidence
rates, the numerator is the number of new cases of
COPD in the province in a fiscal year, and the
denominator is the number of people in the province
in the same fiscal year still at risk of developing
COPD. Rates for prevalence and incidence were
standardized to the 2001 Ontario population.

11 Institute for Clinical Evaluative Sciences



EXHIBIT 2.1 Prevalence, incidence and mortality rates for COPD, overall (age- and sex-standardized) and by sex (age-standardized), in Ontario, 1996/97 to 2014/15

CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ONTARIO, 1996/97 TO 2014/15

Key Findings

In2014/15, the COPD prevalence rate was 11.8%,
and the incidence rate was 8.8 per 1,000 individuals.

The all-cause mortality rate among persons with
COPD was 4.0%.

The overall standardized prevalence rate for COPD
increased 36.6% from 1996/97 to 2014/15, while
the age- and sex-standardized incidence and all-
cause mortality rates decreased 31.7% and 27.7%,
respectively.

From 1996/97 to 2014/15, men had higher age-
standardized rates of COPD prevalence, incidence
and mortality compared to women.

In2014/15, the age-standardized prevalence rate for
COPD among men and womenwas 11.2% and 10.0%,
respectively. The age-standardized incidence rate for
COPD among men and womenwas 9.1 and 7.3 per
1,000, respectively.

Data sources: Census, CIHI-DAD, OHIP, POP, RPDB
Note:Prevalence and incidencerates were standardized to the
2001 Ontario population; mortality rates were standardized to
the 2001 Ontario population with COPD. See Exhibits A.1 and A.2
for crude and adjustedrates by age, sexand year.
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EXHIBIT 2.2 Age- and sex-standardized prevalence rate for COPD, in Ontario and by Local Health Integration Network, 2014/15

Key Findings 18—

* Thehighest prevalencerates for COPD were
observed in the Erie St. Clair (15.4%), North East
(14.9%) and South East (12.8%) LHINs.

Ontario

* Thelowest prevalence rates for COPD were observed 105

inthe Central (8.0%), Central West (7.8%) and
Mississauga Halton (7.7%) LHINs.

Prevelance per 100 individuals (%)
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Local Health Integration Network

Data sources: Census, CIHI-DAD, OHIP, POP,RPDB.
Note: Prevalence rates were standardized to the 2001 Ontario population.
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CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ONTARIO, 1996/97 TO 2014/15

EXHIBIT 2.3 Age- and sex-standardized prevalence rate for COPD, by Local Health Integration Network, in Ontario, 1996/97 to 2014/15

Key Findings

The age-and sex-standardized prevalence rate of COPD
increasedinall LHINs between 1996/97 and 2014/15.

Inthat period, the largest increases in the prevalence
rate were observed in the following LHINs: North
East(71.3%, from 8.7% to 14.9%), Erie St. Clair
(63.4%, from 9.4% to 15.4%) and Hamilton Niagara
Haldimand Brant (58.9%, from 7.3% to 11.6%).

Institute for Clinical Evaluative Sciences
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Prevalence per 100 individuals (%)

1996/97
1997/98

Erie St. Clair
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Central East
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1998/99

1999/00
2000/01
2001/02
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== SouthWest
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2004/05
2006/07
2007/08

== \Naterloo Wellington
Toronto Central

Champlain

2008/09

2009/10
2010/11
2011/12
2012/13
2013/14
2014/15

== Hamilton Niagara Haldimand Brant
Central
North Simcoe Muskoka

Data sources: Census, CIHI-DAD, OHIP, POP,RPDB.
Note: Prevalence rates were standardized to the 2001 Ontario population.

14



CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ONTARIO, 1996/97 TO 2014/15

EXHIBIT 2.4 Age- and sex-standardized incidence rate for COPD, in Ontario and by Local Health Integration Network, 2014/15

Key Findings

In 2014, highest age- and sex-standardized incidence
rates for COPD were observed in the North East
(15.0), Erie St Clair (13.3), South East (9.8) and North
Simcoe Muskoka (9.8) LHINs.

In 2014, lowest age- and sex-standardized incidence
rates for COPD were observed in the Central (6.1),
Central West (6.0) and Mississauga Halton (5.4) LHINs.
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Local Health Integration Network
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15.0

Ontario
81

North Simcoe
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Data sources: Census, CIHI-DAD, OHIP, POP,RPDB.
Note:Incidence rates were standardized to the 2001 Ontario population.

Institute for Clinical Evaluative Sciences



EXHIBIT 2.5 Age- and sex-standardized incidence rate for COPD, by Local Health Integration Network, in Ontario, 1996/97 to 2014/15

CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ONTARIO, 1996/97 TO 2014/15

Key Findings

The age- and sex-standardized incidence rate for
COPD per 1,000 individuals fluctuated between
1996/97 and 2014/15, but had an overall decline in
all LHINs, with the exception of the North East LHIN
whereitincreasedby 11.1%, from 13.5to 15.0.

From 1996/97 to 2014/15, the largest declines in
the incidence rate for COPD were observedin the
following LHINs: Toronto Central (45.8%, from 12.0
t06.5), North West (30.9%, from 13.9 to 9.6) and
Central East(30.8%, from 12.0 to 8.3). (All rates are
per 1,000 individuals without COPD at the beginning
of the year)

While the incidence of COPD remained high across
Ontario, there wererelatively stable rates inrecent
years, other than anincreasing rate in the Erie St.
Clair LHIN since 2002/03, and modestly deceasing
rates in the Toronto Central, Waterloo Wellington,
and Mississauga Halton LHINs since 2010/11.

Institute for Clinical Evaluative Sciences
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Note:Incidence rates were standardized to the 2001 Ontario population.



CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ONTARIO, 1996/97 TO 2014/15

EXHIBIT 2.6 Age- and sex-standardized mortality rate for COPD, in Ontario and by Local Health Integration Network, 2014/15

Key Findings >

Ontario
40

* In2014/15, the highest age- and sex-standardized
mortality rates for COPD were observedin the
following LHINs: North East (4.4%), South West
(4.4%), Waterloo Wellington (4.4%) and Hamilton
Niagara Haldimand Brant (4.3%).

* Thelowest age- and sex-standardized mortality
rates for COPD were observed in the following LHINs:
Mississauga Halton (3.5%), Toronto Central (3.5%),
Central (3.5%) and Central West (3.4%).

Mortality per 100 individuals with COPD (%)
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Local Health Integration Network

Data sources: Census, CIHI-DAD, OHIP, POP,RPDB.
Note: Mortality rates were standardized to the 2001 Ontario COPD population.
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CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ONTARIO, 1996/97 TO 2014/15

EXHIBIT 2.7 Age- and sex-standardized mortality rate for COPD, by Local Health Integration Network, in Ontario, 1996/97 to 2014/15

Key Findings 7=
6 —
» ForallLHINs, the age-and sex-standardized mortality S
rate for COPD decreased from 1996/97 to 2014/15. g s
e
r
. . s
* Inthat period, the largest decreases in the COPD I
mortality rate occurredin the following LHINs: '-; 4=
Toronto Central (35.2%, from 5.4% to 3.5%), North 2
[=]
West (33.4%, from 6.5% to 4.2%), Waterloo = 3 —
Wellington (32.3%, from 6.5% to 4.4%), and Erie St. 9:
; £
Clair (29.3%, from 5.8% vs 4.1%). 3 5
2
1 —
0
M~ @ (o)) o — o~ m < n (e ™~ [e0) (o)) o — o~ m < n
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Year
Erie St. Clair === South West == Waterloo Wellington == Hamilton Niagara Haldimand Brant
== Central West == Mississauga Halton Toronto Central Central
Central East == South East Champlain North Simcoe Muskoka
== North East == North West

Data sources: Census, CIHI-DAD, OHIP, POP,RPDB.
Note: Mortality rates were standardized to the 2001 Ontario COPD population.
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CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ONTARIO, 1996/97 TO 2014/15

3. Health services use among
persons with COPD

This section presents age- and sex-standardized
rates of health services use for COPD patients in
Ontario from 2002/03 to 2014/15.

COPD-specificrates capture only COPD-related
health service visits. All-cause rates capture all
health service visits made by COPD patients,
regardless of the reason for the visit, in order to
capture the effect of the numerous comorbidities
associated with COPD.

Rates of hospitalization, emergency department
visits and ambulatory care visits are presentedin
terms of person-years, which is a measure of the
actual time that each patient was atrisk of a health
service use event. If anindividual died, left the

province or was otherwise ineligible for care, then
only the time prior to any of these events counted
toward the calculation of their person-years. If an
individual was alive, residing in Ontario and eligible
for health care for an entire fiscal year, then his or her
number of person-years equalled 1 for that year.

The numerators for the calculation of rates were
the total number of hospitalizations, emergency
department visits and ambulatory care visits made
by persons with COPD in the province in each fiscal
year, respectively. The denominators were the total
number of person-years of COPD patients in each
fiscal year divided by 1,000 (to express the rate per
1,000 person-years).

Long-term care residents and home care users were
any persons with COPD who had at least one long-
term care or home care health claim in a given year,
respectively. Rates are expressed per 1,000 people
with COPD.

Institute for Clinical Evaluative Sciences



CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ONTARIO, 1996/97 TO 2014/15

EXHIBIT 3.1 Age- and sex-standardized rates of COPD-specific emergency department visits and hospitalizations among persons with COPD, in Ontario,

2002/03to0 2014/15
Key Findings 40 —

o 35 —
In2014/15, persons with COPD had 24.6 E;
hospitalizations (95% Cl: 24.3, 25.0), and 274 g 30 —
emergency department visits (95% Cl: 27.0, 27.9) g
directly related to their COPD per 1,000 person- g 25 —
years (age- and sex-standardized). %

H 20 —
In2014/15, the unadjusted rates of COPD-specific ,—E
emergency department visits and hospitalizations & 15 —
per 1,000 person-years were 38.0 and 43.5, %
respectively (datanot shown). E 10 —
From 2002/03 to 2008/09, the standardized rate of 5 —
COPD-specific emergency department visits rose by
11.9%, while the standardized rate of COPD-specific 0
hospitalizations declined by 28.0%. From 2008/09 g & ¢ & & &8 8 o S J = d
onward, the standardizedrate of emergency department S S S S S S S S S g S S S
visits increased by 18.9% and the standardized rate

Year

of hospitalizations remained fairly stable.

As the number of people with COPD has increased
(see Exhibit 2.1) and rates of ED visits and
hospitalizations for COPD have remained stable, it
canbe concluded that the absolute numbers of ED
visits and hospitalizations for COPD are increasing.

Institute for Clinical Evaluative Sciences
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Data sources: CIHI-DAD, NACRS, OHIP, RPDB.
Note: Rates of health services use were standardized to the 2001 Ontario population.



CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ONTARIO, 1996/97 TO 2014/15

EXHIBIT 3.2 Age- and sex-standardized rate of COPD-specific ambulatory care visits among persons with COPD, in Ontario, 2002/03 to 2014/15

Key Findings

In2014/15, persons with COPD had 370.4 COPD-
specificambulatory care visits per 1,000 person-years
(age- and sex-standardized; 95% Cl: 368.7,372.0).

In 2014/15, the unadjusted rate of COPD-specific
ambulatory care visits (534.5) per 1,000 person-
years was much higher than the corresponding
standardized rate above (data not shown).

The rate of standardized COPD-specific ambulatory
care visits increased by 14.2% between 2008/09
and 2010/11 and was fairly stable thereafter.

As the number of people with COPD has increased
(see Exhibit 2.1) and the rate of ambulatory care
visits for COPD has remained stable, it can be
concluded that the absolute number of ambulatory
care visits for COPD is increasing.
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Data sources: CIHI-DAD, NACRS, RPDB, OHIP.
Note: Ambulatory care visit rates were standardized to the 2001 Ontario population.
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CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ONTARIO, 1996/97 TO 2014/15

EXHIBIT 3.3 Age- and sex-standardized rates of all-cause emergency department visits and hospitalizations among persons with COPD, in Ontario, 2002/03 to 2014/15

Key Findings 900 —
, 800 —

* In2014/15, individuals with COPD had 774.0 all- : 00 — _/
cause emergency department visits (95% Cl: 770.9, g,_ \/—/
777.1)and 182.1 all-cause hospitalizations (95% Cl: 8 600 —
180.9,183.2) per 1,000 person-years (age- and i
sex-standardized). Z‘ 500 —

* In2014/15, the unadjusted rates of all-cause 7:5 00—
emergency department visits (753.8) and _g 00 —
hospitalizations (266.3) per 1,000 person-years were 2
lower and higher, respectively, than the corresponding S 200 — — —
standardized rates above (datanot shown). .

100 —

* Between 2003/04 and 2014/15, the standardized
rate of all-cause emergency department visits for i

individuals with COPD increased by 177%, from 6576 g ¢ &8 & s & &8 & § =z T = d
to774.0 per 1,000 person-years. In the same period, § § § § § § § § § § § § §
the standardized rate of all-cause hospitalizations
decreased by18.4% and then remained steady from Year
2007/08 onward. == Emergency department visits == Hospitalizations

* Asthenumber of people with COPD has increased
(see Exhibit 2.1) and rates of all-cause emergency
department visits and hospitalizations have * Ithasbeenshownthatrates of all-cause emergency * Unlike the COPD-specific rates shown in Exhibit 3.1,
remained stable or increased, it can be concluded department visits and hospitalizations are more than all-cause hospitalizationrates were lower than
that the absolute numbers of emergency twice as high among individuals with COPD compared all-cause emergency department visit rates.
department visits and hospitalizations among to individuals without COPD.”

people with COPD are increasing.

Datasources: CIHI-DAD, NACRS, OHIP, RPDB.
Note: Rates of health services use were standardized to the 2001 Ontario population.
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CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ONTARIO, 1996/97 TO 2014/15

EXHIBIT 3.4 Age- and sex-standardized rate of all-cause ambulatory care visits among persons with COPD, in Ontario, 2002/03 to 2014/15

Key Findings HEDR ==
o ‘/—\/
In2014/15, persons with COPD had 16,154 all-cause 31 14000 — _——
ambulatory care visits per 1,000 person-years (95% §
Cl: 16,141, 16,167; age- and sex-standardized). §- 12,000 —
[=]
o
o
In2014/15, the unadjusted rate of all-cause § 10000 —
ambulatory care visits (n=19,341) per 1,000 person- £
> —
years was much higher than the corresponding g 8000
standardized rate above (data not shown). % 6000 —
The standardized rate of all-cause ambulatory care E 4000 —
visits for persons with COPD increased by 13.6%,
from 14,220in 2002/03 to 16,154 in 2014/15. 2000 —
It has been shown previously that ambulatory care 0
. - ~ 8 3 3 S 8 8 S 2 = S 3 S 2
visit rates are more than twice as high among S §8 § § © = ® § 5 I § &® ¥
persons with COPD compared to persons without.® S < S S S S S < (S S S S S

Year

As the number of people with COPD has increased
(see Exhibit 2.1) and the rate of all-cause ambulatory
visits among persons with COPD has increased, it can
be concluded that the absolute number of all-cause
ambulatory visits among people with COPD is increasing.

Data sources: CIHI-DAD, CIHI-NACRS, OHIP, RPDB.
Note: Ambulatory care visit rates were standardized to the 2001 Ontario population.
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CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ONTARIO, 1996/97 TO 2014/15

EXHIBIT 3.5 Age- and sex-standardized rates of long-term care and home care use among persons with COPD, in Ontario, 2002/03 to 2014/15

Key Findings

Between 2005/06 and 2014/15, the rate of home
care use per 1,000 individuals with COPD increased
slightly (15.5%, from 86.7 to 100.1), and the rate of
long-term care use declined slightly (20.6%, from
23.3t018.5).

It has been shown that rates of long-term care use
and home care use are significantly higher among
persons with COPD compared to persons without.®

As the number of people with COPD has increased
(see Exhibit 2.1) and rates of long-term care and
home care use among persons with COPD have
remainedrelatively stable, it can be concluded that
the absolute numbers of people who use long-term
care and home care are increasing.

Institute for Clinical Evaluative Sciences
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Long-term careresidents === Home care users

Data sources: CIHI-DAD, CPRO, HCD, OHIP, RPDB.
Note: Rates of health services use were standardized to the 2001 Ontario population. Data for home care use were not available prior to 2005.
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CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ONTARIO, 1996/97 TO 2014/15

4. Health services use by persons

with COPD, by Local Health
Integration Network

This section presents age- and sex-standardized
rates of health services use by persons with COPD in
Ontario's 14 Local Health Integration Networks
(LHINs) from 2002/03 to 2014/15.
COPD-specificrates capture only COPD-related
health service visits. Rates of hospitalization,
emergency department visits and ambulatory care
visits are presented in terms of person-years, which is

ameasure of the actual time that each personis at
risk of a health service use event. If anindividual died,
left the province or was otherwise ineligible for care,
only the time prior to any of these events was counted
toward the calculation of his or her person-years. If an
individual was alive, residing in Ontario and eligible for
health care for an entire fiscal year, then his or her
number of person-years equalled 1 for that year.

For the calculation of rates, the numerators were the
total number of hospitalizations, emergency
department visits or ambulatory care visits made by
persons with COPD ineach LHIN inafiscal year,
respectively, and the denominators were the total
number of person-years for persons with COPD in
each LHIN divided by 1,000 (to express the rate per
1,000 person-years).
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CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ONTARIO, 1996/97 TO 2014/15

EXHIBIT 4.1 Age- and sex-standardized rate of COPD-specific hospitalizations among persons with COPD, in Ontario and by Local Health Integration Network, 2014/15

Key Findings 40 —

376

* The highest COPD-specific hospitalizationrates
were observed in the following LHINs: North West
(376;95% Cl:35.1,40.2), North East (31.6; 95% Cl:
30.5,32.8), Waterloo Wellington (28.4; 95% Cl: 27.1,
29.9) and Champlain (28.2;95% ClI: 27.4, 29.0).

Ontario
246

* Thelowest COPD-specific hospitalizationrates were
observed in the following LHINs: Hamilton Niagara
Haldimand Brant (22.6; 95% Cl: 22.0, 23.3), Central
West (22.3;95% Cl: 21.2, 23.4), Mississauga Halton
(19.8;95% Cl: 18.9,20.7) and Central (17.3;95% Cl:
16.7,18.0).

Hospitalizations per 1,000 person-years

* TheLHIN with the highest COPD-specific

hospitalization rate (North West) had a rate that was s § § £ ¥ § E EB ® ©® & &2 © %
. . . c 2 B o»F =2 £ € £ 4 4 5 g2 48 2
2.2 times higher than that of the LHIN with the A £ £ z=2 F L ¢ S T £ 5 nE £ £
c + oo e c (=] )
lowest COPD-specific hospitalization rate (Central). A ;8 SE & 2 % g v 2 5 = 2
3 5% i
= s

Local Health Integration Network

Datasources: CIHI-DAD, OHIP, RPDB.
Note: Hospitalizationrates were standardized to the 2001 Ontario population.
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CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ONTARIO, 1996/97 TO 2014/15

EXHIBIT 4.2 Age- and sex-standardized rate of COPD-specific hospitalizations among persons with COPD, by Local Health Integration Network, in Ontario,

2002/03to0 2014/15
Key Findings o0 —

50 —
Between 2002/03 and 2014/15, the rate of COPD- 2
specific hospitalizations for individuals with COPD Z>'~
declinedinall 14 LHINs. However, from 2007/08 g 40 —
onward, 10 of the 14 LHINs had minimal increases in g
COPD-specific hospitalizations. % \

2 30 —

As the number of people with COPD has increased % R‘/\ ;</-\<~\*f/
(see Exhibit 2.1) and the rate of hospitalizations has s o — e ——
remained stable, it can be concluded that the absolute :':3'
number of hospitalizations for COPD is increasing.

10 —
Between 2002/03 and 2014/15, the largest
decreases in age- and sex-standardized COPD-

0

specific hospitalization rates occurred in the
following LHINs: South East (41.7%, from 43.4 to
25.3), North East (41.3%, from 53.8 to 31.6), and
North West (28.8%, from 52.8 to 37.6).

Generally, there was a levelling off of COPD-specific
hospitalizations across LHINs inrecent years.
However, the North West LHIN experienced much
more variability compared to other LHINs.
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Datasources: CIHI-DAD, OHIP, RPDB.

Note: Hospitalizationrates were standardized to the 2001 Ontario population.

Institute for Clinical Evaluative Sciences



CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ONTARIO, 1996/97 TO 2014/15

EXHIBIT 4.3 Age- and sex-standardized rate of COPD-specific emergency department visits among persons with COPD, in Ontario and by Local Health Integration

Network, 2014/15

Key Findings

The highest COPD-specific emergency department
visit rates were observed in the following LHINs:
NorthEast (52.5;95% Cl:50.7,54.4), North West
(49.8;95% Cl: 46.2,53.5), South East (46.4; 95% Cl:
44.2,48.6)and South West (39.7,95% Cl: 38 4, 41.2).

The lowest COPD-specific emergency department visit
rates were observed in the following LHINs: Toronto
Central (18.8;95% Cl:17.9,19.8), Central West (12.7;
95%Cl:11.8,13.8), Central (11.8;95%Cl: 11.1,12.4)
and Mississauga Halton (10.5;95% Cl: 9.8, 11.2).

The LHIN with the highest COPD-specific emergency
department visit rate (North East) had arate that
was 5 times higher than that of the LHIN with the
lowest COPD-specific rate (Mississauga Halton).
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Data sources: CIHI-DAD, CIHI-NACRS, OHIP, RPDB
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CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ONTARIO, 1996/97 TO 2014/15

EXHIBIT 4.4 Age- and sex-standardized rate of COPD-specific emergency department visits among persons with COPD, by Local Health Integration Network, in Ontario,

2002/03to0 2014/15
Key Findings o0 —
50 —

Between 2002/03 and 2014/15, increases in age-
and sex-standardized COPD-specific emergency 3
department visits made by people with COPD were °=>'~ 40 —
seenin 13 of the 14 LHINs, with the exception of the §
Mississauga Halton LHIN. §

S =
The largest increases in age-sex standardized ;:'
COPD-specific emergency department visit rates £

2 20 — S -

between 2002/03 and 2014/15 occurred in the
North West (76.0%, from 28.3 per 1,000 person-
years to 49.8 per 1,000 person-years), South East
(55.7%, from 29.8 to 46.4), and the North East
(42.7%, from 36.8 to 52.5) LHINs.

29

0
m < n Yo} M~ [e0) [e)) o
o o o o o o o —
~ ~ ~ S~ ~ ~ ~ ~
() m < n (o) M~ [c0) (o))
o o o o o o o o
o o o o o o o o
~N ~N ~N N ~N ~N ~N ~N
Year

Erie St. Clair == South West == \Naterloo Wellington

=== Central West === Mississauga Halton Toronto Central
Central East == South East Champlain

== North East == North West

2010/11

2011/12
2012/13
2013/14
2014/15

Hamilton Niagara Haldimand Brant
Central

North Simcoe Muskoka

Data sources: CIHI-DAD, CIHI-NACRS, OHIP, RPDB
Note: Emergency department visit rates were standardized to the 2001 Ontario population.

Institute for Clinical Evaluative Sciences



CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ONTARIO, 1996/97 TO 2014/15

EXHIBIT 4.5 Age- and sex-standardized rate of COPD-specific ambulatory care visits among persons with COPD, in Ontario and by Local Health Integration
Network, 2014/15
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Datasources: CIHI-DAD, OHIP, RPDB.
Note: Ambulatory care visit rates were standardized to the 2001 Ontario population.
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EXHIBIT 4.6 Age- and sex-standardized rate of COPD-specificambulatory care visits among persons with COPD, by Local Health Integration Network, in Ontario,

2002/03to0 2014/15
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Discussion

COPDis adisease that most commonly occurs
among older individuals, in females and in areas of
low socioeconomic status. While the rate of new
cases of COPD has been decreasing over time, the
prevalence of COPD continues torise.

We found that persons with COPD are frequent
users of the health care system, both for reasons
specific to COPD and as aresult of their having

multiple comorbid conditions (as measured by the
number of all-cause visits). As the number of people
with COPD has increased and rates of health
services use have remained stable, can be concluded
that, the absolute number of health services being

Institute for Clinical Evaluative Sciences
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used is increasing. COPD is an ambulatory care-
sensitive condition, which means that better
management in the outpatient setting can help
reduce the risk of subsequent hospitalizations.

At the level of the Local Health Integration
Network, there are substantial differences inrates
of COPD prevalence, incidence, mortality and health
services use. While there may be many unique and
integrated reasons for these differences, our
findings suggest that initiatives for treating COPD
in Ontario might be more effective by considering
characteristics unique to each LHIN.
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Limitations

There were three main limitations to this report,
each involving how individuals were identified for
inclusion in the study cohort.

First, using administrative data to identify
individuals with COPD has inherent limitations. The
identification of disease in this report depends on
health services use, and people who use more health
services are more likely to be diagnosed with COPD.
These higher-volume health system users are also
more likely to have moderate to severe disease;
therefore, some individuals with milder disease may
have been missed.

Second, the COPD case definition used in this study
relied on physician diagnosis; it did not include
spirometry-confirmed COPD. This was done to
capture information about an entire population of
people with physician-diagnosed COPD, as only 30%
to 50% of people with COPD are diagnosed with
spirometry.? Thus, while these results are reflective
of real-world practice, they likely underestimate the
actual number of people who have COPD.

Finally, there is the potential for
misclassification of COPD following physician
diagnosis. To enter the cohort, individuals were

required to have one health care interaction for
COPD (either a hospitalization or an ambulatory
care visit). This validated case definition of COPD
has a sensitivity of 85% and a specificity of 78%.*
Itis possible that some of the individuals classified
as having COPD based on this case definition may
not have actually had the disease, and vice versa.

Institute for Clinical Evaluative Sciences
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Conclusions
and Next Steps

COPD is acommon disease that demands a significant
amount of health resources. Over the past 20 years,
the prevalence of COPD has increased while COPD
incidence and mortality rates have decreased, an
indication that the disease's burden on the health
care systemis likely to worsen before it improves. The
considerable variationin COPD incidence, prevalence,
mortality and health services use among the Local
Health Integration Networks is notable and should
receive additional investigation. Future studies should
focus on measuring and improving the quality of COPD
care with a view to optimizing services to improve the
health of people with COPD.

¢
H
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EXHIBIT A.1 Age- and sex-standardized rates of prevalence, incidence and mortality among persons with COPD, overall and by sex, in Ontario, 1996/97 to 2014/15

Prevalence per 100 Individuals (%) Incidence per 1,000 Individuals Mortality per 100 Individuals with COPD
Year Overall Men Women Overall Men Women Overall Men Women
1996/97 77 8.9 6.8 11.9 13.6 10.6 55 6.2 4.8
1997/98 8.1 9.3 73 11.4 129 103 5.4 6.0 4.7
1998/99 8.5 9.6 77 111 125 10.1 5.2 5.8 4.6
1999/00 8.9 9.9 8.1 10.9 121 9.9 51 5.6 4.5
2000/01 9.1 10.1 8.4 9.8 11.0 8.9 4.9 5.4 4.4
2001/02 9.3 10.2 8.6 9.6 10.6 8.8 4.8 5.2 4.4
2002/03 9.5 10.3 8.9 9.1 10.0 8.4 4.8 5.3 43
2003/04 9.6 10.4 9.0 8.9 9.8 8.3 4.8 5.2 4.4
2004/05 9.7 10.5 9.1 8.9 9.7 83 4.6 5.0 4.2
2005/06 9.8 10.6 9.3 8.6 9.5 8.0 4.5 4.9 4.1
2006/07 9.9 10.6 9.4 87 9.5 8.1 4.6 5.0 4.2
2007/08 10.0 10.7 9.5 8.8 9.6 8.2 4.4 4.8 41
2008/09 10.2 10.8 9.6 9.4 10.3 8.7 4.4 47 4.1
2009/10 10.3 10.9 9.8 9.2 10.0 8.5 43 4.6 4.0
2010/11 10.4 11.0 9.9 9.2 10.1 8.4 43 4.6 4.0
2011/12 10.5 11.1 10.0 8.9 9.9 8.1 41 4.4 3.8
2012/13 10.5 111 10.0 8.6 9.5 7.8 41 4.4 3.8
2013/14 10.5 11.1 10.0 8.3 9.3 75 3.9 4.2 37
2014/15 10.5 11.2 10.0 81 9.1 7.3 4.0 4.2 3.8

Datasources: Census, CIHI-DAD, OHIP, POP and RPDB.

Note: Prevalence and incidence rates are standardized to the 2001 Ontario population; mortality rates are standardized to the 2001 COPD population. Prevalence and incidence rates are per 100 and 1,000

individuals, respectively, in the Ontario population; mortality rates are per 100 individuals with COPD.
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EXHIBIT A.2 Unadjusted rates of prevalence, incidence and mortality among persons with COPD, overall and by age group, in Ontario, 1996/97 to 2014/15

CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN ONTARIO, 1996/97 TO 2014/15

Prevalence per 100 Individuals (%)

Incidence per 1,000 Individuals

Mortality per 100 Individuals with COPD (%)

Year Age group, years Age group, years Age group, years
Overall Overall Overall
35-49 50-64 =65 35-49 50-64 =65 35-49 50-64 =65

1996/97 77 3.0 8.0 17.0 121 5.2 11.8 27.9 5.6 0.6 23 9.0
1997/98 8.2 3.2 8.0 18.1 11.5 51 111 26.7 5.4 0.6 21 8.8
1998/99 8.6 33 8.4 18.9 11.2 53 10.8 253 53 0.5 2.0 8.6
1999/00 8.9 35 8.8 19.7 10.9 5.0 10.6 24.9 51 0.5 1.9 8.4
2000/01 9.1 35 9.0 203 9.8 4.6 9.4 228 4.9 0.5 18 8.0
2001/02 9.3 35 9.2 209 9.6 4.4 9.1 225 4.8 0.6 17 7.9
2002/03 9.5 35 9.4 213 9.1 4.2 87 21.0 4.8 0.6 1.8 7.9
2003/04 9.6 35 9.6 216 9.0 4.2 8.4 21.0 4.8 0.6 1.8 7.9
2004/05 9.8 35 9.8 219 9.0 4.2 8.5 20.7 4.6 0.5 1.6 7.7
2005/06 9.9 35 9.9 221 87 4.1 8.4 19.7 4.5 0.5 1.5 75
2006/07 10.1 35 10.1 223 8.8 43 8.4 19.5 4.6 0.6 1.6 7.6
2007/08 10.3 35 10.4 224 9.0 4.9 8.8 18.2 4.4 0.5 15 7.4
2008/09 10.5 3.6 10.6 225 10.0 5.8 9.6 17.6 4.4 0.6 1.5 7.4
2009/10 10.8 37 10.9 22,6 9.4 5.6 9.4 17.3 4.2 0.5 1.5 71
2010/11 11.0 3.8 11.0 22,6 9.5 57 9.5 16.9 4.2 0.5 1.4 71
2011/12 11.2 3.9 11.2 22,6 9.3 5.5 9.2 16.6 4.0 0.5 14 6.8
2012/13 11.4 39 11.4 224 9.1 5.4 8.9 16.1 41 0.4 1.4 6.9
2013/14 11.6 3.9 11.5 223 8.9 5.0 8.8 15.6 39 0.4 1.3 6.5
2014/15 11.8 3.8 11.6 223 8.8 4.6 87 15.9 4.0 0.4 13 6.7

Data sources: CIHI-DAD, OHIP and RPDB.
Note: Allrates presented are crude rates unadjusted for age or sex. Prevalence and incidence rates are per 100 and 1,000 individuals, respectively, in the Ontario population. Mortality rates are per 100
individuals with COPD.
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