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It wasn’t hard for me to accept the editors’ invitation to
write this foreword. As the President of the Board of
Directors of the Institute for Clinical Evaluative Sciences
in Ontario (ICES), I have been delighted to oversee the
development of this dynamic research organization. The
release of the second edition of the ICES Practice Atlas,
Patterns of Health Care in Ontario, marks the institute’s
continuing contribution to the Canadian experiment
called medicare.

The response to the 1994 publication of the first ICES
Practice Atlas was overwhelming. ICES heard from hospital
administrators, clinical managers, community physicians,
District Health Council planners and consumers from
across the province. Whenever possible, ICES responded
to requests for speakers, further data analyses, technical
assistance with methodology and general support for
those following up on the specific findings for their
institution or community.

Did the first ICES Practice Atlas make a difference? At
the provincial level, the Ontario Ministry of Health and
the Ontario Medical Association established a working
group to address regional variations in hysterectomy
rates. The College of Physicians and Surgeons of Ontario
and the Joint Policy and Planning Committee of the
Ministry of Health and the Ontario Hospital Association
sponsored a project to promote higher rates of outpatient
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tonsillectomy and adenoidectomy. At the local level,
hospitals used the ICES Practice Atlas to assess their
patterns of practice, and many instituted internal reviews
and audits. Some common, problematic issues concerning
the diagnostic and procedure codes, such as those for
appendectomy and breast-conserving surgery, were
identified and communicated to all hospitals to improve
the quality of future data.

I anticipate that the response to the second edition of
the ICES Practice Atlas will be even stronger. Like the
first edition, this new edition provides basic information
about the operation of the Ontario health care system.
Readers will again have details about the health of their
community, the amount of surgery being provided to
residents of Ontario, differences in length of stay for
common admissions to Ontario hospitals, patterns of
drug prescribing for the elderly and trends in provincial
health expenditures over the last decade.

New information contained in the second edition is the
direct result of feedback from stakeholders about the
first edition and, I believe, meets the needs of our changing
times. The Ontario health care community is in the middle
of a major financial transition. Restructuring is under
way across the province, and comparative information
about communities and institutions plays a vital role in
the discussions.
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In addition to updating the information provided in the
first edition of the ICES Practice Atlas, the 1996 edition
covers new topics, such as physician billing patterns, the
impact of length of stay on hospital readmissions and
small area rate variations for common medical conditions
considered sensitive to ambulatory care. Utilization and
expenditure trends in mental health and pediatric services
are an exciting addition to this edition. Another innovation
in this edition is the provision of tabular information on
diskette. Users can extract and compile information as
desired.

The challenges faced by health care providers increase
annually. With the release of this new ICES Practice Atlas,
ICES continues to play a crucial role in helping health
care managers and professionals deliver high quality
health care. “You can’t manage what you can’t measure”
may be an overworked phrase; however, the need for
management and measurement has never been stronger.

It is up to all of us to respond to the information
presented here and to act collectively to maintain high
quality health care in Ontario.

Dr. John Evans

President, ICES Board of Directors and
Chair, Torstar Corporation



Chapter 1

Introduction

The first edition of Patterns of
Health Care in Ontario: The ICES
Practice Atlas was released in May
1994. It was the first comprehensive
attempt to compile quantitative
information on the health status
and health care utilization patterns
of Ontario residents in a single
volume. This Atlas updates data
from the first edition, expands on
some sections and includes several
new areas of investigation. We hope
it will attract interest throughout
the health sector and will continue
to generate discussion. It is our
conviction that these data are more
important than ever in charting a
course for health reform.

Ontario's health care system contin-
ues to undergo profound change
with demands to restructure while
maintaining or improving health
outcomes. Constant or decreased
funding, combined with population
growth and aging, emerging new
technologies and prescription drugs,
and inflation, have resulted in

reduced real dollars for health care.
For the system to operate more
efficiently, we need better manage-
ment and accountability. The Ontario
health care system, a $17.7 billion
enterprise, suffers from a lack of
regular accounting for its activities.
The Atlas offers some of the data
required to engage in needed debate.

The unfortunate truth is that our
health care system is not really a
system; rather, it is a collection of
disparate parts, each managed
separately. Often a “silo” mentality
pervades the system as different
components such as physicians,
private laboratories, hospitals, home
care agencies and public health units
work independently, and sometimes
at cross purposes. This continues to
lead to problems for implementing
change and achieving efficiencies.

In the first Atlas, we proposed that
a Council be established to help
coordinate responses to emerging
data on health care spending, health

status and health care service
utilization. Subsequently termed the
“Quality Council,” such a group
would bring together stakeholders
from across the health care system
to facilitate the delivery of quality
health care. We stressed the need
for multiple players because we felt
it was futile to make changes in one
sector without examining the impact
on others. For example, shortening
hospital stays may lead to increased
demands on home care services and
family members. Changes to reimburse-
ments for community physicians
may increase demand on hospital
emergency rooms.

We also felt that changes had to occur
through partnerships of stakeholders.
For example, expenditures on the
Ontario Drug Benefit program are
based on drug prescriptions ordered
by physicians. Yet there are few
opportunities for physicians to
review and potentially change their
prescribing habits on the basis of
new clinical evidence. Therefore,



successful reform of the program
would require the involvement of
physicians, pharmacists, government
and the recipients of services. Thus,
a forum involving providers, payers
and patients is needed to discuss
changes and take action. As yet,
such a forum does not exist in
Ontario at the provincial or regional
level. We will return to this discus-
sion in the concluding section of the
Atlas; readers can judge whether the
need for a Quality Council still
exists. We believe it does.

New Material in
the Second Atlas

In this Atlas, the measures for
health status assessment are
expanded, and a detailed set of
community health indicators is
included. The section on overall
utilization of health services updates
data on use of hospital services,
Ontario Health Insurance Plan
(OHIP) expenditures, and use of the
Ontario Drug Benefit (ODB) program
by the elderly. These analyses are
presented at the provincial and regional
levels. There are also chapters that
offer indepth analyses of OHIP
billings and the utilization of selected
drugs.

Three new procedures have been
added to the chapter on geographic
variations in surgical rates by site of
patient residence—laparoscopic
cholecystectomy, lens extraction,
and dilatation and curettage (D&C).
Also, we have added two medical
conditions that are sensitive to the
use of ambulatory care—asthma and
congestive heart failure. The findings
suggest that there is variability in
medical admissions to hospital for
these conditions which raises the
issue of access to primary care. Last
time, we presented this data at the
county level. This time, we have used
the District Health Council (DHC)
boundaries to make the information
more useful for planning exercises.

At the hospital level, data on day
surgery procedures and length of
stay are updated in this edition.

Smaller hospitals, which were not
included in the first Atlas, are now
shown. Where possible, we have
tried to reflect hospital mergers up
to March 1995. In the tables, the
new hospital name is shown if the
merger occurred within the time
frame of the data. Information on
hospital readmission rates has been
included as a new feature, which
allows some examination of the impact
of changes in hospital practice.
There is also a new chapter on
patient origin and hospital market
share that provides detailed case
studies demonstrating the use of
these data in hospital and regional
planning. As well, new sections have
been added on mental health and
pediatric health care utilization.

Finally, an electronic edition of the
data is available for the first time.
These diskettes serve several purposes.
They allow us to provide more
detailed data at the local level than
is possible in the print version. For
example, we can provide data for
several years by region that would
otherwise take up many pages of
print. The electronic edition also
enables users to customize tables.
For example, information on a
specific region or hospital can be
pulled into a single table. The data
can then be exported to a word
processor for reports, to spread-
sheets for further analysis or to
graphic or mapping software for
presentation.

Some Caveats

It is important to reiterate some of
the messages about data quality
from the previous Atlas. For virtually
all of the analyses presented, ICES
relies on data generated by other
organizations. Most often, these
data are compiled for administrative
purposes. The quality of the data
can be variable and errors in data
can arise for a variety of reasons.
We include an appendix to the Atlas
that summarizes Canadian studies
that have examined the quality of
hospital discharge data. The overall
message of the appendix is positive.

Although problems do exist with
data quality, the vast majority of
data fields and data records include
fairly accurate information. To further
ensure data quality for this Atlas,
we took the precaution of providing
hospitals with summaries of their
own data at an early stage in the
development of this edition. Many
hospitals responded with corrections
or clarifications and in two sections
of the Atlas, we changed our method-
ology based on their feedback. We
are grateful to all of those who
assisted in assessing the data that
we present in this edition.

Examining and using data leads to
improved data quality. This was one of
the goals of the first Atlas and is also
reflected in the experience of other data
sources such as cancer registries.
Registries that are used by epidemiol-
ogists for research projects are better
from a data quality perspective than
those where data are collected and
enumerated in summary reports. In
Ontario, separation data from hospitals
have been used for years by researchers
and Ministry of Health officials to
provide aggregate data on provincial
trends, and by individual hospitals
to study trends within their own
institutions. However, the release of
the first edition of the Atlas was the
first time that comprehensive hospital-
specific data were broadly released
with hospital names identified.
Anecdotally, we know that publication
of these data has led to a re-examina-
tion of data management methods,
given more weight to the important
work of health records staff and
raised policy questions at the local
level. However, we caution that the
data presented here may not yet
reflect changes that have taken
place as a result of the first edition.

The most recent data presented in
this edition are from the 1994/95
fiscal year, with only about nine months
of data that represent activities that
occurred after the release of the
first Atlas. Changes to practice take
time to occur, and therefore, we have
not yet undertaken a systematic impact



evaluation of the first edition. We
will do so for the second. More
generally, the health care system in
Ontario is changing rapidly, and the
1994/95 data may not accurately
reflect current health care delivery
provided in 1996/97.

Follow-up to the First Atlas

A number of initiatives were under-
taken following the release of the first
Practice Atlas. ICES participated in six
regional workshops with the Joint
Policy and Planning Committee (JPPC)
to review utilization data and discuss
local action. We also worked with
individual hospitals across the
province to conduct local clinical
audits and quality management
activities. A Provincial Working
Group on Hysterectomy Rates was
established by the Ontario Ministry
of Health, the Ontario Medical
Association and ICES to examine the
differences in rates across Ontario,
and a final report is expected soon.

Furthermore, District Health Councils
across Ontario report using the
Atlas data in their planning exercises
and Atlas methodologies have been
adopted by the JPPC in their projects
on utilization management.

ICES also conducted a number of
research projects to follow up the
results of the first Atlas. In partnership
with staff at the Toronto-Sunnybrook
Regional Cancer Centre, ICES is
developing a decision aid for women
diagnosed with breast cancer who
are trying to choose between the
surgical options of lumpectomy or
mastectomy. As well, we are working
with orthopedic surgeons and other
researchers to review high- and
low-rate areas for hip replacement
surgery, and to refine our under-
standing of waiting lists for surgery.
ICES also created informed, a newsletter
for medical practitioners which
summarizes the latest in health
services research relevant to clinical
practice. We have also established a
FAX-on-demand service to provide
supplementary documents of interest
to informed readers.

Next Steps

The bulk of this publication consists
of descriptive data on patterns of health
care. It cannot provide definitive
information about the performance
of our health care system or long
term patient health outcomes.
Rather, it should be thought of as a
screening test potentially indicating
directions for further investigation.
In medical practice, those who are
found to have a positive screening
test, such as a high cholesterol level,
require further investigation to
establish whether they are truly at
risk and to help define a course of
action. Similarly, those regions or
institutions identified as outliers for
a particular measure may require
further discussion locally to identify
the reasons for the observed rate
and, if appropriate, to help facilitate
change. Potential responses could
include examination of local primary
care and specialty resources, the
relationship between treatment
facilities and geography, patient
preferences, availability of educa-
tional information, and the local
clinical culture.

Local investigations can be difficult
and time consuming, but standard-
ized templates are available that can
easily be applied in a variety of settings.
For example, Interqual's Intensity-
of-Service, Severity-of-Illness, and
Discharge (ISD)® criteria— previously
used by ICES and Toronto East General
and Orthopaedic Hospital and now
by the JPPC, and other hospitals in
Ontario—provide a reasonable method
for abstracting primary data regard-
ing the efficiency of hospital care.

Follow-up of these screening tests
should not be a sporadic activity,
but an ongoing process of modern
health care management. Regular
reviews of outlier cases at the local
level, and of random samples of all
cases, are an important starting point
for total quality management. Some
activities are more appropriately
undertaken at a system-wide level.
For example, in Chapter 5 we
describe some of the recent changes
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to cardiac services in Ontario. These
changes were catalyzed, in part, by
the development and interpretation
of descriptive data on access to cardiac
procedures, and guided subsequently
by analyses focussed on benchmarks
for regionalized cardiac services.

This case highlights several features
that are important for a successful
program of data-driven and evidence-
based planning and management.
First and foremost, there is active
participation of involved clinicians
from across the province. This group
has worked together to identify indica-
tions for procedures and their urgency,
methods for waiting list development,
and a funding formula based on the
complexity of the cases undergoing
surgery. It has also developed a data
system to capture information on all
cases referred for procedures in the
province. This additional “window” on
cardiac services in Ontario provides a
much better view than from hospital
discharge abstracts alone. The new
database not only provides enhanced
information on who needs and gets
services, but also on how long they
wait for procedures and surgical
outcomes by centre.

These data have prompted the
Ministry of Health to allocate resources
for cardiac services on the basis of
population needs. The exercise has
not been easy, quick or inexpensive.
It has required several years of
dedicated commitment by many
individuals, as well as resources
from the Ministry. However, we are
certain that over the long term, this
initiative will be cost-effective,
resulting in improvements to quality,
efficiency and accessibility of health
services.

The purpose of publishing the Atlas
is to contribute to our understand-
ing of Ontario's health care system.
It is not meant to be a consumer’s
guide to health care, although we

do believe that better informed
consumers are part of the health
care reform equation. We view the
differences in patterns of care found
herein as “natural experiments” which



yield information to improve the
system, rather than to provide a
reason to point fingers or lay blame.
There will be much public debate
about integrating health care, merging
local hospitals and redesigning
primary care services. The Atlas
may serve as one source of informa-
tion in these planning endeavours.
In the coming months, we hope to
continue to work with you to assess
and improve the delivery of health
care in Ontario communities. We
look forward to your feedback.



Chapter 2

Indicators of Health
Determinants and

Health Status

Introduction

Health care planners and public health
personnel undertake community health
assessments to set priorities for specific
health needs and services, to define
problem areas and to evaluate the
effectiveness of local programs and
services. Such information can also be
used to compare the health of one
population with that of another. Ideally,
such assessments should reflect a
combination of the indicators of
community and social determinants

of health and of health status.

A comprehensive approach to com-
munity health assessment includes
both measures of health for individual
members of a community and measures
that describe the community as a whole.
However, the definition and measure-
ment of individual and community
health are far from straightforward.
One basic issue is the conceptual
definition of health. The most funda-
mental definition is the absence of
physical illness. With such a definition,

the measurement of a community’s
health would focus on healthy people.
However, there are few routinely
collected population-based data
sources that provide such information.

The limitations of defining health as
merely the absence of disease have
been widely recognized. Health is now
commonly defined as the state of
complete physical, mental and social
well-being, not just the absence of disease,
and as “a resource for living [or] . . .
the extent to which an individual or
group is able to realize aspirations,
to satisfy needs and to change or cope
with the environment.” "* This defin-
ition includes not only the notion of
health risks and illness prevention but
also draws on the broader determinants
of health — elements of the social
or physical environment and individual
genetic components that may affect
the health of a population.

In the first edition of the ICES Practice
Atlas, we presented profiles of health
status and disease measures from
administrative and survey data sources.’

Age/sex-specific morbidity and mortality
rates for regions across the province
were calculated for the leading causes of
self-reported health problems, disability,
hospitalization and death using hospital
separations data from the Canadian
Institute for Health Information (CIHI),
Vital Statistics data and the 1990 Ontario
Health Survey (OHS). We highlighted
the full spectrum of illness, from mild
illness to hospitalization and, finally,
death. In addition to these disease-based
indicators, a measure of subjective health
status — rates of self-reported fair or
poor health according to responses
from the OHS — was presented.

In this chapter, the “illness” indicators
found in the first edition of the ICES
Practice Atlas are updated, as is informa-
tion pertaining to the broader definition
of health and its determinants. We
present information for Ontario and its
health planning regions using various
community health indicators. More
detailed information is presented by
District Health Councils (DHCs) and
Public Health Units (PHUSs) in the
electronic version of the Atlas. First,
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however, we examine the health of the
Canadian population in an international
context and compare the health of
Ontario residents with that of other
provinces on the basis of standard
international health indicators.

Canada and
Other Countries

To compare the health of Canadians with
that of residents of other countries, we
provide a selection of global indicators
extracted from existing publications.
The first indicator, the Human Develop-
ment Index (HDI), was developed by the
United Nations Development Programme
in 1990 to provide a global assessment
of human progress and the achievement
of well-being in 174 different countries.**
The HDI is derived from three factors:
life expectancy at birth for the total
population, educational attainment,
and income. An index is derived for
each indicator by taking an average
of the country’s relative performance
on each factor on a scale from O to 1.
The index value on the scale indicates
the distance a country has to go to
reach the goal for the indicator set by
the Human Development Programime.
The goal for life expectancy at birth
is 85 years, and the threshold for income
is an average Gross Domestic Product
(GDP) per capita at a purchasing power
parity of $5,120 (US) in 1992. The HDI
assigns sharply diminished utilities for
values beyond this amount, on the basis
that people do not need an infinite income

for a decent standard of living. The
thresholds for education are universal
adult literacy and a mean of 15 years of
schooling. The Human Development
Programme used the UNESCO index
for educational attainment to estimate
mean years of schooling. Adult literacy
is given a weight of two-thirds, and mean
years of schooling has a weight of
one-third in deriving the index score.

The United Nations Development
Programme has produced reports
since 1990 and has calculated HDI
values back to 1960. Canada was tied
with Norway for highest HDI in 1960
(0.865) and had the highest scores
in 1970 (0.887), 1980 (0.911) and 1992
(0.932). Exhibit 2.1 displays the 1995
HDI ratings based on 1992 data for
the major regions of the world.°® The
industrialized countries had the highest
average rating, and of these, Canada held
the highest rating at 0.950, followed by
the United States (0.938), Japan (0.937),
the Netherlands (0.936) and Finland
(0.934). When the HDI was adjusted
for sex imbalance, Canada ranked
ninth in the world. This drop was due
primarily to an inequitable income
distribution between men and women.
The Scandinavian countries held the
highest rank for this sex-adjusted HDL

The second set of international
indicators is based on data from the
Organization for Economic Cooperation
and Development (OECD) and Statistics
Canada. The population and demo-
graphic characteristics of the OECD

countries are displayed in Exhibit 2.2.”
The populations of the countries in 1995
ranged in size from Iceland (266,900) to
the United States (261,638,000). Thirteen
countries had a population smaller
than that of Ontario (11.0 million).

Low rates of population growth are
evident in all industrialized countries.
Only five countries, including Canada,
had total growth rates greater than 10 per
1,000. Canada was one of five countries
with population increases, achieved
through a net migration of five per
1,000 or more. Germany and Italy had
more deaths than births and experienced
negative rates of natural increase. The
total fertility rate, defined by the number
of births per woman of child-bearing
age, was low as well. Only four countries
had rates above or at the level required
for population replacement in 1995.
Women in industrialized countries are
generally following two trends: they are
having smaller families, and they are
delaying having children until they are
older. There is a consensus among
demographers that the total fertility
rates will probably continue to decline,
particularly in an economic era of
recession and the downsizing of the
workforce in the public and private
sectors.® The direct societal costs of
providing for and educating the young
are high, as are the indirect costs to the
family. Educational and support services
for children and youth are currently
being restructured, so there could be
reductions in the percentage of the
GDP used for these services.

Exhibit 2.1: Canadian and International Indicators and Human Development Index, 1995

. Combined Real Gross
Life Adult . Human

World Region Expectancy at  Literacy Level; of Domestlg Product Development

Birth (Years) Rate (%) Educational per Capita, 1992 Index

Enrolment (%) (US$)

Canada 77.4 99.0 100 20,520 0.950
Industrialized (OECD) Countries * 76.1 98.3 80 15,291 0.916
Caribbean and Latin America 68.4 85.5 68 5,732 0.823
Southeast Asia and Pacific 63.5 85.6 58 3,016 0.651
East Asia 68.6 80.3 56 2,308 0.621
Arab States 61.9 52.2 54 4,321 0.644
South Asia 60.0 48.1 50 1,629 0.453
Sub-Saharan Africa 50.8 54.9 42 1,346 0.389
World 62.8 76.0 58 5,410 0.759
* See Exhibit 2.2 for the list of industrialized (OECD) countries
Data Source: United Nations Development Programme Human Development Report, 1995
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Life expectancies have improved
dramatically for Canadian men and
women over time. The life expectancies
at birth for men (75.0 years) and women
(81.2 years) in 1995 were above the OECD
average of 73.8 years for men and 80.1
years for women. The infant mortality
rate is also considered to be a good
indicator of the level of socioeconomic
development for international health
comparisons. In industrialized countries,
infant deaths within the first year of
life are usually caused by congenital
anomalies in the first days of life, and
by infectious and communicable disease
later in the first year. The average infant
mortality rate in the OECD countries
(6.1 deaths per 1,000 live births) was
low and is continuing to drop.

Concerns are often expressed about the
impact of aging on the cost of health care.
The percentages of the population older
than 65 years for 1991 are displayed in
the last column of Exhibit 2.2. n Canada,
11.6% of the population was 65 years
of age and older in 1991. This was
below the OECD average of 13.4%.

All of the OECD countries are in the
process of reorganizing and restruc-
turing the financing of health services
and are striving to control costs while
ensuring equity and quality of care.
Canada is noted for its relatively high
expenditures on health care and its
above average performance on basic
health outcomes. Exhibit 2.3 displays
the average per capita GDP, total health
expenditures per capita and total health
expenditures as a percentage of GDP
in US dollars for the OECD countries
in 1992.°" Canada’s GDP per capita was
$19,100 — $2,758 above the average for
OECD countries — and its per capita
expenditure on health care was $1,948 —
$563 above the average.

Health care expenditures as a percentage
of GDP are often used to compare
the relative amount of resources spent
on health care.*'’ Canada’s rate of
expenditure in 1992 (10.2% of GDP)
was second only to that of the United
States (14.0% of GDP). However, in 1992
expenditures as a percentage of GDP
in Canada were at an all-time high due
to the recession and on-going growth

s 8

in health expenditures. Since then,
not only have jurisdictions in Canada
put a cap on health care spending,
but there has also been some economic
recovery resulting in a greater GDP.

Countries vary in terms of the share
of health care expenditures that are
covered by public funds." The public
share of total health care spending
in Canada was 72.1% in 1992. In 1991,
the federal government paid for 24.6% of
health care expenditures, the provinces
paid 46.0% of the costs, private sources
contributed 27.8% and the remaining
1.6% came from other sources. "

Canada and the Provinces

The variations in demographic and health
characteristics across Canadian provinces
and territories are as noteworthy as the
variations among countries. In this section
we present a demographic profile of
the provinces along with key health
status indicators developed by
Statistics Canada (Exhibit 2.4).”

The population in Canada was estimated
to be 29,413,100 on January 1, 1995.
Ontario, with an estimated population
of 11,008,400 residents, represents
37.4% of the Canadian population.

The baby boom resounded in Canada
after World War II when total fertility
rates in Canada went from about 3.0
in 1946 to a record high of 3.9 in the
early 1960s. The baby bust followed,
with the total fertility rate falling to 1.58
in 1987. The total fertility rate increased
to 1.71 in 1990 and dropped to 1.66 in
1993. Among the provinces in 1993,
Newfoundland had one of the lowest
total fertility rates (1.31) in the world.
Ontario’s fertility rate (1.64) is well below
2.1, the population replacement level.
Saskatchewan and Manitoba (1.95 and
1.94, respectively) came close to the
replacement rate, and only the Northwest
Territories exceeded it (2.67).

There were some variations in mortality
rates among provinces in 1993, but
they tended to reflect the age composition
of the provinces rather than differences
in mortality. When one looks at life
expectancy at birth for men and women,
the figures for Ontario were very close

to the national average of 81.2 years
for women and 75.0 years for men.

In 1994, an estimated 11.9% of
Canadians were 65 years of age and
older. The proportion of people in
this age group varied from 9.5% in
Alberta to 14.4% in Saskatchewan.
The proportion in the Yukon and
Northwest Territories was much lower.

Ontario had a substantial increase in
population (5.7 per 1,000), largely
because of net international migration,
exceeded only by that of British Columbia
(18.4 per 1,000). Newfoundland (-11.2
per 1,000), Manitoba (-1.0 per 1,000) and
Saskatchewan (-2.6 per 1,000) had nega-
tive flows of migration. The net flows for
the other provinces were less than 1%.

Canadian population trends in the
future will be determined to a large
extent by the balance between natural
growth and immigration. The implications
of these trends for health care planning
have to be considered. For example,
fewer births will imply less need for
maternity, neonatal and pediatric
services. On the other hand, immigrants
tend to be young adults, and their
demand on health care services may
be lower than average. In turn, health care
service delivery will require sensitivity
to specific cultural and ethnic needs.

Data on health care expenditures are
available from the summary report on
National Health Expenditures in Canada,
from 1975 to 1994." The 1994 data
showed that health care expenditures
per capita for Canada were $2,478,
9.7% of the GDP. The variations among
provinces were relatively minor, except
for the Yukon and Northwest Territories.
However, when put into the context
of the GDP, the variations in expend-
itures were more marked. In Ontario, total
health expenditures per capita were
$2,614 and 9.5% of the GDP in 1994.

Ontario and its Regions

To assess the health of people in Ontario,
we include indicators based on a frame-
work proposed by the MOH. " The
Community Health Framework Project
was developed by the MOH as part of a
move toward a more coordinated,



Indicators of Health Determinants and Health Status

Exhibit 2.3; Expenditures by OECD Countries on Health Care - 1992 and Growth from 1982 to 1992

Gross Domestic Health Care Health Care % of Health Care AggtléailnRe;I S;O\il\(;h
Country Produc_t (GDP) Experjditures per Expenditures Expe_nditures Healtph Carep

per Capita, 1992 * Capita, 1992 [ as a % of Whlch are Expenditures,

(Uss) (Uss) GDP, 1992 **  Publicly-funded * 1982 - 1992+
Australia 16,800 1,327 7.9 67.6 2.4
Austria 18,100 1,593 8.8 65.2 3.1
Belgium 18,200 1,492 8.2 88.9 2.7
Canada 19,100 1,948 10.2 72.1 4.1
Denmark 17,800 1,157 6.5 82.0 1.6
Finland 14,500 1,363 9.4 79.3 4.3
France 18,600 1,748 9.4 74.8 3.2
Germany 20,400 1,775 8.7 71.5 2.4
Greece 6,300 340 5.4 76.1 3.3
Iceland 17,100 1,454 8.5 85.2 1.9
Ireland 12,400 880 7.1 76.1 1.7
Italy 17,500 1,488 8.5 75.2 4.4
Japan 19,700 1,359 6.9 71.2 4.3
Luxembourg [ 21,800 1,613 7.4 91.4 3.7
Netherlands 17,000 1,462 8.6 76.6 2.2
New Zealand 14,400 1,109 7.7 79.0 1.7
Norway 17,600 1,461 8.3 94.8 4.3
Portugal 9,800 686 7.0 69.8 3.6
Spain 12,900 903 7.0 80.5 4.5
Sweden 16,700 1,319 7.9 85.6 0.1
Switzerland 22,300 2,074 9.3 67.9 2.4
Turkey 3,700 152 4.1 65.7 NA
United Kingdom 16,300 1,157 7.1 84.4 3.8
United States 23,200 3,248 14.0 45.7 5.1
Unweighted Average 16,342 1,385 8.1 76.1 3.1
Ontario(US$) **** 20,959 2,058 9.8 74.1 3.8
NA - Not Available
O Derived by multiplying GDP per capita by % GDP spent on health care
[ Data on percentage of health costs which are publicly-funded are for 1990
Data Source:
* OECD. The Reform of Health Care Systems: A Review of Seventeen OECD Countries. Health Policy Studies No. 5,1994. Table 4
* OECD. New Directions in Health Care Policy, Health Care Policy Studies No.7, 1995. Table 1
i OECD. Internal Markets in the Making: Health Systems in Canada, Iceland and the United Kingdom, Health Policy
Studies No. 6, 1995. Table 1.2

***%+  Health Canada. National Health Expenditures in Canada, 1975-1994

community-based model of health
care delivery in Ontario. In February
1995, a consultation draft of one com-
ponent of the project — a model for a
Community Health Profile (CHP) — was
released. It provides a standard tool for
the assessment of health status and the
identification of health issues in Ontario
communities so that informed decisions
about health care services and healthy
public policy can be made. The CHP serves

as a foundation for community health
assessment and may provide consistency
in inter-community comparisons.

The CHP identified 64 health indicators
extrapolated from many sources,
including the 1992 Health Canada
User’s Guide to 40 Community Health
Indicators " and other community
health profile reports. The final selection
of indicators was based on the availability

of data at the community level; adequate
documentation about the indicator;
the validity, comprehensiveness and
practicality of the indicator in its
measurement at the community level
(county, PHU or DHC); and the ability
to assess the broad definition of health,
including disease burden, health
behaviours, social issues and wellness.

Exhibit 2.5 outlines the indicators



G66T ‘Bpeue) ul uonenis alydesbowad uo 1ioday ‘uoising Aydesbowag ‘epeurd sansne)s :82in0s eredg

G66T ‘epeue) ul sainupuadx3 yyesH [euoneN “epeue)d yieaH [

epeURD SINSHEIS ‘ZE6T-066T 'S9OUINOIC SU) pue BpeueD ‘Sa|geL aji7 'sajewnsa a|qel aj pabpuay [
GA6T ‘8T 1oquialdas Jo se ‘TeeT Uo paseq eyep [esuadlsod Areulwiaid []

G66T ‘8T 19qwaldas Jo se 'TEET U0 paseq erep [esuddlsod [Uld s

(sresA 6t - GT) uewom Jad syuiq Jo Jaquinp .,

Areunwiaid xx

G66T ‘ST 1oqwa1das Jo se ‘TERT U0 paseq erep [esuadlsod pasiney «

a|qe|rene 10N - VN

L6 7'8T 90T L6 6L €017 STT S'6 66 Tt €TT LCT GET 66T [ 4d9 10 %
8.1'c ¥09's T€C'E T€9'C 00v'e 25€°e VA7 W4 19°'C €92°¢ 68€°C T€C'C 662°C 65¢'C 66T [ endeD tad ¢
:saJinlipuadx3 ylesH [eiol
£'9 96 61 s 1’9 oe TL z9 s zL TL 6 8L €661 000t Jod
arey Aufenop ueju|
0'SL VN VN G'GL 9'GL 9'GL L'V, €GL vl la7A vl cvL TvL €66T UsiN
Z'18 VN VN 918 c'18 0'¢8 6°08 c'18 118 6°08 908 I gez8 T°08 €661 UswomMm
xx (SIR2A UI)
yuig e Aoueloadx3 ajl
. . . . . . . . . . . . . 0 (%) orey
699 WAC] A% 199 6'LS 0€L 879 €99 vs T'.S SAC] 979 6'vS 7661 ouspuadaq 9By [e101
. . . . . . . . . . . . . xxxx IOAQ PpUEB SIESA G9
6'TT L'¢C A% 8¢l S'6 a4’ G€ET 0¢ct L'TT €cT L'cT 0€T 00T V66T uoireindod }o jusdiad
70T 99T 4 fA°14 96 o€ 'S 0¢ct 9'G 9¢ 6°€ 8'G 'L 66T « 000'T J2d arey Yimoio [ejoL
09 L°0¢C €7¢T 'S 88 9SG €9 €9 'S 6°€ (074 9¢ (074 V66T x 000'T 4od
9sealou| [einieN Jo arey
19T L'¢C 6'T 97T 8T 0¢ 6'T 97T 91T ST 97T LT €T €661 xx 910 AN|11I84 [e10L
c'L g€ (0074 A 6°S ¢'8 €8 WA A 8L 2’8 6'8 69 V66T +x 000°'T Jod a1ey Aleron
C'el e 79T 8¢l L'VT 8'€T L'vT V'ET g¢ct 81T ¢'ct Gct 60T 66T + 000°T 1od arey yiig
H_mﬁv_mm Nm@ ﬁmm m”wﬂ.m m_mmm_m @..Eo.a mummﬁﬁ v..woo_ﬁ w_mom_m @..omm w_mmm m”mmﬁ w“wmm S66T . (spuesnoyy) uone|ndogd
¢'€L68C €EV9 9°'6¢ C¢'9¢9€ 9¢€0L¢ STI0T 89¢TT T1/./80T T¢C9CL T9r. 9'1¢6 R4 0°€8S V66T
epeue uosing SHAWNIOD o g uemayoleyses eqolluely olelu 290and IMSUNIg - B0 pue| Ieg 101e21pU
p o} 1MN ANA ysnug e q|v yorexses eqoliue lreiuo q MaN eAON 1I3d -punojmaN A 1ealpuj

SOLIOILLI9] PUD SaIUIAOA] UDIPpYPUD)) 3yl A0J si101vd1pu] d1ydvibouwidq a3y 2 1g1yx3y

10



Indicators of Health Determinants and Health Status

Exhibit 2.5: Selected Community Health Profile Indicators, Ontario Ministry of Health, 1995

Indicators

Source and Year

Demographic:

Population by Age and Sex

Population Projections, 1991 - 2011
Distribution of Dependent Age Groups
Household Type

Pineo-Porter SES Scale *

Major Daily Activity *

Single-Parent Families

Population by Home Language
Economic:

Education Level of Population 15 and Over
Unemployment

Average Family Income

Population Below Low-Income Cutoff

Social:

Violent Crime Rate

Well-being Index

Teenage Fertility

Physical:

Number of Hours of Moderate/Poor Air Quality
Health Related Practices:

Participation in Physical Activity

Body Mass Index

Number of Alcoholic Drinks per Week
Cigarette Smoking Status

Breast Cancer Screening

Cervical Cancer Screening

Health Status:

Restriction of Activity Due to Disability
Self-perceived Health

Health Utility Index *

Lost Work Time Due to Injury

Suicide Mortality Rate

Motor Vehicle Injury Mortality Rate
Infant Mortality Rate

Low Birth Weight

Life Expectancy

Standard Mortality Ratio (SMR) *
Chronic Health Problems

Leading Causes of Hospital Separations
Leading Causes of Hospital Patient Days
Leading Causes of Death

Loss of Life Potential

Households Paying 30% or More of Household Income on Housing

Census, 1991

Statistics Canada, 1990 **

Ministry of Trade and Finance, 1994
National Population Health Survey, 1994
National Population Health Survey, 1994
National Population Health Survey, 1994
Census, 1991

Census, 1991

Census, 1991
Census, 1991
Census, 1991
Census, 1991
Census, 1991

Canadian Centre for Justice Statistics, 1994
Ontario Health Survey, 1990
Canadian Institute for Health Information, 1994

Ministry of Energy and Environment, 1994

National Population Health Survey, 1994
National Population Health Survey, 1994
National Population Health Survey, 1994
National Population Health Survey, 1994
National Population Health Survey, 1994
National Population Health Survey, 1994

National Population Health Survey, 1994
National Population Health Survey, 1994
National Population Health Survey, 1994
Workers’ Compensation Board, 1994

Vital Statistics, 1992

Vital Statistics, 1992

Vital Statistics, 1992

Canadian Institute for Health Information, 1994
Vital Statistics, 1992

Vital Statistics, 1992

National Population Health Survey, 1994
Canadian Institute for Health Information, 1994
Canadian Institute for Health Information, 1994
Vital Statistics, 1992

Vital Statistics, 1992

* Indicators added to MOH Community Health Profile
** Perrault J. Population projections for Canada, Provinces and Territories 1989 - 2011, Statistics Canada, 1990
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Presented her(,)' agd their respective data Ontario Population Distribution by Age and Sex, 1994
sources. The indicators are presented

by Ontario Ministry of Health Planning

region. The North West and North East 8;2;
health planning regions are aggregated 80-84 ; ;
to be consistent with the National 75-79 1 1
Population Health Survey data, which 70-74 1 1
combines these regions. A more 65-69
comprehensive selection of indicators 60-64 1 !
is available by DHC and PHU in the o 5% ! 1
electronic edition of the Atlas. 3 0™ 1 1
G 4549 | - |
We present selected indicators in five % :g"s‘g | |
categories: population trends; demo- 30.34 ‘ |
graphic, economic, social and physical 25.29 T
factors; health-related practices; health 20-24 |
status indicators; and leading causes 15-19 |
of morbidity and mortality. Each of the 10-14 |
following sections includes the data 59 |
source used, the methods for calculating 0-4 |

the indicators and the findings. 600 500 400 300 200 100 0 100 200 300 400 500 600

Women Men

Population Trends Population (thousands)

The age structure of a population and
population projections are important
for long-term planning. This fore-
casting requires assumptions about
fertility rates over time, changes in
age-specific mortality patterns, life
expectancies at various ages and the
number of immigrants each year.

Data Source: Ministry of Trade and Finance Intercensal Population Estimates

Statistics Canada provides different
projections based on high, medium and Population Projections (millions) by Age
low estimates of these variables.” We and Sex in Ontario, 1991-2011

present projections based on the medium 14
estimates. The age-dependency ratio
is the number of people who are in 124
age groups not usually in the work- e 0.6842 0.7709
. —_ X 1.1036
force, divided by the number of those AT R— 0.5622 6565 0.9829
. . . 4865 :
who are in age groups typically in the 2 Oisone 07965
workforce. This ratio can be calculated E 8 34562 3.6298 3.7592
for seniors, as well as for children and < 3.1267 SZ5C8
adolescents typically too young to 5 6
be in the workforce, or for both groups. §.
a 3.8427
. ) 4 . 3.3405 3.5270 3.7094
We used adjusted intercensal popu- 3.1817
lation estimates from the Ministry
. . . 2
of Trade and Finance to depict Ontario’s 1.2130 1.2507 1.2579 1.2370 1.2139
age and sex population distribution 1.1561 1.1810 1.1968 1.1757 1.1531
. . - . 0-
in 1994, population projections for 1991 1996 2001 2006 2011
Ontario and proportions of dependent Year
age groups for Ontario and its regions.
Age and Sex Group:
The population in Ontario is projected Il Women 0-17 Years [1Women 18-64 Years [] Women 65+ Years
to grow from 9.8 million in 1991 to [IMen 0-17 Years [ Men 18-64 Years [1 Men 65+ Years
11.8 million in 20 years. (Exhibits 2.6 Data Source: Perrault J: Population Projections for Canada, Provinces and Territories, 1989-2011,
and 2 7) In 1994, there was little Demography Division, Population Projections Section, Statistics Canada, Ottawa, 1995
- y

" -



Population Distribution by Age Group and
Ontario Health Planning Region, 1994

120
100
135 125 112 123 121 12.0
80 -
=
S 60
S 58.5 60.2 63.0 61.5 59.4 61.3
a
40

South
West West

Central

Central Eastern North Ontario
East Average

Ontario Health Planning Region

Age Group: [l 0-19 Years [[] 20-64 Years [ 65+ Years

Data Source: Ministry of Trade and Finance Intercensal Population Estimates, 1994

variation in the age-dependency ratio
among regions (Exhibit 2.8). If the total
fertility rate and rate of growth through
immigration remain at current or lower
levels, the number of children and
youth should remain relatively stable,
at 2.4 million, over the 20 year interval.
However, the number of people 65
years of age and older is expected
to increase from about 1.2 million
to 1.9 million during the same period.

There is recurrent speculation con-
cerning the impact of the increase in
the elderly population on future

pension plans and health care costs.

Based on examination of costs in
Canada from 1960 to 1990, econo-
mists have determined that the aging
of the population alone will not pose
an impending crisis for the health care
system and expenditures. The extent,
patterns and intensity of medical,
hospital and residential care services
for the aged will also be important
factors when considering future
health care utilization and costs. '

Demographic,
Economic, Social and
Physical Indicators

Demographic, social and economic
indicators are presented in Exhibit 2.9.
Part B of the Census, which is based

on a sample of 20% of the popula-
tion, was used to calculate indicators
such as highest education level
attained, proportion of individuals
and families with low income, home
language, employment status, family
income, and the percentage of those
spending more than 30% of their
income on housing. We present per-
centages by health planning region
with the use of the adjusted 1991
Census population estimates as the
denominator. These variables are
not presented by age and sex
because these breakdowns are not
available through the standard
Census data files.

The National Population Health
Survey (NPHS) is the first of a series
of national health surveys planned by
Statistics Canada and the provinces to
improve the availability of population
health information."” The survey was
conducted in 1994 and 1995 by
Statistics Canada. The national sample
excludes people living on Indian
reserves, on Canadian Armed Forces
bases, in remote areas and in institu-
tions. The survey was conducted in
two parts. The first was a comprehen-
sive questionnaire for every resident
of sample households and was
administered by a trained interviewer.

Indicators of Health Determinants and Health Status

In Ontario, this section included
17,221 respondents. Sample weights
were assigned to represent the entire
Ontario population. The second part
was a self-completed questionnaire
given to one person 12 years of age or
older in each sample household,
resulting in an Ontario sample of
5,187. The lowest geographic level of
aggregation in the survey is the health
planning region, with the North West
and North East regions combined.

We observed Statistics Canada’s
requirements for suppression of data
based on small numbers or statistics
with a high coefficient of variation.

Therefore, many indicators cannot be
broken down by age and sex, even at
the regional level.

Three demographic indicators from
the 1994 National Population Health
Survey are presented in Exhibit 2.9:
household type, which allows exami-
nation of changing family structures;
Pineo-Porter-McRoberts socioeconom-
ic scale, which is based on a person’s
occupation; and major daily activity.

The Pineo-Porter-McRoberts scale
consists of 16 occupational classes.
We grouped these classes into three
levels. The first level (classes 1 to 6)
includes those who are self-
employed, professionals, managers,
semi-professionals and technicians.
Level 2 (classes 7 to 11) includes
supervisors, foremen and forewomen,
tradespeople, and skilled clerical,
sales and service personnel. Level 3
(classes 12 to 16) consists of semi-
and unskilled clerical, sales and service
personnel, manual workers, and farm
labourers. '""* The proportion of
people who fall within these three
occupational levels are presented.
The denominator for the proportions
is the number of people currently
working in each region.

Violent crime data for 1994 are
presented as an indicator of the social
environment. Violent crime, as defined
by the Canadian Centre for Justice
Statistics (CCJS), includes homicide,
murder, manslaughter, infanticide,

13 =——



Exhibit 2.9: Demographic, Social and Economic Indicators by Ontario Health Planning

Region
South West  Central West  Central East Eastern North Ontario

(%) (%) (%) (%) (%) (%)
Household Type: (Ages 12+) *
Couple with Children 53.4 53.5 60.2 50.8 49.2 55.8
Couple Alone 24.1 243 17.4 23.4 26.7 21.2
Single Parent 8.0 8.3 8.5 8.6 9.1 8.5
Single Alone/with Others 135 12.4 12.2 15.8 13.2 131
Pineo-Porter SES Scale: (Ages 12+) *
Level 1 24.8 33.7 334 36.6 30.2 32.6
Level 2 23.2 23.2 21.4 18.0 26.5 21.9
Level 3 52.0 43.1 45.2 45.4 43.2 45.6
Major Daily Activity: (Ages 12+) *
Working for Pay 48.8 52.5 53.4 47.1 46.5 51.0
Caring for Family 12.9 13.2 12.6 10.4 15.1 12.6
Going to School 10.4 10.3 10.9 13.3 8.2 10.9
Retired 18.1 13.5 12.4 15.0 16.8 14.1
Other *5.4 5.2 6.1 8.1 7.8 6.2
Home Language: **
English 94.0 92.3 81.8 84.5 83.6 86.1
French 0.6 0.7 0.5 11.0 12.7 3.1
Other 5.4 7.0 17.7 45 3.7 10.9
Education: (Ages 15+) **
High School Incomplete 36.8 35.0 31.6 29.5 40.7 334
High School Complete 15.2 14.6 13.7 14.6 13.8 14.3
Some Post Secondary Education 394 40.5 41.0 415 38.5 40.5
University Degree 8.6 10.0 13.8 14.4 7.0 11.9
Unemployment: (Ages 25+) **
Men 8.5 7.2 7.4 6.3 8.7 7.4
Women 7.4 7.2 7.8 6.8 8.5 7.5
Total 7.6 7.2 7.6 6.5 8.6 7.5
Family Income: **
Under $20,000 12.6 11.3 11.8 12.1 15.3 12.1
$20-34,999 19.6 17.3 15.3 16.9 19.7 16.9
$35-49,999 22.3 20.9 18.2 19.9 21.0 19.8
$50,000+ 44.9 50.0 54.2 50.6 435 50.7
Low Income Level: **
Families 9.4 9.8 11.6 9.9 11.3 10.7
Individuals 315 33.9 30.5 33.1 36.1 32.1
Paying >30% of Income on Housing: **
Owners 12.0 16.2 20.2 13.1 12.0 16.3
Renters 29.2 29.9 30.1 26.5 30.0 29.4
Violent Crime Events: *** 1.0 1.0 1.1 1.2 1.7 1.1
Low Well-being (Age/Sex-adjusted) O 13.3 14.0 145 13.8 14.4 14.0
Teenage Fertility Rate (15-19 Years) 4.0 2.3 2.0 2.6 2.7 2.4
Data Source:
* National Population Health Survey, 1994
** Census, 1991
*** Canadian Centre for Justice Statistics, 1994
O Ontario Health Survey, 1990
[ Canadian Institute for Health Information (CIHI), 1994
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attempted murder, assault, rape,
abduction and robbery. Comprehensive
crime statistics for 116 municipal police
forces, 189 Ontario Provincial Police
(OPP) detachment offices (both urban
and rural), five Royal Canadian Mounted
Police (RCMP) detachments and two
railway police forces were obtained
from the CCJS. Each municipal force
was matched to the county and,
ultimately, to the health planning
region where it was located. Population
rates were then calculated for all
violent crimes reported in each region.
The data are not based on the residence
of the perpetrator or victim, or even
the location of the crime, but on the
location of the force or detachment
reporting the crime. No cases of violent
crime were reported from the RCMP,
and only 44 events were reported
from the railway forces. These cases
were not included because they could
not be assigned to a specific region.

As a social indicator, we present a
measure of self-reported overall
well-being taken from responses to
the 1990 Ontario Health Survey (OHS).
The well-being scale, developed by
H.J. Dupuy, comprises seven indicators:
energy, control of emotion, state of
morale, interest in life, perceived
stress, perceived health status and
satisfaction with relationships. "’
Age/sex-adjusted percentages of low
well-being by health planning region
are presented with the use of the
weighted population from the OHS as
the standard. As well, teenage fertility
rates, derived from CIHI data, are
also presented as a social measure.
This is calculated as the number of
births to women 15 to 19 years of
age, divided by the number of women
in this age group.

As Exhibit 2.9 shows, the demographic
characteristics of the five health
planning regions were relatively similar,
except for language spoken at home.
In this regard, a higher proportion of
French speaking people were found
in the North and Eastern regions and
almost a fifth of the population in the
Central East region spoke neither English
nor French at home. The indicators

suggest that the relative socioeco-
nomic status was highest in the Eastern
regions of the province and lowest in
the North. The Central East region
had a large proportion of residents
with an annual family income of more
than $50,000; however, a relatively
large proportion of low-income families
and those paying 30% or more on
housing was also observed. This
phenomenon may reflect the high cost
of living in the Greater Toronto area.

The above-noted indicators can
influence not only health status, but
also health care utilization. For
example, cultural and linguistic
aspects and the literacy skills of a
population can be barriers to access
and use of appropriate health care
services. Local planners have to
assess such factors in the planning
and evaluation of health care
services. Many of these data are
presented by PHU and DHC in the
electronic version of the Atlas.

Environmental factors also play a
role in determining the health of a
population. An index of air quality
for each monitoring station was
provided by the Ministry of the
Environment and Energy.*’ The Air
Quality Index (AQI) is a measure of
the concentration of pollutants that
have adverse environmental effects.
It is given on a scale of 0 to 100+ and
is calculated every hour from 30
monitoring sites in 24 cities or areas
across Ontario. The Ministry provided
information regarding the number
of hours per year that the AQI was
very good (0 to 15), good (16 to 31),
moderate (32 to 49), poor (50 to 99) or
very poor (100+). These data represent
air quality at a specific geographic
point, not for an entire region.

The number of hours that the AQI is
higher than 31 (moderate, poor or very
poor conditions) and the number of
days when the AQI exceeded 31 for
more than one hour in 1994, are
presented for each monitoring station
in Exhibit 2.10. The monitoring station
in Fort Frances in the North West
region reported 585 hours of poor
air quality and 160 days when the

Indicators of Health Determinants and Health Status

AQI was greater than 31 for at least
one hour. Conversely, Ottawa reported
zero hours of poor air quality. It is
not possible to extrapolate air quality
in a given region from the assessments
at any of these monitoring stations,
since a single source of emissions can
drastically affect the levels observed
at a given station.

Health-related Practices

The NPHS was used to describe health-
related practices across areas in
Ontario. We present the proportion of
the population 12 years of age and
older reporting the following health-
related practices: regular participation
in physical activity 12 times or more
per month; Body Mass Index for people
20 to 64 years of age only; number
of alcoholic drinks consumed one
week before the survey; smoking sta-
tus; utilization of mammography in
the two years before the survey for
women aged 50 to 69; and Pap smear
utilization for women aged 16 and
over. Percentages are presented by
health planning region but not by
age because of the small cell fre-
quencies involved. The weighted
NPHS population was used as the
denominator in the percentage calcu-
lation. Data for similar health-relat-
ed practices at the PHU and DHC level
from the 1990 OHS are presented in
the electronic edition of the Atlas.

As Exhibit 2.11 shows, there is little
variation among health planning
regions for these values for both men
and women. Since the NPHS sample
size for each region is about 1,000,
confidence intervals for these estimates
were quite wide, particularly for esti-
mates in subgroups of the population.
This statistical instability may be the
reason for much of the variation seen.

Only about half the Ontario adult
population reported participating in
physical activity 12 or more times per
month. While even modest and inter-
mittent physical activity is beneficial,
a strong relationship between exercise
and the prevention of heart disease
and osteoporosis has been demon-
strated for participation in physical
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activity 12 or more times per month.
In addition to disease prevention,
regular exercise can also result in
improved well-being, mental health
and self-confidence.

About a quarter of the adult population
was found to be overweight on the basis
of the Body Mass Index, which defines
ranges for underweight, healthy weight

and overweight according to height.
Furthermore, another 17% of women
and almost a third of men had some
excess weight according to this index.
As a result, less than half of the women
and about a third of the men had an
acceptable weight. This finding raises
concern, since obesity is linked to many
health problems such as diabetes and
heart disease.

Although moderate levels of alcohol
consumption may have some health
benefits, higher levels of consumption
have overwhelmingly negative conse-
cuences. High levels of alcohol consump-
tion can have a major social toll on
individuals, their families and their
work. Physical effects of increased
alcohol use include organ damage
affecting various systems such as

Exhibit 2.10: Number of Hours and Days with Moderate, Poor or Very Poor Air Quality by

Monitoring Site, Health Planning Region and District Health Council in Ontario,
1994

Number of Number of Days
Monitoring Site District Health Council Hours Rank at Least 1 Hour Rank
AQI >31 * AQI >31 *
South West
London Thames Valley 42 20 15 21
Sarnia Lambton 41 21 16 18
Windsor College Essex County 135 4 41 5
Windsor University Essex County 54 17 11 25
Central West
Burlington Halton 106 8 28 13
Hamilton Downtown Hamilton-Wentworth 205 2 51 4
Hamilton East Hamilton-Wentworth 59 16 23 15
Hamilton Mountain Hamilton-Wentworth 60 15 20 16
Hamilton West Hamilton-Wentworth 92 11 28 11
Kitchener Waterloo Region 44 19 16 19
Niagara Falls Niagara 21 26 12 24
Oakville Halton 118 7 35 9
St. Catharines Niagara 64 13 18 17
Central East
Etobicoke West Metropolitan Toronto 99 9 38 7
Etobicoke South Metropolitan Toronto 929 10 30 10
Mississauga Peel 73 12 35 8
North York Central Metropolitan Toronto 40 22 16 20
Oshawa Durham Region 60 14 25 14
Scarborough Metropolitan Toronto 44 18 7 27
Toronto Downtown Metropolitan Toronto 18 27 6 29
Toronto West Metropolitan Toronto 28 25 14 22
York York Region 132 5 39 6
Eastern
Cornwall Eastern Ontario 127 6 59 3
Kingston ** Kingston, Frontenac and Lennox & 172 3 63 2
Addington
Ottawa Eastern Ontario 0 30 0 30
North
North Bay Nipissing/Timiskaming 14 28 6 28
Sault Ste. Marie Algoma 39 23 28 12
Sudbury Manitoulin-Sudbury 10 29 8 26
Fort Frances Kenora-Rainy River 585 1 160 1
Thunder Bay Thunder Bay 29 24 12 23
* AQI - Air Quality Index defined by Ontario Ministry of Energy and the Environment
** Reported approximately 50% of hours
Data Source: Ontario Ministry of Energy and the Environment, 1994
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cirrhosis of the liver, peripheral
neuropathy and several forms of
central nervous system damage.
Finally, the role of alcohol in traffic
accidents, fires, domestic violence
and other crimes also has tremendous
societal effects. The Ontario popula-
tion was split into thirds in terms of
consumption: about one-third reported
no alcohol consumption, one-third
reported moderate consumption of
one to 11 drinks a week. About 13% of
men and 2% of women reported high
consumption of 12 or more drinks a
week.

About a quarter of the Ontario
population consisted of current
smokers. A quarter of all women and
almost a third of men were former
smokers, which reflects the continuing
trend toward smoking cessation. As a
result, half the women and about a
third of men had never smoked.

Mammography every two years in
women 50 to 69 years of age has been
shown to reduce the risk of death from
breast cancer. In 1994, about 57% of
Ontario women 50 to 69 years of age
reported having had a mammogram in
the last two years. This rate has
increased substantially, from 36%
observed in the 1990 OHS. This increase
may be, at least in part, due to the
Ontario Breast Screening Programs, as
well as to increased publicity and
awareness among women and their
physicians of the benefits of regular
mammography in this age group.

Regular Pap smears are known to
reduce the risk of cervical cancer. In
1994, three-quarters of Ontario women
reported having had a Pap smear at
some time. Of the remaining 25%, half
did not answer the NPHS question and
half reported that they had never had
one. We have shown that there are
identifiable characteristics common
to women who report never having had
a Pap smear, including being a recent
immigrant and speaking neither English
nor French in the home.* Efforts to
improve public education about, and
utilization of, Pap smears are under way
in Ontario through the Collaborative
Cervical Screening Group.

eeeses |8

Health Status Indicators

This section presents subjective
measures of self-reported health
from the NPHS and objective measures
from other data sources for each
health planning region and for the
entire province by sex. These indicators
provide a picture of the health or illness
of the specified populations (Exhibit
2.12). Sex-specific percentages of
restricted activity are presented for
those aged 12 and over who responded
that they had some restriction of
activity due to a chronic health problem.
Similarly, the proportion of those
aged 12 and over who described their
health as fair or poor are presented.

The Health Utility Index (HUI) is a
provisional summary index of individ-
ual health status being developed by
McMaster University’s Centre for Health
Economics and Policy Analysis.* The
index comprises eight weighted
attributes: vision, hearing, speech,
mobility, dexterity, cognition, emotion,
and pain and discomfort, combined to
create a summary value from O (death)
to 1 (complete health). For instance,
a person who is near-sighted, but
otherwise in perfect health for the
seven other attributes of health,
receives a score of 0.95, or 95% of
complete health. The HUI was included
in both the Ontario Health Survey and
the National Population Health Survey.
For presentation we have used the
proportion of the population with a
score of 0.95 or greater as an indicator
of health status.

Workers’ Compensation Board (WCB)
data provide an estimate of lost
work time due to accidents during a
given year as an indicator of health
and health risks for those in the
labour force. The rate of claims for
lost time injuries occurring in 1994
for workers 15 to 64 years of age is
calculated with total labour force
participants as the denominator. This
population based denominator is
different from that routinely used by
the WCB, which is based on number of
hours worked, calculated from payroll
estimates provided by employers.

The incidence of low birth weight was
derived from 1994 CIHI data and
was defined as the number of live
births, in which the infant weighed
less than 2,500 g, divided by the
number of live births. In addition,
three specific mortality indicators
based on 1992 Vital Statistics data
are presented because of their social
importance: infant mortality, suicide
and motor vehicle mortality. The
standardized mortality ratio (SMR) is
also presented to provide a summary
measure of relative mortality.? This
indicator adjusts for differences in
age distributions among regions and
represents the ratio of the observed
mortality in a region to that expected
on the basis of provincial rates. Thus,
a ratio of less than one means that
mortality rates are less than the
provincial average.

Finally, life expectancy at birth, life
expectancy at age 15 and health-
adjusted life expectancy at age 15,
based on information from 1992 Vital
Statistics and the NPHS, are presented
as indicators of health status across
Ontario regions. Life expectancy gives
a cross-sectional view of the mortality
of a population during a particular
period of time. For example, life
expectancy at birth for Ontario from
1988 to 1992 would be the average
lifespan of a baby subject to the age-
specific mortality rates of 1988 to 1992
throughout his or her entire life. In
this chapter, life expectancy is derived
from abridged life tables calculated
with the use of a modified approach
by Chaing. * Age-specific death rates
were calculated for the 19 traditional
age groups (0, 1 to 4, 5 to 9, and so
on up to 85 years or older) on the
basis of Registrar General mortality
files from 1988 to 1992 and the 1990
population. The five years of data
are combined in order to compensate
for the small numbers at regional
and local levels.

Health-adjusted life expectancy is a
method of combining life expectancy
with an index of health to give an
overall single measure of mortality
and morbidity. We used the Sullivan
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method® to combine the age-specific
years lived in each group with a weight
corresponding to the age-specific Health
Utility Index (described previously in
this chapter). The result is a measure,
not only of the length of life, but of
the quality of years lived.

As Exhibit 2.12 shows, health status
measures were relatively consistent
among the provincial regions for men
and women. Overall, women had a lower
perception of their health status than
men, whereas men were twice as likely
to lose work time because of injury
than women. Men living in the North
had a higher rate of death and a higher
proportion of deaths due to motor vehicle
accidents than the provincial rate.

Comment

We lack a good, comprehensive
measure that gives a holistic view of
population health among the regions
of the province. In examining the
health behaviours and health status
indicators individually, there are minor
variations among the health planning
regions. However, in scanning across
the indicators, it becomes clear that
the health status of residents living
in the Northern areas of Ontario is
lower than for those in the South.

Although the regional variations in
health behaviours and health status
indicators are relatively small, the

poor nutrition resulting in low birth
weight infants. Alternatively, these
regions may have poor access to health
care services for prevention and
treatment, such as prenatal care and
specialized services. Integration of
the data on health determinants,
utilization and health status will help
to better understand this issue. The
major challenge ahead is to identify,
develop and evaluate interventions
that can improve population health
through addressing such determinants
of health.

Leading Causes of
Morbidity and Mortality

Examination of specific causes of
morbidity and mortality may provide
insights into future planning of
primary prevention strategies and
health service management. The
traditional source of morbidity data
is hospital discharge abstracts. In
addition, we provide a subjective
measure of morbidity outside the
hospital sector from the NPHS —
leading causes of self-reported
health problems. We provide this
information only at the provincial

level as the cell sizes at the regional
level are too small to be reportable.

Age/sex-specific rates per 100,000 for
leading chronic health problems as
defined by the NPHS are presented. The
survey design does not allow a primary
chronic health problem to be assigned
to each respondent. Thus, the numera-
tors of the rates include the number
and type of health problems, whereas
the denominators reflect the number
of respondents. Rates are calculated
for the age groups 12 to 19, 20 to 44,
45 to 64, and 65 and older, with the
weighted survey population as the
denominator.

Exhibit 2.13 shows that allergies,
migraines, asthma and back problems
were the most prevalent causes of self-
reported morbidity in people of both
sexes, 44 years of age and younger.
The estimates of food allergies and
migraines for teenage boys, and
migraines for girls, were qualified due
to a high coefficient of variation or
sampling variability. The associated
causes of these problems are often
unknown. Although these problems
may not result in hospitalization, they

Exhibit 2.13: Age/Sex-specific Rates per 100,000 Population

for Leading Chronic Health Problems in

Ontario, 1994

vari.ations by DHC or PHU within each Age Group Cau ;(:o%fl :n(]ealth Rate Cau;(reocgfl :rr(]ealth Rate
reglop are much llarger. Some O.f this Women Men
data is available in the electronic 12 - 19 Years Other Allergies * 21,619 Other Allergies * 23,969
version of the Atlas. Asthma 10,861 Asthma 9,307
There is a considerable body of inter- F(_)Od Allergies 7,603 F(_)Od Allergies 5,503*
national research describing the Migraine 5,954** Migraine 5,052*
. . . 20 - 44 Years Other Allergies * 23,466 Other Allergies * 18,440
relationship between the broad social Migraine 14,503 Back Problems 12,582
determinants of health .an.d indicators Back Problems 13,882 Food Allergies 5,342
of health status. Ontario in the 1990s Asthma 8,302 Other Conditions 5,290
is no exception. Using Census and CIHI 45 - 64 Years Arthritis/Rheumatism 25,094 Back Problems 22,184
data at the DHC level, a moderate Back Problems 20,891 Arthritis/Rheumatism 15,841
relationship was observed between Other Allergies * 19,972 High Blood Pressure 13,940
low family income and low birth weight High Blood Pressure 15,740 Other Allergies * 13,497
(Spearman rank correlation coefficient = 65+ Years Arthritis/Rheumatism 48,830 Arthritiss/Rheumatism 36,082
0.44, p < 0.0106). However, such data High Blood Pressure 32,683 High Blood Pressure 24,968
alone cannot resolve whether the Back Problems 19,310 Heart Disease 21,000
disparities observed are due to Cataracts 18,038 Back Problems 18,329
socioeconomic factors themselves. * Allergies other than food allergies
The regions that have lower family ** Interpret with caution due to sampling variability
incomes may have more people with Data Source: National Population Health Survey, 1994

meeeess 20



may be associated with a high level of
physician service and drug utilization.
For those 45 years of age and older,
arthritis or rheumatism, high blood
pressure and back problems were the
leading self-reported health problems.
These conditions are also associated
with a high degree of health service
utilization. Use of these self-reported
data provides a picture of the most
common health problems in the
population that is different from that
obtained from other data sources.

Exhibits 2.14 and 2.15 provide the
leading causes of hospitalization
and days of stay by age and sex in
Ontario. For the following discussion,
it is beneficial to view Exhibits 2.14
(leading causes of hospitalization)
and Exhibit 2.15 (leading causes of
hospital days of stay) together.

Considering the number of hospital
admissions helps to assess how many
people have a condition (although we
do not account for multiple admissions
involving the same person). Similarly,
patient days in hospital helps assess
the burden on the health system from
a condition. The primary cause of
hospitalization and the number of days
of stay from CIHI data were used to
calculate age/sex-specific rates for
1994 by diagnosis. The diagnoses are
classified into the 17 broad chapter
headings defined by International
Classification of Diseases (ICD-9).*
Rates are reported per 100,000
population, with the Statistics Canada
1994 adjusted intercensal population
as the denominator. Five age groups
were used: O to 9 years, 10 to 19 years,
20 to 44 years, 45 to 64 years and
65 years and older. The electronic
edition of the Atlas provides counts
and rates for separations by ICD-9
chapter heading, age, sex and DHC.

Respiratory illnesses were the leading
cause of hospitalization and patient
days in the youngest age group. A third
of these hospitalizations were due to
acute respiratory infections whereas a
quarter were due to asthma. (Chapter 11
describes this in further detail.) These
diseases accounted for equal propor-
tions of patient days. In younger children,

more than 50% of hospitalizations
for digestive diseases were due to
noninfectious enteritis or colitis.
Fractures accounted for 30% of all
hospitalizations for injuries in this
age group.

Asthma was the cause of 25% of the
hospitalizations due to respiratory
illness in the 10 to 19 year age group
for both sexes, whereas appendix-
related illness made up more than
50% of the admissions for digestive
illnesses for teenage boys. About 30%
of all injuries were caused by fractures.
Psychoses were responsible for about
20% of the admissions for mental
disorders in this age group and
accounted for the large rate of
patient days for this category.

Various diseases accounted for
hospitalizations for young adults
aged 20 to 44 under the digestive,
genitourinary and musculoskeletal
broad chapter headings. For men of
this age group, about 30% of the
hospitalizations for injuries were
associated with fractures and
accounted for about one-third of
patient days. Psychoses caused about
50% of hospitalizations due to mental
disorders and accounted for long
patient stays in both sexes. Neoplasms
were a major cause of hospitalization
in those older than 44 and were more
significant in women than in men
aged 45-64. This figure decreased
with age. Breast cancer caused about
17% of hospitalizations for neoplasms
in women in this age group and for
those 65 and older. Rates of colorectal
cancer and lung cancer increased with
age (6% of neoplasm hospitalizations
in those 45 to 64 years, 14% in those
65 and older for colorectal cancer;
7% in those 45 to 64, and 10% in those
older than 65 for lung cancer). For
those 65 and older, 18% of admissions
for neoplasms were due to prostate
and 12% were due to colorectal cancer.

In men 45 to 64, fractures caused
about 30% of hospitalizations due to
injuries and accounted for about one-
third of hospital days. Ischemic heart
disease was responsible for most of
the hospitalizations for circulatory
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illnesses in this age group. This disease
accounted for 57% of circulatory
disease hospitalizations in men and
40% in women.

With age, cerebrovascular and other
heart disease became a more prevalent
cause of hospitalizations due to
circulatory diseases in men and women.
In women 65 and older, fractures
accounted for about 65% of hospital-
izations for injuries. In men 65 years
and over, almost a third of respiratory
illnesses were due to chronic obstruc-
tive pulmonary disease or pneumonia.
In this age group, these illnesses
accounted for almost 80% of the patient
days of stay due to respiratory illness.

Exhibit 2.16 shows provincial age/sex-
specific rates of mortality and pro-
portions of premature death by cause
according to the ICD-9 broad chapter
headings. External causes are assigned
as a separate group for mortality
rates because these reflect the primary
cause of death on the death certificate.
For example, if a person died from
cerebral laceration and contusion as
a result of a motor vehicle accident,
the primary cause of death would
be coded as motor vehicle accident.
Classification in this way provides a
more comprehensive assessment of
mortality for purposes of public
health programs and policy-making.

Exhibit 2.17 shows the “loss of life
potential” (LLP) as a measure of pre-
mature death for a given population
due to a particular cause.” The indi-
cator is derived by subtracting the
average life expectancy for each age
and sex group (1 to 9, 10 to 19, 20 to
44, and 45 to 64) from the mean age
of death for each group. This represents
the years of life lost. The LLP is
calculated by multiplying this value
by the number of deaths in each age
and sex group by cause. The age/sex-
specific LLP is expressed as a percent-
age of the total for each group. The
mortality indicators are presented
in the electronic edition by DHC.

As shown, the leading causes of
death and LLP were similar across
age and sex, except in the youngest
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Exhibit 2.14: Age/Sex-specific Rates per 100,000 Population for Leading Causes of

Hospitalization in Ontario, 1994

Age Group Cause of Hospitalization Rate Cause of Hospitalization Rate
Women Men
0 -9Years Diseases of the Respiratory System 1,814.5 Diseases of the Respiratory System 2,754.1
Diseases of the Digestive System 517.7  Diseases of the Digestive System 706.1
Injuries and Poisonings 4445  Injuries and Poisonings 590.3
Symptoms, Signs and lll-defined Conditions 446.1  Symptoms, Signs and lll-defined Conditions 551.0
10 - 19 Years Complications of Pregnancy, Childbirth and Puerperium 1,800.2 Injuries and Poisonings 838.6
Diseases of the Respiratory System 708.0 Diseases of the Respiratory System 485.5
Injuries and Poisonings 529.2  Diseases of the Digestive System 448.2
Mental Disorders 488.7  Mental Disorders 279.0
20 - 44 Years Complications of Pregnancy, Childbirth and Puerperium 7,927.5 Diseases of the Digestive System 783.4
Diseases of the Genitourinary System 1,070.7  Injuries and Poisonings 747.5
Diseases of the Digestive System 951.1  Mental Disorders 629.7
Mental Disorders 711.0 Diseases of the Musculoskeletal System 411.5
45 - 64 Years Diseases of the Digestive System 1,602.0 Diseases of the Circulatory System 2,813.4
Neoplasms 1,492.6  Diseases of the Digestive System 1,749.6
Diseases of the Circulatory System 1,386.6  Neoplasms 1,116.7
Diseases of the Genitourinary System 1,039.7 Injuries and Poisonings 815.9
65+ Years Diseases of the Circulatory System 6,714.1  Diseases of the Circulatory System 9,414.9
Diseases of the Digestive System 2,946.5 Neoplasms 4,090.9
Neoplasms 2,5624.7  Diseases of the Digestive System 3,690.0
Injuries and Poisonings 2,481.7 Diseases of the Respiratory System 3,222.2
Data Source: Canadian Institute for Health Information (CIHI), 1994

Exhibit 2.15: Age/Sex-specific Rates per 100,000 Population for Leading Causes of Hospital

Days of Stay and Accompanying Average Lengths of Stay (ALOS) in
Ontario, 1994

Age Group Cause of Hospital Stay Rate ALOS Cause of Hospital Stay Rate ALOS
Women Men
0 - 9Years Diseases of the Respiratory System 45441 2.8 Diseases of the Respiratory System 6,827.0 2.8
Conditions Originating in the Perinatal Period 3,507.3 9.4 Conditions Originating in the Perinatal Period 4,268.0 7.9
Congenital Anomalies 1,612.4 5.2 Congenital Anomalies 2,359.0 4.8
Injuries and Poisonings 1,504.2 33 Injuries and Poisonings 1,927.0 35
10 - 19 Years Complications of Pregnancy, Childbirth and Puerperium 4,771.0 2.8 Injuries and Poisonings 2,968.0 3.2
Mental Disorders 4,705.0 8.4 Mental Disorders 2,362.0 8.0
Injuries and Poisonings 1,819.0 3.4 Diseases of the Digestive System 1,599.0 3.8
Diseases of the Digestive System 1,550.0 3.6 Diseases of the Respiratory System 1,151.0 2.4
20 - 44 Years Complications of Pregnancy, Childbirth and Puerperium  22,185.0 2.9 Mental Disorders 5,799.0 8.2
Mental Disorders 7,739.0 9.8 Injuries and Poisonings 3,439.0 4.0
Diseases of the Genitourinary System 3,651.0 35 Diseases of the Digestive System 3,162.0 3.8
Diseases of the Digestive System 3,594.0 3.7 Diseases of the Circulatory System 1,625.0 4.9
45 - 64 Years Neoplasms 11,377.0 7.1 Diseases of the Circulatory System 17,966.0 6.1
Diseases of the Circulatory System 9,384.0 6.3 Neoplasms 10,376.0 8.7
Mental Disorders 8,278.0 12.2 Diseases of the Digestive System 8,191.0 4.4
Diseases of the Digestive System 7,541.0 4.5 Injuries and Poisonings 5,569.0 6.0
65+ Years Diseases of the Circulatory System 63,532.0 8.4 Diseases of the Circulatory System 82,898.0 7.8
Injuries and Poisonings 30,920.0 10.8 Neoplasms 42,265.0 9.1
Neoplasms 27,901.0 9.9 Diseases of the Respiratory System 28,281.0 8.5
Diseases of the Digestive System 21,088.0 6.6 Diseases of the Digestive System 23,106.0 5.4
Data Source: Canadian Institute for Health Information (CIHI), 1994
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Exhibit 2.16: Age/Sex-specific Rates per 100,000 Population for Leading Causes of Death in

Ontario, 1992

Age Group Cause of Death Rate Cause of Death Rate
Women Men
0 -9Years Conditions Originating in the Perinatal Period 14.4  Conditions Originating in the Perinatal Period 19.2
Congenital Anomalies 12.6  Congenital Anomalies 15.6
Symptoms, Signs and lll-defined Conditions 7.1  Symptoms, Signs and lll-defined Conditions 8.0
External Causes 5.0 External Causes 7.6
10 - 19 Years External Causes 10.3  External Causes 28.2
Neoplasms 3.9 Neoplasms 5.7
Diseases of the Nervous System 1.4  Diseases of the Nervous System 2.0
Symptoms, Signs and lll-defined Conditions 1.2 Symptoms, Signs and lll-defined Conditions 1.7
20 - 44 Years Neoplasms 22.7  External Causes 57.3
External Causes 15.5  Infectious and Parasitic Diseases 19.8
Diseases of the Circulatory System 6.1  Neoplasms 19.2
Symptoms, Signs and lll-defined Conditions 3.2 Diseases of the Circulatory System 15.0
45 - 64 Years Neoplasms 266.5 Neoplasms 323.1
Diseases of the Circulatory System 103.6  Diseases of the Circulatory System 292.0
External Causes 23.4  External Causes 58.7
Diseases of the Digestive System 21.0 Diseases of the Digestive System 44.2
65+ Years Diseases of the Circulatory System 2,692.1  Diseases of the Circulatory System 3,562.4
Neoplasms 1,276.4  Neoplasms 2,332.1
Diseases of the Respiratory System 483.9  Diseases of the Respiratory System 886.7
Endocrine, Nutritional and Metabolic Conditions 199.9 Diseases of the Digestive System 271.2
Data Source: Vital Statistics, 1992

Exhibit 2.17: Age/Sex-specific Percentages for Leading Causes of Loss of Life Potential (LLP)

in Ontario, 1992

Age Group Cause of LLP (%) Cause of LLP (%)
Women Men
0-9Years External Causes 32.1  External Causes 46.1
Congenital Anomalies 16.4  Neoplasms 13.8
Neoplasms 15.7  Congenital Anomalies 13.2
Diseases of the Nervous System 9.0 Symptoms, Signs and lll-defined Conditions 7.8
10 - 19 Years External Causes 48.7  External Causes 64.3
Neoplasms 18.7  Neoplasms 13.1
Diseases of the Nervous System 6.6  Diseases of the Nervous System 45
Symptoms, Signs and lll-defined Conditions 5.7  Symptoms, Signs and lll-defined Conditions 4.1
20 - 44 Years Neoplasms 36.9  External Causes 435
External Causes 27.6  Infectious and Parasitic Diseases 14.2
Diseases of the Respiratory System 10.2  Neoplasms 13.5
Symptoms, Signs and lll-defined Conditions 5.7 Diseases of the Circulatory System 10.2
45 - 64 Years Neoplasms 54.7  Neoplasms 37.1
Diseases of the Circulatory System 20.7 Diseases of the Circulatory System 33.8
External Causes 5.2  External Causes 7.5
Diseases of the Digestive System 4.2  Diseases of the Digestive System 5.2
65+ Years Diseases of the Circulatory System 43.9 Diseases of the Circulatory System 42.2
Neoplasms 28.3  Neoplasms 311
Diseases of the Respiratory System 8.0 Diseases of the Respiratory System 9.7
Endocrine, Nutritional and Metabolic Conditions 3.7  Endocrine, Nutritional and Metabolic Conditions 3.4
Data Source: Vital Statistics, 1992
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age groups, in which external causes
such as motor vehicle accidents
accounted for most of the LLP. For
those younger than nine, and from
10 to 19, the leading causes of death
were identical for both sexes; however,
there were more deaths among boys
and young men than among girls and
young women. Motor vehicle accidents
accounted for about 36% of deaths due
to external causes in those younger
than nine and more than 50% for those
10 to 19. Suicide accounted for about
10% of the externally caused deaths
among girls in both age groups, about
8% among younger boys and 4% among
the older ones. More than 30% of the
deaths from cancer in the 10 to 19 age
groups were due to cancer of the
Iymphatic and hematopoietic tissue.

In men 20 to 44 years, motor vehicle
and other accidents were responsible
for 66% of deaths due to external causes,
followed closely by AIDS, which was
responsible for 93% of infectious and
parasitic disease deaths. Lymphatic
and hematopoietic tissue neoplasms
accounted for 25% of deaths from
cancer in this age group.

Breast neoplasms accounted for about
28% of deaths from cancer among
women 20 to 44, 25% in those 45 to 64,
and 16% in those 65 and older. Lung
cancer followed, accounting for about
35% of deaths from cancer in men aged
45 to 64, and 65 and over, followed by
colorectal cancer (about 10% of deaths
from cancer in both age groups) and
prostate cancer (15% of deaths from
cancer in the 65 and over age group).
Cerebrovascular disease accounted
for 36% of deaths for women 20 to 44,
and ischemic heart disease accounted
for 64% of deaths due to circulatory
disease for men in this age group.
Ischemic heart disease was the cause
of 60% of deaths from circulatory
disease among women and 73% among
men in the 45 to 64 age groups.
Similarly, 54% of such deaths among
women and 63% of such deaths among
men in those 65 and older were seen.
Cerebrovascular diseases played a more
important role with increasing age,
while diabetes accounted for about
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80% of the deaths due to endocrine,
metabolic and nutritional diseases.

Comment

We have not attempted to quantify
the total impact or costs of disease
in Ontario; however, one can note
the major trends. In terms of illness
episodes in the community, the major
health problems are asthma, migraines
and allergies in younger people

and arthritis and rheumatism, back
problems, high blood pressure and
heart disease in middle-aged and older
people. Allergies and musculoskeletal
diseases are often chronic and may
be disabling, but they seldom lead
to fatal consequences. Medical care
serves to maintain health status and
quality through the control of symptoms
and pain. Asthma and conditions
related to cardiovascular diseases
are related to mortality and effective
medical care is required to maintain
health status and quality of life.

The picture changes when one reviews
the impact of diseases on hospital
morbidity and mortality. In the younger
ages, mental health conditions impact
largely on hospital resources and
may have fatal outcomes. In the older
ages, cardiovascular diseases have
an enormous impact on hospital
use, relative to cancer and injuries.
Management of cardiovascular
disease extends for years, whereas
much less hospital care is needed
for patients with cancer and victims
of injuries.

Cardiovascular diseases, neoplasms,
injuries and respiratory diseases are
leading causes of death and LLP.

As deaths from cardiovascular and
respiratory diseases tend to occur at
the oldest ages, their relative impact
on life expectancy is not as great as
deaths from injuries and neoplasms
in young and middle-aged adults.

The Cancer Bureau of Health Canada
estimated that the direct cost of
illness in 1993 was $7.8 billion for
cardiovascular conditions, $3.5 billion
for cancer, $3.4 billion for injuries and
$4.0 billion for respiratory disease, with
hospital care accounting for 80% of the

costs.” The costs of nonfatal diseases
are important as well: $3.7 billion
for digestive disorders, $3.3 billion
for mental disorders, $2.7 billion for
musculoskeletal problems and

$2.4 billion for diseases of the
genitourinary system.*” Health care
is about maintaining health status and
quality of life as well as prolonging
life. The obvious challenge is to find
the most efficient patterns of care for
managing the burden of these various
illnesses in Ontario society.

Comments on
Community Health
Assessment

This chapter presents a basic
introduction to the assessment of
community health through the use
of the Community Health Profile.

For those who want to create profiles
for their own communities, we can
make available a more comprehensive
profile of indicators at the DHC and
PHU level for several years in electronic
format. It is important to consider
many different measures in examining
the health of a population or the impact
of a condition. The data in electronic
format allows this flexibility. For
example, one can examine the impact
of musculoskeletal conditions across
a variety of measures. Although
these conditions do not have much
of an impact on mortality rates or
LLP, they do account for a significant
number of hospital days and, more
importantly, are the most commonly
reported chronic health problems in
the elderly.

The use of a static framework for
measuring community health may
be limiting. Although the CHP is
comprehensive, it is by no means
exhaustive. Updating frameworks
with new sources of information

is necessary to add pieces to the
community-health puzzle. For example,
data from the 1994 NPHS updated
those from the 1990 OHS.

The indicators provide a cross-
sectional view of community health



at a particular point in time. The chosen
time frame may be limited as a result
of data availability, and therefore,
the indicators may in fact reflect
different time periods. For example,
Census data are collected every five
years and population-health survey
data are only collected sporadically
at the local level. This limitation
could be important when significant
political and economic events occur
between data collection time frames.

Each data source found in this chapter
has its own limitations. This issue is
of great importance when analysing
data and interpreting output. For
example, data such as those from CIHI
or the Canadian Centre for Justice
Statistics are not collected for research
purposes and may not adequately
answer questions regarding community
health. Limitations of survey data
may include proxy and self-report
biases. Further, because survey data
are typically collected from a sample
of the overall population, there may
be caveats as a result of small cell
frequencies. Some data are limited
by the geographic levels at which
they are collected. This may impede
community profile development for
small regions.

Health is a multi-faceted concept, and
its measurement is complex. However,
the measurement of community
health is crucial at this time because
of the necessity for needs-based
planning and evaluation due to fiscal
restraint. Some data are difficult to
acquire, some are not easily processed,
and others are not provided at a
community level. Because data needed
to evaluate the community health
indicators must be gathered from many
ministries, some coordination in terms
of data definitions and presentation
methods would be helpful.

If the broader determinants of health
are to be considered in community-
level planning, then appropriate data
will have to be collected and made
available. For example, the data on the
physical environment do not provide
a comprehensive level of exposure
for the whole community. In addition

to the traditional illness-based
measures, those that represent the
health of all people in a community
are desirable. Repetition of expensive
population-based health surveys at the
local level, like the OHS, is necessary to
allow a more comprehensive assess-
ment of community health.

Furthermore, local agencies such

as DHCs, hospitals and PHUs need
the capacity to access, analyse and
interpret such data regularly to
incorporate them into planning and
evaluation. We hope that the presen-
tation here and in the electronic
edition facilitates this process.

In the remainder of this volume we
examine measures of health services
utilization. This chapter provides a
window on some of the determinants
of health and health status. The
indicators of health that can be
derived from routinely collected
data do not fully reflect the impact
of health services on the health out-
comes of the population. For example,
changes in quality of life as a result
of cataract surgery will likely not be
captured with the measures described
here. While these data represent the
best we can do currently, the challenge
is to develop community health
information systems to meet the
information needs for health system
restructuring and renewal.

Indicators of Health Determinants and Health Status
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Chapter 3

An Overview of

Trends in the

Use of Acute Care
Hospitals, Physician
and Diagnostic

Services, and

Prescription Drugs

Introduction

The Ontario Ministry of Health
(MOH) provides funding for a range
of health care services. In 1984/85,
the total MOH budget was $8.4
billion; it had more than doubled to
$17.7 billion by 1994/95 (Exhibit
3.1). The increase was marked by
rapid growth in the seven-year
period between 1984/85 and
1991/92, when MOH expenditures
increased at an average rate of 11%
per year. Expenditures levelled off
in the three-year period from 1991/92
through 1994/95, increasing by a
total of less than 2%.

Along with changes in overall
expenditures, there has been a shift
in spending among MOH programs.
Funding for acute, chronic and psy-
chiatric hospitals decreased from
47% of total spending in 1984/85 to
41% in 1994/95. The second largest
component of MOH spending, fund-
ing for the Ontario Health Insurance
Plan (OHIP), decreased from 29% to

28% of the total budget over the
same time period. OHIP provides
coverage for fee-for-service pay-
ments to physicians and to other
practitioners, including chiroprac-
tors, optometrists, podiatrists,
osteopaths, physiotherapists, den-
tists, midwives and commercial lab-
oratories. Along with fee-for-service
payments, OHIP provides payments
to providers under some Alternate
Funding Plans and is also responsible
for payments for medical and hospital
treatment received by Ontario
residents outside the province.

Expenditures on the Ontario Drug
Benefit (ODB) program more than
tripled between 1984/85 and
1994/95. This program provides
drug coverage to the elderly, those
on social assistance, those receiving
home care and residents of long-
term care facilities. It also covers
selected drugs for certain diseases
under the Special Drugs Program.
The recently established Trillium
program covers all provincial

residents whose drug costs are very
high in relation to their incomes,
who do not have private insurance
or who have exhausted their private
insurance for drug benefits. Costs
of the ODB increased from about 3%
of the MOH budget in 1984/85 to
more than 5% in 1994/95.

This chapter provides an overview of
trends and costs for three large MOH
programs: (1) acute care hospitals,
(2) physician and laboratory services
provided under the fee-for-service
component of OHIP and (3) ingredient
costs for prescription drugs for

the elderly under the ODB program.
The analyses draw on administrative
data routinely collected by the
provincial government. Given the
universal nature of the programs,
these data provide a comprehensive
overview of services received by
residents of Ontario. However, these
data were collected primarily for
administrative purposes and lack the
clinical detail to draw definitive
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conclusions about the quality or
impact of the care provided. The
goal of this chapter is to outline
broadly some important trends in
the major components of MOH-
funded health care in Ontario.

Overview of Acute
Care Hospital
Utilization

In terms of both resource consumption
and the delivery of high-technology
services, acute care hospitals play a
central role in the Ontario health
care system. The analysis in this
chapter examines trends in acute
care hospital utilization over the
last decade with the use of three
commonly accepted measures. The
main measure is separations, a
count of the number of cases that
have been treated in acute care
hospitals. This count includes dis-
charges, deaths, sign-outs and transfers.
Separations provide a basic measure
of how often hospitals are used.
Another measure used in the analy-
sis is patient days, a count of the
number of days of hospital care
provided to patients during a year.
Patient days (sometimes referred to
as bed days) provide a summary
measure of how much hospital care
was used during a year. Dividing the
count of patient days by 365 results
in bed years, an aggregate measure
of the number of hospital beds that
were filled during a year. The final
measure used in this analysis, the
average length of stay, is the amount
of time spent in hospital per separa-
tion. These three measures are
linked mathematically, with total
patient days being the product of
separation rates and average lengths
of stay.

The analysis of trends in acute care
hospital utilization begins with
trends in overall inpatient acute
care hospital use between 1984/85
and 1994/95. Next, trends in day
surgery are described.

Comprehensive reporting of day
surgery was not mandatory in

eeessss 28

Ontario Ministry of Health Total Operating
Expenditures, 1984/85, 1989/90 and 1994/95 ($ billion)

1984/85
3.93

0.28
Total: $8.41

1989/90

Total: $14.01

1994/95

5.97 7.28

Total: $17.69

Il Hospital [JOHIP [ ODB* [ Other

*ODB includes all Ministry of Health drug benefit expenditures but excludes drug benefit expenditures by the

Ministry of Community and Social Services.

Data Source: Ontario Ministry of Health

Ontario until 1991, and the analysis
of trends in day surgery is therefore
limited to the period 1991/92
through 1994/95. The analysis then
moves to a description of the types
of inpatient care provided. More
specifically, the analysis separates
inpatient acute hospital care into
three categories: obstetrical cases
and newborns, medical cases, and
surgical cases. The analysis ends
with a description of use among age
groups in the province.

Data Source and Methods

Measures of hospital utilization
were calculated with the use of data
on hospital separations from the
Canadian Institute for Health
Information (CIHI). These data are
collected by trained health records
staff in Ontario hospitals, who
abstract information from patient
records. The data are forwarded to
CIHI and then to the MOH. On the
basis of the discharge information,
CIHI creates additional variables,
which are added to the databases.
Variables used in this chapter
include days of care, calculated by
subtracting the admission date from
the discharge date, and the Case Mix
Group® (CMG) and Major Clinical
Category® (MCC), calculated with the
use of an algorithm that accounts

for the patient’s age, the most
responsible diagnosis and complica-
tion diagnoses.

The analysis uses inpatient separa-
tion data from CIHI for 1984/85
through 1994/95. The analysis uses
day surgery separation data from
CIHI for 1991/92 through 1994/95.

The population figures for 1986/87
and 1991/92 were drawn directly
from census data that Statistics
Canada has adjusted to account for
underreporting. The population
figures for all other years are based
on straight-line interpolations of
population changes during noncen-
sus years. The 1991 Statistics Canada
population estimate was used to
standardize the days of care and
separation rates for age and sex.

Acute care and day surgery separa-
tion rates were calculated by divid-
ing the total number of eligible
separations (i.e., discharges, sign-
outs, deaths and transfers) per year
by the total population. Separations
were excluded if they had an invalid
sex, age or Ontario residence code.
Patients with a calculated age of 100
years or older were also excluded.
Major Clinical Categories® were used
to identify the obstetric and newborn
separations. The remaining separations



were divided into the medical and
surgical categories on the basis of
the medical or surgical classification
system used for Case Mix Groups®.

Inpatients who had an invalid days-
of-care code or who stayed in an
acute care bed for more than 730
days were included in the calculation
of separation rates but excluded
from the patient-day calculations.
The days-of-care rates were calculat-
ed by dividing the total days of care
by the total population, whereas the
average lengths of stay were calcu-
lated by dividing the total days of
care by the number of eligible
inpatient separations.

Findings

The total number of inpatient sepa-
rations was 1.6% lower in 1994/95
than it was in 1984/85 (Exhibit 3.2).

However, the size of the Ontario
population has increased, and the

An Overview of Trends in the Use of Acute Care Hospitals, Physician and Diagnostic Services, and Prescription Drugs

(Exhibit 3.2). The age/sex-adjusted
day surgery rate increased by about
20% during that period.

adjusted inpatient separation rate in
Ontario was 119.3 per 1,000 popula-
tion, about 22% lower than the

1984/85 figure of 152.4 per 1,000. ] )
Although rates of inpatient separa-

tions and patient days have
decreased every year since 1985/86,
they have decreased most rapidly in
the last few years. Inpatient separa-
tion rates were 12% lower and rates
of inpatient days of care were
almost 25% lower in 1994/95 than
in 1991/92. From 1991/92 to
1994/95 there was steady growth in
day surgery, and there were just
slightly more total cases (i.e., inpatient
separations plus day surgery cases).

In 1984/85, just over 11 million
inpatient days of care (about 30,000
bed years) were provided in the
province. By 1994/95 the number of
inpatient days had decreased to 8.2
million, or about 22,500 bed years.
Once demographic changes are
taken into account, the decrease is
even more dramatic. The age/sex-
adjusted rate of patient days per
1,000 population decreased by more
than 40% between 1984/85 and
1994/95. This decrease was the
product of a decreasing separation
rate combined with a sharp
decrease in average length of stay.
In 1994/95, the average patient
stayed in hospital for 6.26 days,
about 25% less than the average

There have been different trends in
utilization between 1984/85 and
1994/95 for different types of inpa-
tient cases. The separation rate for
obstetrics and newborns has
remained very stable in Ontario, but

length of stay in 1984/85.

the rate of patient days for this cat-

proportion of the population that is
elderly has grown over that period.
Age/sex-adjusted separation rates
take into account these demograph-
ic changes. In 1994/95, the age/sex-

The number of day surgery cases in
Ontario increased by more than 25%
between 1991/92 and 1994/95, with
just over 750,000 operations per-
formed as day surgery in 1994/95

egory of care decreased by more
than 40% as a result of substantial
decreases in the average length of
stay (Exhibits 3.3 and 3.4). The med-
ical case separation rate decreased
by 24% and the rate of patient days

Exhibit 3.2: Trends in Hospital Utilization for Inpatient Acute Care and Day Surgery in

Ontario, 1984/85 - 1994/95

Inpatient Acute Care Day Surgeryt
Age/Sex-
Number of adjusted Total Patient Ag_e/Sex- Average Number of Age/Sex-
. ; adjusted Length .
Year Separations Separation Days . Cases adjusted rate
Patient Days of Stay
(thousands) Rates (thousands) . (thousands) per 1,000
per 1,000 in days
per 1,000
1984/85 1,333.7 152.4 11,043.0 1283 8.28
1985/86 1,390.3 155.9 11,400.5 1295 8.20
1986/87 1,406.5 150.5 11,561.4 1254 8.22
1987/88 1,425.6 148.7 11,690.0 1234 8.20
1988/89 1,406.8 143.5 11,254.4 1161 8.00
1989/90 1,422.7 141.1 10,926.3 1093 7.68
1990/91 1,418.4 137.6 10,567.1 1032 7.45
1991/92 1,419.7 135.6 10,094.5 964 7.11 602.6 57.6
1992/93 1,364.2 127.9 9,126.5 852 6.69 652.4 61.1
1993/94 1,331.9 122.7 8,670.7 791 6.51 692.3 63.6
1994/95 1,312.3 119.3 8,213.0 734 6.26 760.8 68.8
U Day surgery data were not collected before 1991/92
Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health
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by 40%. The separation rate for
inpatient surgery decreased by 30%,
while the rate of patient days for
surgical care decreased by 48%.

Separation rates and rate of patient
days among patients 20 to 64 years
of age began decreasing before they
did among the younger and older
populations. However, starting in
1986/87, separation rates decreased
for all age groups (Exhibits 3.5 and
3.6). Both the under 20 and the 20 to
64 year age groups experienced
about 24% reductions in separation
rates and around 45% reductions in
rates of patient days between
1984/85 and 1994/95. In proportion-
al terms, these reductions were
larger than those in the elderly; those
65 and older experienced a 15%
reduction in separation rates and a
38% reduction in rates of patient
days. Although there was a substan-
tial reduction in the rates of use by
the elderly, there was substantial
growth in the size of that population.
As aresult, the 1.31 million elderly
people in Ontario in 1994/95 used
about 14% fewer hospital beds than
the 0.93 million elderly in 1984/85.

Comment

In 1994/95, Ontario hospitals treated
about the same number of inpatient
cases as they did in 1984/85.
However, this apparent overall stability
of the acute care hospital system
masks large decreases in hospital
utilization for Ontarians, measured in
terms of separation rates or rates of
patient days, and major shifts in hos-
pital operation, measured in average
lengths of stay and day surgery rates.

Taking into account population
growth and aging, an Ontario resident
was 22% less likely to be treated in
hospital in 1994/95 than in 1984/85.
The observed changes in overall rates
of use, particularly the rapid changes
in the last five years, are the result of
changes in the types of care provided
and hospital use among age groups.

The analysis shows that rates of use
have decreased for all age groups
but that, in proportional terms, the
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Trends in Age/Sex-adjusted Inpatient Separation
Rates per 1,000 Population by Type of Case in Ontario,
1984/85 - 1994/95
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Fiscal Year

Type of Case: Il Obstetrical Cases and Newborns* [] Medical Cases ** [] Surgical Cases **

* Major Clinical Categories: Pregnancy and Childbirth, and Newborn and Other Neonates with Conditions
Originating in the Perinatal Period are included.

** Defined by CMG medical or surgical indicator for all other cases
Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health

Trends in Age/Sex-adjusted Inpatient Days of Care
per 1,000 Population by Type of Case in Ontario,
1984/85 - 1994/95
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Originating in the Perinatal Period are included.

** Defined by CMG medical or surgical indicator for all other cases
Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health
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Trends in Inpatient Separation Rates per 1,000 decreases have been smaller in the
Population by Age Group in Ontario, 1984/85 - 1994/95 elderly than the non-elderly. The

smaller proportional decreases in
inpatient utilization by the elderly,

400 combined with the fact that they are
3504 o the fastest growing segment of the
] — - Ontario population, means that an
é 300 . - ever-increasing proportion of inpa-
% tient care is being provided to them.
§ 2507 This shift has important conse-
S 2001 quences for hospitals and for the
S — 341 . - elderly, and it needs to be carefully
g_ 150+ 301 283 monitored. The analysis did not
% 100 examine the distribution of changes
4 in hospital utilization across other
504 126 122 115 111 103 9% important demographic characteristics
such as income, ethnic background,
O loeams 1086587 1088/89 1000/l 1092103 1994/95 place of residence or education. These
Fiscal Year aspects of utilization deserve further
research. Until we have a more com-
Age Group: [H0-19 Years [ 20-64 Years [ 65+ Years plete analysis, we will not know the
Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health impact of the huge changes in hospital
utilization on the equity of health care
delivery in Ontario.
The analysis shows that the decreases
in separation rates were limited to
medical and surgical cases and that
there was no decrease in obstetrics
Trends in Inpatient Days of Care per 1,000 or newborn cases. The decrease in
Population by Age Group in Ontario, 1984/85 - 1994/95 inpatient surgery was counterbal-
anced by an increase in day surgery.
Although analyses of trends in the
5000 _ — rates of some common procedures
] are provided in Chapter 5, a more
= 4000- — comprehensive analysis is required
) to determine how the decrease in
‘—; ] inpatient surgery has changed the
§‘ 3000+ — mix of surgical care provided in the
g province. Given the lack of compre-
S K e £225 hensive data on medical outpatient
2000 4020
’g ezl care provided by hospitals, it is dif-
o 2027 ficult to determine whether the
& 1000 decrease in inpatient medical care
was counterbalanced by increased
599 895 e 685 570 489 hospital-based outpatient care. The
™ Logares 1986/87 1988/89 1990/91 1992/93 1994/95 large decrease in inpatient medical

and surgical care in recent years has
changed not only where care is pro-
vided but also the type of care pro-
Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health vided. The impact of this shift on
quality of care, patients, families
and community services needs to be
examined more closely.

Fiscal Year

Age Group: [ O0-19 Years [ 20-64 Years [ 65+ Years

The increase in day surgery rates
and the decrease in lengths of stay
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for inpatients mean that Ontario
hospitals now care for patients far
more quickly than they did a decade
ago. This change, combined with a
relatively steady number of overall
cases, means that far fewer hospital
beds are filled now than a decade
ago. Our calculations show that
there were approximately 7,500
fewer beds filled in Ontario hospi-
tals in 1994/95 than in 1984/85.
This is equivalent to the closure of 30
acute care hospitals each with 250 beds.

We know that there has been a
rapid increase in day surgery, and
there is some evidence of an increase
in other hospital-based outpatient
services. These shifts may have
important effects on other services
in the community. A careful exami-
nation of the changing role of acute
care hospitals and the impact of
this changing role on the community
should be a central component of
any effort to restructure a system
that has changed dramatically over
the last few years.

OHIP Physician
Fee-for-service
Expenditures

Introduction

Approximately 95% of OHIP physician
expenditures are paid on a fee-for-
service basis; the rest are paid through
other means such as salaries, capita-
tion payments or sessional fees.
Services billed to OHIP on a fee-for-
service basis include:

= physician assessments and
consultations in private offices and
hospital outpatient settings;

= physician visits and consultations
for inpatients in acute and
long-term care;

= technical and professional
components of diagnostic and
therapeutic procedures performed
on outpatients in hospitals and in
physicians’ offices and laboratories;

» surgical procedures performed on
inpatients and outpatients;
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= laboratory services performed on
outpatients in private laboratories
and in physician offices.

The following physician services are
excluded from fee-for-service payment:

» diagnostic procedures performed on
inpatients and emergency depart-
ment patients, such as radiological
procedures, pulmonary function
tests and cardiac stress tests;

= hospital laboratory services for
both inpatients and outpatients, as
well as outpatient tests performed
by public health laboratories and
certain ambulatory facilities under
special contractual arrangements
with the Ministry of Health; and

= visits and assessments in provincial
psychiatric hospitals.

Data Source and Methods

We used data from the National
Physician Database (NPDB) provided
to ICES by CIHI. The NPDB contains
quarterly summaries of claims sub-
missions for each physician and each
fee code, as well as yearly summaries
of claims submitted for services pro-
vided to population groups, broken
down by five-year age/sex groups.
The analyses were based on data
from fiscal years 1989,/90 to 1994/95.
OHIP payments for out-of-province
services to Ontario residents have
been excluded from this study. The
data also exclude payments to physi-
cians remunerated through Alternate
Funding Plans.

The NPDB records the amount billed
by physicians. It reflects fee increases
implemented in 1991/92 and 1992/93,
as well as temporary fee decreases
in 1993/94 and 1994/95 required
by Social Contract legislation.

The data do not include: 2% retroac-
tive payments on billings made
between 1989/90 and 1992/93;
retroactive payments due to delayed
implementation of price increases in
1991/92 ($74.1 m) and 1992/93
($14.2 m); utilization adjustments in
1993/94 ($16.0 m) and 1994/95
($178.6 m) which exceeded the
negotiated ceiling for physician

services; and, utilization adjustments
due to billings over the negotiated
thresholds for 1991/92 ($33 m),
1992/93 ($23 m), 1993/94 ($15 m)
and 1994/95 ($17 m).

Physician services were divided into
seven categories: assessments and
consultations, hospital visits,
psychotherapy and counselling,
laboratory medicine, diagnostic and
therapeutic procedures, surgical
procedures and special premiums.
The assessments and consultations
category refers to assessments and
consultations in hospital outpatient
departments, emergency departments
and private physicians’ offices. The
hospital visits category refers to
physician visits and consultations for
inpatients in hospitals and other
institutions.

Psychotherapy and counselling services
include psychotherapy, counselling,
hypnotherapy, certification of mental
illness and assessments under the
Mental Health Act as described in
the OHIP Schedule of Benefits.
Consultations by psychiatrists, how-
ever, are listed under either assess-
ments and consultations or hospital
visits, depending on where the service
was provided. Laboratory medicine
refers to all services billed by private
laboratories and includes all L-series
fee codes in the Schedule of Benefits.
Surgery includes all fee codes listed
in the Surgical Procedures and
Obstetrics sections of the Schedule
of Benefits and the associated billings
by anesthestists and surgical assis-
tants. The diagnostic and therapeutic
procedures category includes diag-
nostic radiology, nuclear medicine,
pulmonary function studies and ser-
vices listed in the Diagnostic and
Therapeutic Procedures section of the
Schedule of Benefits. By convention,
laboratory services provided in pri-
vate physicians’ offices were included
in this category. The special premi-
ums category refers to special visit
bonuses, premiums for procedures
performed outside of regular office
hours and remuneration for respon-
sibilities detaining the physician



from other duties (e.g., accompany-
ing a patient in an ambulance).

Billings may be affected by a variety
of factors, including price changes,
population growth and the aging of
the population. The contribution of
each of these factors to growth in
billings can be examined sequentially.
Price-adjusted billings measure
utilization changes independent of
price fluctuations, and they repre-
sent what the cost of OHIP services
would have been if prices had not
changed. We constructed a standard
price file, based mainly on prices
during a reference year, 1994/95. For
fee codes in continuous use from
1989/90 to 1994/95, the standard
price was calculated as the 1994/95
billings divided by the number of
services. For each year, the price-
adjusted billings for each fee code
were calculated by multiplying the
number of services by the standard
price. The total of price-adjusted
billings was the sum for all fee codes.

During the study period, numerous
fee codes were added, substituted or
split into multiple codes. These
changes required special adjust-
ments to the 1994/95 standard price
file. In the case of new fee codes, if
the code was for a new service,
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reflecting an emerging technology or
standard of care, then the standard
price was the 1994/95 billing divided
by the number of services. The intro-
duction of such a new code, there-
fore, would increase both unadjusted
and price-adjusted billings. In the
case of new fee codes that represented
a bonus for services already being
routinely performed, the code was
considered to represent a price
change, and the standard price was
set at zero. For fee code substitu-
tions and splits, we also applied

the criterion of whether the substitu-
tion was for the remuneration of a
new or old service. For example, fee
code KOO9A for complete physical
examination was removed in 1991
and replaced with AOO3A for general
assessment, with a higher price. The
service was deemed not to have
changed and KOO9A was assigned
the same standard price as AOO3A.

Delisting, or the removal of fee codes
from health insurance coverage, was
treated as a form of price change in
this analysis. For services that were
delisted, the standard price was set
at zero. Thus, with delisting, unad-
justed billings decreased but utiliza-
tion, as represented by price-adjust-
ed billings, remained constant. For
several fee codes, more stringent

criteria were introduced governing
the conditions under which the code
could be billed. These code redefini-
tions were directed toward limiting
utilization and had no effect on
price; hence, no adjustments were
made in the standard file for this
type of fee schedule change.

To control for population growth,

we calculated price-adjusted billings
per capita with the use of Ontario
population estimates for each year
based on Census data. To control

for aging of the population, price- and
age/sex-adjusted billings per capita
were calculated using direct standard-
ization techniques, with 1991 as the
reference population year. In each
year, price-adjusted billings per capita
for each age/sex group were calculated,
and this amount was multiplied by
the 1991 standard-year population for
that age/sex group.

Findings

Total OHIP fee-for-service physician
billings rose from $3.690 billion in
1989/90 to $4.450 billion in 1992/93,
declined by $82 million to $4.368
billion in 1993/94, and then rose
again to $4.458 billion in 1994/95
(see Exhibit 3.7). Between 1989/90
and 1994/95, overall billings
increased by 20.8%.

Exhibit 3.7: Trends in OHIP Physician Fee-for-service Billings in Ontario, 1989/90 — 1994/95

A Price- % of Per Capita % of 1989/90 Per Capita % of 1989/90
ctual % of di d 1989/90 Price-adiusted Canit Price- and per Capita
Year Billings 1989/90 a _]u_ste . . rice-adjuste per Lapita Age/Sex-adjusted Price- and
B, J Billings Price-adjusted Billings Price-adjusted s .
($ million) Billings  milli Billi < Billi Billings Age/Sex-adjusted
($ million) illings %) illings ) Billings
1989/90 3,690 100.0 3,720 100.0 366.5 100.0 368.9 100.0
1990/91 3,977 107.8 4,010 107.8 387.7 105.8 389.2 105.5
1991/92 4,266 115.6 4,287 115.2 409.4 111.7 409.4 111.0
1992/93 4,450 120.6 4,425 118.9 415.6 1134 414.3 112.3
1993/94 4,368 118.4 4,434 119.2 410.1 111.9 407.4 110.4
1994/95 4,458 120.8 4,462 119.9 408.3 111.4 403.8 109.5
Notes: Actual billings include Social Contract fee reductions in 1993/94 and 1994/95, but exclude threshold reductions and
retroactive adjustments to payments. Price-adjusted billings represent the amount that would have been billed if
prices had remained constant at their 1994/95 level. Population denominators used in calculations of per capita
rates were based on Census Canada intercensal year estimates. The 1991 Ontario population was used as the stan-
dard population in age/sex-adjusted rate calculations.
Data Source: National Physician Database, Canadian Institute for Health Information (CIHI)
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During the study period there were
both increases and decreases in the
fee schedule. The overall impact of
these changes is reflected in the
price-adjusted billings. In 1991/92
and 1992/93, years in which prices
increased, overall billings grew
more rapidly than price-adjusted
billings. In 1993/94, during which a
Social Contract holdback of 4.8%
was instituted for six months, total
billings decreased relative to price-
adjusted billings. Between 1989/90
and 1994/95, price-adjusted
billings increased by 19.9%. The
slightly smaller change in price-
adjusted billings compared to
actual billings suggests that, during
the entire study period, there was a
small net increase in aggregate
prices.

Another part of the change in
billings can be explained by growth
in the population. Price-adjusted
billings per capita increased by
11.4% between 1989/90 and
1994/95. The ratio of the change in
price-adjusted billings to the
change in per capita price-adjusted
billings (1.199/1.114 = 1.076, or
7.6%) gives the change that can be
attributed to growth in the popula-
tion. The Ontario population is not
only growing; it is also growing
older. Older people use more health

care services, and the shift in the
age distribution has an impact on
billings. The ratio of the change in
price-adjusted billings to the
change in age/sex-adjusted per
capita billings (1.199/1.095 = 1.095,
or 9.5%) gives the change in utiliza-
tion that can be attributed to both
growth and aging of the population.
The 9.5% is a measure of the
increase in utilization that can be
attributed to increased service
provided to each resident of
Ontario.

Billings did not increase steadily
between 1989/90 and 1994/95.
Overall billings increased from
1989/90 to 1992/93, decreased in
1993/94 and then increased again
in 1994/95. Per capita billings
increased from 1989/90 to 1992/93
and have decreased steadily since
then.

Assessments and consultations
accounted for 40.8% of billings in
1994/95 (Exhibit 3.8), followed by
diagnostic and therapeutic proce-
dures (20.0%), surgery (13.4%),
psychotherapy and counselling
(9.4%), laboratory medicine (10.6%),
hospital visits (3.5%) and special
premiums (2.4%). Billings on hospi-
tal visits declined by 15.4% between
1989/90 and 1994/95 but

increased in all other categories.
Billings on surgery exhibited
relatively slow growth (7.7%
increase in actual billings), while
the fastest growing categories were
psychotherapy and counselling
(40.0%) and diagnostic and thera-
peutic procedures (30.9%). The
growth in billings for outpatient
visits was 22.6% and 22.5% for lab-
oratory services. These were slightly
above the average growth for the
seven fee code categories (20.8%).

Exhibit 3.9 lists the top 20
diagnostic and therapeutic proce-
dures, which together accounted
for 67.6% of all billings on diagnos-
tic and therapeutic procedures in
1994/95. Over the period 1989/90
to 1994/95, the fastest growing
procedures were sleep studies
(268.2% growth), computerized
tomography and magnetic reso-
nance imaging (CT/MRI) scans
(70.4%), echocardiography (69.6%),
nuclear medicine (59.4%) and mam-
mography (57.5%). Most of the top
20 diagnostic and therapeutic
procedures had little or negative
growth from 1992/93 to 1994/95,
except for sleep studies (104.7%),
CT/MRI scans (19.2%), dialysis
(13.5%), electromyography (12.4%),
nuclear medicine (12.2%) and
echocardiography (11.1%).

Exhibit 3.8: Actual OHIP Billings by Fee Code Category in Ontario, 1989/90 — 1994/95

Diagnostic and . Outpatient )
v Therapeutic Ho_spltal Labora_tory Assessments and Psychotherapy Surgery Speqal
ear Visits Medicine . and Counselling o Premiums
Procedures ($ million) ($ million) Consultations ($ million) ($ million) ($ million)
($ million) ($ million)
1989/90 681.0 184.4 385.7 1,483.6 298.5 553.2 104.0
1990/91 752.8 178.4 427.3 1,596.7 326.5 583.8 111.6
1991/92 814.8 173.9 476.5 1,718.9 364.1 602.7 115.2
1992/93 872.5 169.8 474.6 1,807.9 394.1 613.0 117.7
1993/94 855.1 161.4 465.9 1,771.0 400.3 600.7 113.9
1994/95 891.2 156.1 472.7 1,819.4 418.0 595.8 105.2
Notes: Figures reflect actual billings, and include Social Contract fee reductions in 1993/94 and 1994/95, but exclude thresh-
old reductions and retroactive adjustments to payments.
Data Source: National Physician Database, Canadian Institute for Health Information (CIHI)
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Exhibit 3.10 lists the 20
laboratory tests billed to OHIP
that accounted for the largest
proportion of billings. As noted
previously, laboratory services
performed in hospitals have not
been captured in this analysis.
Although thyroid function tests
were the item that accounted for
the largest proportion of expendi-
tures in 1989/90, expenditures on
these tests experienced a 4.2%
decline during the study period.
Most of the decline occurred
between 1992/93 and 1994/95,
during which the fees for the T-3,
T-3 uptake, and total and free T-4
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tests were reduced to zero. In
April 1993, the MOH established a
policy in conjunction with the
Ontario Association of Medical
Laboratories to no longer cover
these tests. The policy was
changed in recognition that, in
most clinical circumstances, sensi-
tive thyroid-stimulating hormone
(TSH) testing alone is adequate for
diagnosis or monitoring of
patients.

Over the period 1989/90 to 1994/95,
the fastest growing laboratory
tests in terms of billings were
those for prothrombin time (170%
growth), red blood cell

(RBC) folate (138%), ferritin (67%),
high-density lipoprotein (HDL)
cholesterol (62%) and chlamydia
(55%). Most of these tests, however,
had relatively small absolute
growth. Billings for basic cultures,
which were the largest item in
1994/95, increased by $10.1
million, or 33% in relative terms.
Spending on most laboratory tests
exhibited little or no growth
during the most recent three-year
period from 1992/93 to 1994/95.

Price-adjusted per capita billings
by age/sex group were then exam-
ined to identify subpopulations in
which billings or billing growth

Exhibit 3.9: OHIP Billings for Top 20 Diagnostic and Therapeutic Procedures in Ontario,

1994/95
Billings noilngs  in Bilings
Procedure (S;La?illllli?)i ,  Between 1980/90 Between 1992/93
and 1994/95 and 1994/95

Nuclear Medicine 81.03 59.4 12.2
Pelvic/Prenatal Ultrasound 74.00 38.6 2.6
Chest X-ray 52.52 11.0 -4.8
Echocardiography 47.92 69.6 11.1
Critical Care 42.23 2.9 2.9
Abdominal Ultrasound 41.61 28.1 -1.7
Computerized Tomography (CT)/Magnetic Resonance Imaging (MRI) 30.65 70.4 19.2
Electrocardiogram 28.53 11.8 -6.0
Mammography 28.17 57.5 -1.9
Office Injections 26.14 114 -5.0
Dialysis 22.22 46.4 135
Upper Gastrointestinal Series 19.47 4.4 -8.8
Physiotherapy 17.97 27.8 -4.7
Exercise Stress Test 15.27 27.2 2.9
Back X-ray 15.10 8.2 -7.2
Spirometry 14.15 37.0 -1.7
Knee X-ray 12.33 25.9 1.0
Sleep Studies 11.75 268.2 104.7
Electromyography 11.73 49.7 12.4
Barium Enema 9.99 3.2 -8.1
Notes: Figures reflect actual billings, and include Social Contract fee reductions in 1993/94 and 1994/95, but exclude thresh-

old reductions and retroactive adjustments to payments. Totals include both technical and professional components of

the procedures except for CT and MRI where only the professional component is remunerated by OHIP.
Data Source: National Physician Database, Canadian Institute for Health Information (CIHI)
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Exhibit 3.10: OHIP Expenditures in Ontario by Year for Top 20 Laboratory Services

Billings nBilings i Bilings
Laboratory Test ( SSl?T?Iﬁ/I%‘:’]) Between 1989/90 Between 1992/93
and 1994/95 and 1994/95
Basic Culture (urine, throat, cervical, skin) 48.74 32.8 8.0
Thyroid Function Tests 46.93 -4.2 -9.9
Complete Blood Count 42.31 20.9 0.4
Pap Smear 16.44 11.0 -3.6
Hepatitis Screen 16.03 45.5 -6.4
Triglycerides 13.31 2.8 -2.0
Blood Glucose 11.83 241 -1.1
Electrolytes U 11.59 23.0 -1.0
Urea, Creatinine 11.46 33.2 1.2
Total Cholesterol 10.38 -1.4 -3.9
HDL Cholesterol 9.85 62.3 10.0
Urine Microscopy 8.63 -16.2 -34.9
Alkaline Phosphatase 8.49 36.8 2.6
Red Blood Cell Folate 7.92 137.7 -3.0
Ferritin 6.96 66.8 17.1
Aspartate Aminotransferase (AST) 6.78 37.0 6.4
Prothrombin Time 6.43 170.1 27.7
Chlamydia 5.78 54.9 23.3
Total Bilirubin 5.69 42.7 3.5
Serum Human Chorionic Gonadotropin 5.65 -20.2 -3.3

U Includes sodium, potassium and chloride

Data Source: National Physician Database, Canadian Institute for Health Information (CIHI)

was highest (Exhibit 3.11). For the
population under 20 years of age,
children less than four years old
had the highest per capita price-
adjusted billing rates ($323). More
than two-thirds of these rates were
for outpatient assessments, which
include well-baby visits. Chapter 11
provides more detailed information
on hillings for the pediatric popula-
tion. Billings for women in the child-
bearing years (20 to 44 years old)
were double those for men in the
same age category. This difference
between the sexes was noted in all
types of service categories, not just
for obstetrical services. However,
price-adjusted per capita billings for
men older than 65 exceeded those
for women in this age group.

Per capita billings in adults rose
steadily with age, peaking in the
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group 85 to 89 years old. For
example, per capita price-adjusted
billings in 1994/95 for an 85-year-
old man were $1,009, 5.8 times
higher than the $175 spent per 20-
year-old man. The profile of billings
by age and sex for each category of
service, however, varied considerably
(Exhibit 3.12). For psychotherapy
and counselling services, per capita
billings were highest in the 40 to 44
age group (women $86, men $49)
but were less than half that rate in
the elderly (e.g., for those 65 to 69
years old, rates were $33 for women
and $24 for men). For the two inter-
vention-oriented categories (surgery
and diagnostic/therapeutic proce-
dures), per capita billings peaked in
the 75 to 79 age group (women $312,
men $399) and were lower in older
categories (e.g., for those 85 to 89
years old, rates were $239 for women

and $318 for men). For the remaining
categories (assessments and consulta-
tions, hospital visits, laboratory
medicine and special premiums), per
capita billings peaked in the eldest
age categories (e.g., for those over 90
years old, rates were $679 for women
and $666 for men). Comprehensive
data on categories of service by
age/sex group are contained in the
electronic version of the ICES Practice
Atlas on diskette.

Rates of growth in billings from
1989/90 to 1994/95 were lowest in
the age extremes (2.2% for those
under 20 years of age, 14.4% for
those 45 to 64 and 2.1% for those
older than 85; Exhibit 3.11). This
phenomenon was noted for most
service categories. In the case of
hospital visits, there were reduc-
tions in per capita billings in all




age/sex groups, but the reductions
were greatest in the pediatric popu-
lation. For example, there was a 31.2%
reduction in hospital visits among
those under 20 years of age, a 27.4%
reduction for those 45 to 64 and a 25.4%
reduction for those older than 85.

Comment

After increasing steadily for years,
overall OHIP fee-for-service billings
have been relatively stable since
1992/93. Stable billings in the face
of a growing and aging population
has meant that, for the first time,
per capita utilization of fee-for-
service physician services has
decreased in Ontario. After adjust-
ing for price changes, population
growth and aging, Ontario residents
in 1994/95 received about 2.5% fewer
physician services than in 1992/93.

Our analysis is limited by the fact
that physicians remunerated under
Alternate Funding Plans (AFPs) have
not been included. The size of the
shift to payment plans outside of
the fee-for-service domain has been
relatively small, with the most sig-
nificant examples being the alter-
nate funding models introduced at
the Hospital for Sick Children in
Toronto in 1991/92 and at teaching
hospitals in Kingston in 1994/95.
Preliminary estimates from the MOH
indicate a shift of $36 million from
fee-for-service to AFPs in 1994/95,
and no significant shift in 1993/94.
When these shifts are considered,
age/sex- and price-adjusted per
capita billings still exhibit an overall
decline from 1992/93 to 1994/95.

This decrease in physician services
is consistent with the decrease in
per capita use of hospital services.
Part of the decrease in physician
services can be attributed to a
decrease in billings on hospital
visits and surgical services.
However, these were not the only
physician service categories in
which per capita billings decreased
between 1992/93 and 1994/95; of
the seven service categories
analysed, all but one, psychotherapy
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and counselling, showed a decrease
in per capita billings between 1992/93
and 1994/95. This indicates that
decreased use of inpatient care has
not been associated with an increase
in most facets of outpatient physi-
cian services.

Examination of the broad categories
of physician services obscures some
important changes in utilization of
specific services. Along with the
rapid increase in psychotherapy and
counselling provided to Ontario res-
idents, there have been some impor-
tant changes in specific laboratory
and diagnostic services. Increases in
expenditures on CT/MRI, nuclear
medicine, echocardiography and
sleep studies reflect continuing dif-
fusion of these technologies.
Scrutiny of how these technologies
are used and development of guide-
lines for their appropriate use
should be priorities. The increase in
expenditures on hemodialysis and
mammography may reflect better
access to effective diagnosis and
treatment, but the steady increase
in prenatal ultrasonographic exami-
nations appears to be inconsistent
with evidence that routine screening
in uncomplicated pregnancies is of

little clinical benefit'. Examination
of the most common laboratory
tests shows decreases in expendi-
tures on tests that may be of limited
value, such as urine microscopy and
thyroid-function tests other than
sensitive TSH testing. As noted
above, the decrease in expenditures
on the latter occurred after the MOH
changed its reimbursement policy
for these tests to promote a more
rational approach to diagnosing thy-
roid disease.

The causes of the increase in billings
on laboratory medicine and diagnostic
and therapeutic procedures deserve
further study. The increase may
reflect an overall greater utilization
of these procedures, driven by factors
such as new indications for use, tech-
nology or changes in physician sup-
ply. Alternatively, overall utilization
may have remained stable but the
site of delivery may have moved
from hospitals to physicians’ offices
and laboratories, resulting in a cost
shift between hospital and OHIP
funding pools. Such a shift may be
related to increasingly limited
access to outpatient hospital facili-
ties as a result of budgetary con-
straints or to general trends toward
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Exhibit 3.12: OHIP Billings by Fee Code Category and Age Group in Ontario, 1994/95

Per Capita Billings by Fee Code Category and Age Group
0-19 Years 20-44 Years  45-64 Years  65-79 Years 80+ Years

® ) ® ) ®
Outpatient Assessments and Consultations 141.37 133.43 186.39 293.70 398.16
Hospital Visits 6.41 6.00 15.09 53.70 105.47
Psychotherapy and Counselling 12.36 50.81 53.54 27.48 21.70
Laboratory Medicine 15.94 44.49 55.36 77.19 96.83
Diagnostic and Therapeutic Procedures 26.99 61.44 130.50 193.66 122.67
Surgery 17.95 53.06 61.84 129.64 111.72
Special Premiums 7.75 8.55 6.63 19.02 59.85
Total 228.76 357.76 509.35 794.38 916.39
Percentage of Billings Attributable to Fee Code Categories by Age Group

0-19 Years 20-44 Years  45-64 Years  65-79 Years 80+ Years

(%) (%) (%) (%) (%)
Outpatient Assessments and Consultations 62 37 37 37 43
Hospital Visits 2 3 7 12
Psychotherapy and Counselling 14 11 3 2
Laboratory Medicine 12 11 10 11
Diagnostic and Therapeutic Procedures 12 17 26 24 13
Surgery 8 15 12 16 12
Special Premiums 3 2 1 2 7
Data Source: National Physician Database, Canadian Institute for Health Information (CIHI)

shorter hospital stays, more day
surgery and greater use of physi-
cians’ offices and laboratories for
pre-admission diagnostic work-ups.

The greater use of physician services
by the elderly than by the non-elderly
is not confined to Ontario. The differ-
ence in per capita billings between
elderly and young adults was most
pronounced in the surgery and hospi-
tal visits categories. Interestingly, the
only category in which per capita
billings among the elderly were lower
was psychotherapy and counselling.
Although billings tended to increase
with age, billing growth was slowest
in the oldest age groups, and there
was an apparent shift away from
intervention-oriented services such as
surgery, and diagnostic and therapeu-
tic procedures in those 85 to 90 years
old when compared with those 75 to
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79 years old. This shift away from
interventions may reflect a growing
reluctance to use heroic medical mea-
sures to prolong life in the very old.

This analysis focused on billings and
not actual expenditures, which reflect
billings plus threshold reductions,
retroactive payments and clawbacks. It
is important to note that because of
overall positive adjustments in 1989/90
and negative adjustments in 1994,/95,
actual expenditure growth was less than
growth in billings. Nonetheless, utiliza-
tion trends, as described by price-
adjusted billings in this analysis, are not
affected by these adjustments.

This analysis controls for three factors
that drive billing growth: price changes,
population growth and aging of the
population. Obviously, many other fac-
tors, such as the aforementioned trends
in hospital utilization, may have affected

physician billings. Chapter 9 explores
the relationship between billings and
changes in physician supply, specialty
mix and physician demographics, and
provides a detailed account of the effect
of retroactive adjustments on actual
expenditures.

Overview of ODB
Program Expenditures
on Prescription Drugs
for the Elderly

Introduction

The ODB program provides drug
benefits for defined groups, the
largest of which is all elderly residents
of Ontario. This analysis examines
ODB expenditures for the elderly over
the period 1990/91 to 1994/95.
During this period the program paid
the full cost of each prescription for



any product listed in the ODB
Formulary. To be reimbursed for the
prescription, the pharmacy had to sub-
mit a claim to ODB. The comprehensive
claims data submitted to ODB were
used to study important aspects of pre-
scription drug expenditures in Ontario.

Data Source and Methods

The analyses were based on claims files
for fiscal years 1990,/91 to 1994/95
provided to ICES by the MOH. The files
contain all claims submitted to ODB by
a pharmacy for payment of a prescrip-
tion for an insured person. The analysis
was limited to the claims under the
ODB program that provides drug bene-
fits to elderly residents of Ontario. All
claims in which the amount paid was
negative or zero were excluded from
the analysis. Drug costs were calculated
as the difference between the total
amount paid by ODB for the claim and
the amount paid for the dispensing fee.
Per capita costs were calculated with the
use of the Census population for
1990/91 and intercensal population
estimates for other years.

Unique drug identification numbers
(DINs) were used to identify individual
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drugs. A coding system developed by
the provincial government was used
to link the DINs to product names,
dosages and therapeutic categories.
The ODB program uses a classifica-
tion system based on the target
conditions or body systems for pre-
scription drugs to divide drugs into
Pharmacologic-therapeutic
Classification Groups (PCGs).

Before 1994, several drugs were
included in more than one PCG,
depending on their purpose. For
example, hydrochlorothiazide was
categorized in two PCGs, as a
hypotensive agent and also as a
diuretic. However, in the formulary
issued Dec. 1, 1994, each drug was
assigned to only one PCG. To make
comparisons consistent over the
study period, each drug that had been
assigned to more than one PCG before
1994 was reassigned to the single PCG
designated in the 1994 formulary.

The PCG code usually defines a
category of drugs that is used to
treat similar conditions (e.g., drugs to
treat cardiovascular disease).
However, one PCG, which is referred

to as non-formulary benefits (NFB),
contains claims for drugs that are not
available through the standard claims
process. Claims for these drugs are
reimbursed only if accompanied by a
specific reason for their use.
Originally, the NFB category included
claims for drugs that were not in the
general ODB formulary but that were
deemed clinically necessary on a case-
by-case basis. These claims were
approved for reimbursement on
receipt of a letter from the prescriber
justifying clinical need. More recently,
a set of drugs defined as limited-use
products were added to the NFB cate-
gory. Claims for drugs on this list are
reimbursed only if the prescriber
completes a form indicating that the
drug is being used for an approved
reason. Some drugs (e.g., loperamide)
were moved from the general ODB list
to the NFB category and some new
products (e.g., omeprazole) were
assigned directly to the NFB category.

Findings

Overall drug expenditures increased
by 40% from 1990/91 to 1994/95
(Exhibit 3.13). During the same period,

Exhibit 3.13: Ontario Drug Benefit Program Drug Ingredient’ Expenditures for People 65 Years

and Older in Ontario, 1990/91 - 1994/95

Drua Class 1990/91 1991/92 1992/93 1993/94 1994/95
g ($ per Capita) ($ per Capita) ($ per Capita) ($ per Capita) ($ per Capita)
Cardiovascular 137.46 158.33 180.76 195.13 201.06
Central Nervous System 58.26 60.81 60.93 55.78 53.02
Gastrointestinal 68.10 73.17 75.70 63.40 57.11
Hormones and Substitutes 25.95 30.25 34.14 36.21 38.82
Anti-infective 15.07 18.21 20.83 22.02 2341
Autonomic 17.34 17.97 18.61 18.55 18.41
Eye, Ear, Nose and Throat Preparations 16.92 19.13 21.10 19.46 20.07
Skin and Mucous Membrane Preparations 10.83 11.48 12.47 12.52 13.43
Unclassified Therapeutic Agents 14.26 14.62 13.69 15.64 15.50
Non-formulary Benefits 14.86 20.68 20.65 32.00 36.18
Nutritional Supplements 7.83 9.96 10.17 8.31 5.97
All Other Drug Classes 33.49 37.61 40.71 40.43 40.99
Total (per Capita) 420.37 472.22 509.76 519.45 523.97
Total Costs ($ million) 489.29 567.88 631.51 662.73 686.60
U Drug ingredient costs only, excludes dispensing fees
Data Source: Ontario Drug Benefit Claims File

39 eaea——



Exhibit 3.14: Ontario Drug Benefit Program Formulary per Capita Expenditures’ on Subcategories of

Cardiovascular Drugs for People 65 Years and Older in Ontario, 1990/91 — 1994/95

Cardiovascular Drugs 1990/91 1991/92 1992/93 1993/94 1994/95
(%) (%) (%) (%) (%)
Cardiac @ 63.29 68.96 70.75 72.40 74.88
Anti-lipemic 11.45 17.53 24.93 30.78 36.21
Hypotensive U 51.59 60.34 73.33 81.13 81.04
Vasodilating @ 6.12 6.59 7.37 6.78 5.37
Diuretics 5.02 491 4.39 4.04 3.55
Total 137.47 158.33 180.77 195.13 201.05

M Contains nitrate products

Data Source: Ontario Drug Benefit Claims File

U Drug ingredient costs only, excludes dispensing fees
I Contains antiarrhythmic drugs, digoxin and some Beta-blockers and calcium antagonists
U Contains ACE inhibitors and some Beta-blockers and calcium antagonists

the number of elderly people in
Ontario increased. As a result of
the two trends, per capita expendi-
tures increased by 25% during the
four-year period, 21% between
1990/91 and 1992/93 and only 3%
between 1992/93 and 1994/95.

Drugs used in the treatment of car-
diovascular disease accounted for
the largest proportion of drug
expenditures in all five years
(Exhibit 3.13). In 1994/95, 40% of
total drug expenditures, or just
over $200 for each elderly
Ontarian, was spent on cardiovas-
cular drugs. There was a 46%
increase in per capita expenditures
on cardiovascular drugs between
1990/91 and 1994/95. Drugs used
to treat gastrointestinal conditions
accounted for the second largest
component of total expenditures,
followed by drugs to treat disorders
of the central nervous system,
which, in the PCG system, includes
nonsteroidal anti-inflammatory
drugs. Taken together, the three
largest drug categories accounted
for almost 60% of drug expendi-
tures for the elderly in 1994/95.

Closer examination of the pattern
of expenditures on cardiovascular
drugs (Exhibit 3.14) shows that
expenditures increased for three
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subcategories of cardiovascular
drugs (cardiac, anti-lipemic, and
hypotensive drugs) and decreased
for the other two (vasodilators and
diuretics). Although antihyperten-
sive drugs accounted for the
largest proportion of cardiovascu-
lar drug expenditures, the greatest
proportional increase in expendi-
tures was for lipid-lowering drugs.
New lipid-lowering agents that
inhibit the 3-hydroxy-3-methyl-
gluteryl (HMG)-CoA reductase
enzyme accounted for 91% of the
increase; expenditures for this
subset of lipid-lowering agents
increased from $7 per capita in
1990/91 to $30 per capita in
1994/95.

Per capita expenditures for the cat-
egory defined by the ODB coding
system as gastrointestinal drugs
decreased by almost 25% between
1992/93 and 1994/95 (Exhibit
3.15). This decrease was due in
part to some drugs (e.g., antidiar-
rheal agents—loperamide and
diphenoxylate) being reclassified
from gastrointestinal drugs to NFB
drugs during that period. The
analysis of expenditures on
gastrointestinal drugs is further
complicated by the fact that two
drugs, cisapride and omeprazole, which

on clinical grounds would normally
be included with the other
gastrointestinal drugs, are listed in
the NFB category. When these two
drugs, along with diphenoxylate
and loperamide, are included in the
total for gastrointestinal drugs, per
capita expenditures decreased by
less than 7% between 1992/93 and
1994/95 and increased by almost
14% between 1990/91 and
1994/95.

Omeprazole is one of several
agents used in the treatment of
peptic ulcer, dyspepsia and gastro-
esophageal reflux. Total expendi-
tures on these drugs increased by
almost 50% between 1990/91 and
1994/95 (Exhibit 3.16). In both
1990/91 and 1994/95, total expen-
ditures on the histamine (H-p)
receptor antagonist ranitidine
topped the list of expenditures.
During that five-year period, how-
ever, expenditures on omeprazole
increased by $23 million, account-
ing for 95% of the increase in
expenditures on this group of
drugs.

Comment

Expenditures on the ODB program
for the elderly continued to
increase between 1990/91 and
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Exhibit 3.15: Ontario Drug Benefit Program per Capita Expenditures” on Formulary and Non-formulary

Gastrointestinal Drugs for People 65 Years and Older in Ontario, 1990/91 - 1994/95

Formulary Drugs

1990/91 1991/92 1992/93 1993/94 1994/95

$) $) ®) % ®

Antacids and Adsorbants 3.01 271 3.40 1.85 0.00
Anti-diarrhea Agents 1.97 2.00 2.08 2.13 0.02
Cathartics 10.81 10.63 10.48 8.63 7.91
Digestants 0.50 0.48 0.51 0.03 0.05
Anti-emetics and Anti-nauseants 0.47 0.50 0.45 0.41 0.39
Miscellaneous 51.34 56.85 58.78 50.10 48.51
Total - Formulary Drugs 68.10 73.17 75.70 63.40 56.90
Non-formulary Benefit (NFB) Category

1990/91 1991/92 1992/93 1993/94 1994/95

%) %) $) %) $)

Omeprazole 2.10 6.35 8.76 15.44 19.48
Cisapride 0.41 1.32 1.38 1.97 2.02
Loperamide @ NA NA NA NA 1.44
Diphenoxylate @ NA NA NA NA 0.53
Total - NFB Category 251 7.67 10.14 17.41 23.47
lgtr":zL‘I’;r/;'g?ﬁ?éo'cr‘;;s;g‘ria;s[)r”95 IWIEMET | op 50 80.84 85.84 80.82 80.35
UDrug ingredient costs only, excludes dispensing fees
@ 7990/91 through 1993/94 billings for these drugs are included in the formulary listing, anti-diarrhea agents subcategory.
Data Source: Ontario Drug Benefit Claims File

1994/95, but the rate of growth
decreased. This deceleration in
growth rate may be attributed to
changes made in the program dur-
ing the years studied, including
reductions in the number and type
of products listed for reimburse-
ment and stricter controls on
reimbursement for non-formulary
agents. The growth in overall
expenditures is partly a result of
the increasing size of the elderly
population in Ontario. However,
increases in per capita expenditures
indicate that, on average, the ODB
program is spending more on each
elderly person.

Cardiovascular drugs continue to
account for the largest proportion
of drug expenditures for the elderly.
Analysis in the previous edition

of the ICES Practice Atlas showed
that much of the growth in cardio-
vascular drug expenditures in the
late 1980s and early 1990s was the
result of greater expenditures on
specific agents to treat hypertension,
congestive heart failure and chest
pain. These drugs are still important
drivers of increased costs over the
last few years, but drugs used in
the treatment of hyperlipidemia
have also had an important impact
on costs during these years. Since
1990, when only one drug from this
class was available on the formulary,
six new agents have been approved
for use and listed. There is strong
evidence to support the use of
these agents in patients with hyper-
cholesterolemia who have had a
myocardial infarction as secondary
prevention. However, the use of

these agents in elderly patients with
hypercholesterolemia and no history
or symptoms of ischemic heart dis-
ease (primary prevention) is more
controversial.

As discussed in the first edition,
expenditures on angiotensin con-
verting enzyme (ACE) inhibitors and
calcium-channel blockers account
for a large proportion of cardiovas-
cular drug expenditures. Although
these drugs are first-line treatments
for congestive heart failure and
angina respectively, recent guide-
lines® indicate that diuretics, rather
than these agents, should be the
first-line treatment for hyperten-
sion in the elderly. The analysis
indicates that expenditures on
diuretics have actually fallen by
20% during the last five years.
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Exhibit 3.16: Ontario Drug Benefit Program Expenditures” for Acid Reducing Agents for

People 65 Years and Older in Ontario, 1990/91 and 1994/95

Total Cost ($ million)

1990/91 1994/95
Ranitidine@ 34.97 29.72
Famotidine 6.48 7.33
Misoprostil™ 2.96 6.88
Omeprazole U 2.45 25.52
Cimetidine™ 2.02 1.14
NizatidineD@ 0.93 3.54
Total 49.81 74.13

U Drug ingredient costs only, excludes dispensing fees
I These drugs are found among the drugs in the miscellaneous category in Exhibit 3.15.
UThis drug is found in the non-formulary benefit category in Exhibit 3.15.

Data Source: Ontario Drug Benefit Claims File

Examining the standard PCG References
classification gives the false
impression that expenditures on 1. Anderson GM: Routine prenatal

ultrasound screening. In: Canadian
Guide to Clinical Preventive Health
Care. Ministry of Supply and Services,
Ottawa, 1994

gastrointestinal drugs have
decreased in recent years. In fact,
several important gastrointestinal
drugs have been included in the

NFB category, and combining these 2. Reeves RA, Fodor JG, Gryfe CI et al:
drugs with the gastrointestinal Report of the Canadian Hypertension
drugs on the regular ODB listing Society Consensus Conference: 4.
indicates continued increases in Hypertension in the elderly. Can
expenditures for gastrointestinal Med Assoc J 1993; 149: 815-820

drugs. Placing drugs in the NFB
category means that physicians
have to provide written justification
for their use to have them covered
by the ODB. This measure provides
more administrative control over
their use than over the use of
drugs in the normal ODB formulary.
Even with this administrative
control, one of the drugs in the
NEB, omeprazole, accounts for a
major proportion of total ODB
expenditures. More detailed
information on the trends in the
use of particular drugs is contained
in Chapter 12.
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Chapter 4

The Use of Acute
Care Hospitals,

Physician and

Diagnostic Services,
and Prescription Drugs
in Ontario’s Health
Planning Regions

Introduction

The Ontario Ministry of Health
(MOH) funds health care services
for approximately 11 million
people. Ontario covers a vast
geographic area; most residents
live in urban areas but many,
particularly those in the North,
live in isolated rural areas.
Providing equal access to health
care services for this large and
diverse population is a challenge.

This chapter provides estimates
of 1994/95 MOH expenditures in
the six health planning regions
in the province as established by
the MOH. This regional analysis
examines three of the largest
programs funded by the MOH:

(1) acute care hospital services,
(2) physician services and (3) pre-
scription drugs for the elderly.

The ability to allocate expendi-
tures to residents of a region
varies by data source. The data

used to study hospital separations
(both inpatient and day surgery)
identify the place of residence of
the patient being treated. This makes
it possible to allocate hospital
services directly to residents of a
region. The data used to analyse
physician services and prescrip-
tion drugs lack information on
patients’ place of residence but do
include the location of service
providers. This lack of data on
patients’ residence makes it
impossible to link the use of these
services directly to residents of a
specific region. However, data on
the location of providers can be
used to estimate expenditures on
physician services and prescrip-
tion drugs for residents of a
region if we assume that residents
of these large planning regions
receive most of their physician
services and prescription drugs
from local providers.

Taken together, the data on hospi-
tal use, physician services and

prescription drugs provide an
overview of MOH expenditures in
each of the six health planning
regions (South West, Central East,
Central West, Eastern, North East
and North West). This information
can help to define more clearly the
similarities and differences among
regional MOH expenditures.

Data Sources and Methods

The analysis of acute care hospital
separations used data on inpatient
care and day surgery for 1994/95
from the Canadian Institute for
Health Information (CIHI). Each
separation was assigned to one of
the six Ontario health planning
regions according to the patient’s
county of residence.

The analysis of physician services
includes data from the National
Physician Database (NPDB), which
records fee-for-service billings by
each physician in Ontario for
1994/95 and the physician’s postal
code as reported to the Ontario Health
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Insurance Plan (OHIP). Postal
codes were linked to health plan-
ning regions with the use of the
Postal Code Conversion File from
Statistics Canada. Each physician’s
billing activity was assigned to a
region and then total billings per
region were calculated. Actual
1994/95 expenditures represent
billings minus special expenditure
control adjustments (see descrip-
tion of threshold reductions and
retroactive utilization adjustments
in Chapter 9). These adjustments
amounted to 4% of billings and
were excluded from the analysis.
Their exclusion, however, has little
effect on regional rate differences
because over 90% of these adjust-
ments were applied uniformly in
all regions.

The analysis of prescription drugs
used data from the Ontario Drug
Benefit (ODB) program. Claims data
for drugs received by the elderly
under the ODB program in 1994/95
contain information on drug
ingredient costs, the drug category
and the county of the pharmacy
that dispensed the drug. The data
were aggregated to calculate total
drug costs, as well as drug costs
by category of prescription filled
by pharmacies in the six health
planning regions.

A potential problem with using the
location of providers to estimate
regional physician services and
drug costs is that people who reside
in one region may receive services
from a physician or pharmacy
located in another region. The
larger the size of the regions in
the analysis, the smaller the impact
of cross-regional utilization on the
accuracy of the measurement of
regional expenditures. Each health
planning region covers a large geo-
graphic area (Exhibit 4.1), and the
populations of these regions range
from about 250,000 for the North
West to almost 5 million in the
Central East. The large size of
these regions should help to mini-
mize the impact of cross-regional
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utilization. This impact can be
further minimized if the regions
are defined so that they reflect
referral and care-seeking patterns.
Since specialized services are the
most likely to be associated with
travel, and therefore with cross-
regional referral, we examined
cross-regional use of services
provided by specialized or teach-
ing hospitals as a way of deter-
mining the extent to which the
planning regions capture existing
referral patterns. As shown in
Exhibit 4.1, the boundaries of
Ontario health planning regions
are very similar to the boundaries
defined by referral patterns to
tertiary care/regional hospitals.

The measurement of hospital
separations in this chapter is similar
to that in Chapter 3. Acute care
inpatient hospital separations
were identified and divided into
three subcategories: (1) obstetrical
and newborn cases, (2) medical
cases and (3) surgical cases.
Outpatient surgery separations
were treated as a separate category.
Separations were assigned to a
region based on the postal code of
the patient’s residence. Rates were
calculated by dividing the separa-
tions by the Statistics Canada esti-
mate of the population of that
region in 1995. Both crude and
age/sex-adjusted separation rates
were calculated using the 1991
census population as the standard
population.

The separation data were used as
the basis for estimating hospital
expenditures for residents of each
region. Estimated hospital expen-
ditures were calculated in two
steps. In the first step, the relative
amount of resources used to pro-
vide care for each type of separa-
tion was estimated. Some cases
are more complex or resource
intensive than others. For example,
coronary artery bypass surgery
involves the use of far more hospital
resources than an uncomplicated
labour and vaginal delivery. An

expert advisory panel to CIHI has
developed a set of Resource
Intensity Weights® (RIWs) that
estimate the differences in
resources used to treat different
types of cases. A case that has an
RIW of 3.0 is estimated to require
three times as many resources as
a case with an RIW of 1.0. With the
use of a computer program that
takes into account a patient’s age,
diagnoses and procedures under-
gone, CIHI assigns each separation
to one of approximately 600 different
Case Mix Groups® (CMGs). Each
CMG has a specific RIW.

The second step in moving from
separation rates to per capita hos-
pital expenditures is to assign a
dollar value to each RIW. Different
hospitals may have different costs
for resources. The MOH uses
financial data from hospitals to
estimate the cost per RIW for each
type of hospital. Hospital expendi-
tures were estimated from a set of
MOH-estimated costs per RIW,
specific to the type of hospital in
which the patient was treated. For
example, the average cost per RIW
was about $3,200 in a teaching
hospital and about $2,200 in a
small community hospital. A set of
MOH costs per RIW, specific to 144
of the approximately 220 hospitals
in the province, was used to esti-
mate costs. For the hospitals that
did not have specific costs calcu-
lated per RIW, the average cost per
RIW for its hospital peer group
was used. When this analysis was
conducted, RIWs for outpatient
surgery for 1994/95 were not
available. Therefore, we assigned
70% of the inpatient RIW as the
outpatient RIW. Costs were
assigned to all separations for
people residing in the region, and
these costs were summed and
divided by the regional population
to yield estimated per capita acute
care hospital costs.

The MOH expenditures for physician
services include fee-for-service
billings under the Ontario Health
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Boundarvies for Ontario Health Planning Regions Compared
with Boundaries Defined by Referral Patterns to Tertiary

Care Hospitals

H Tertiary Care/Regional
Hospital Centres

Referral Percentages by Hospital Centre

Thunder Bay Centre Kingston Centre

I 100 Hl 100
Hl 80 Il 30

60 60

40 40
Sudbury Centre Hamilton Centre
Il 100 Hl 30
Il 80 Hl 60

60 40

40
Toronto Centre London Centre
Il 100 100
Il 80 80

60 60

40 40

Ottawa Centre

Il 100
| 380
= 60

40

North East

Central West

Note: Referral percentages reflect the percentage of patients
from a geographic area referred to a hospital centre for
inpatient care
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Insurance Plan (OHIP) as well as
funds paid to physicians through
programs that involve other types
of payment mechanisms. One of
these programs is the Health
Service Organization (HSO)
program, which funds payment to
physicians for services provided to
defined rosters of patients.
Another is the Community Health
Centre (CHC) program, which
provides salaries to physicians
who work in multidisciplinary
primary care clinics across the
province. A third is the Alternate
Funding Plan (AFP). The AFPs are
used to pay for a wide variety of
services, including trauma
programs and emergency depart-
ment coverage. Most of these non-
fee-for-service programs fund care
in all the health planning regions.
Two programs that may have an
important impact on costs for
specific regions have been included
in the estimates of physician
service expenditures. One program
is the AFP which pays general
pediatricians (i.e. those without
sub-specialty training) who work
at the Hospital for Sick Children in
Toronto. General pediatricians at
other hospitals are paid through
OHIP fee-for-service payment. The
AFP payments to pediatricians at
the Hospital for Sick Children are
included in the calculation of total
physician expenditures for the
Central East region. The other AFP
program included in the calcula-
tion is the South East Academic
Medical Organization (SEAMO).
This AFP was started in July 1994
and was designed to reimburse
physicians based at Queen’s
University medical school for
services provided. Expenditures
for this program over the nine
month period that overlapped with
the 1994/95 fiscal year were included
in total physician expenditures for
the Eastern region.

The OHIP fee-for-service billings
for each region were calculated
with the use of NPDB 1994/95
data and the fee code categories

-

outlined in Chapter 3. Expenditures
for laboratory services provided to
outpatients can be allocated to
one of three different sources.
Claims for services provided by
private laboratories are included
in the OHIP fee-for-service expen-
ditures. Services provided to out-
patients by hospital-based labora-
tories are funded under hospital
global budgets. Services provided
by public health laboratories are
funded directly by the MOH.
Because the source of laboratory
services may vary by region, OHIP
fee-for-service laboratory costs
may not provide an accurate
assessment of total laboratory
costs in a region.

OHIP fee-for-service billings per
capita were calculated by dividing
total OHIP billings on services
provided by physicians practising
in the region by the Statistics
Canada population estimates for
the region in 1995. Because of the
lack of age/sex-specific data on

physician billings, only crude per
capita billings could be calculated.

Expenditures for HSOs and CHCs
for each region were estimated
from data supplied by the MOH. It
was estimated that the average
expenditure per patient rostered
to an HSO in 1994/95 was $500.
The MOH provided a list of HSOs
in each planning region and the
number of patients on their
rosters. The number of rostered
patients in each region was
combined with the average per
capita expenditure estimate of
$500 to yield an estimated HSO
expenditure per region. Physicians
in CHCs are paid by salary. MOH
data indicate that the average
physician working full time in a
CHC received a total annual salary
of approximately $100,000. The
MOH provided a list of CHCs in
each region in 1994/95 and the
number of physicians employed
full time in each of these CHCs.
The information on the number of

Separation Rates from Acute Care Hospitals for
Residents of Ontario Health Planning Regions, 1994/95
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Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health
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full-time CHC physicians in each
region was combined with the esti-
mated average salary of $100,000
to estimate expenditures on CHC
physicians in each region. The
estimated total expenditures on
HSOs, CHCs and AFPs in each
region were divided by the census
population of the region to
provide estimates of per capita
expenditures for the non-fee-for-
service programs in each region.

The 1994/95 Ontario Drug Benefit
(ODB) program expenditures on
drugs for the elderly were estimated
with the use of the categories out-
lined in Chapter 3. Costs were
assigned to each region on the
basis of the location of the
pharmacy from which the drug
was dispensed. Per capita costs
were calculated with the use of
Statistics Canada population
estimates for 1995. Although
drug expenditure data are
limited to drugs dispensed to

the elderly, the total population

was used as the denominator
when calculating per capita expen-
ditures so that these expenditures
had the same denominator as the
other two expenditure categories.
This made it possible to add the
per capita expenditures for the
three categories to provide an
estimated overall per capita cost
for all three expenditure
categories.

Findings

Acute Care Hospital
Separation Rates and
Estimated per Capita Acute
Care Hospital Expenditures

In 1994/95, total inpatient separa-
tion rates in the two Northern
regions were about 25% higher
than the provincial average
(Exhibit 4.2). There were differ-
ences in separation rates among
the four Southern regions, with
the separation rate in the South
West almost 25% higher than that
in the Central East. The data

Estimated® per Capita Expenditures for Acute Care
Hospital Use by Residents of Ontario Health Planning Regions, 1994/95

700

$ per Capita

Central

South Central
West West East

Eastern North North

Ontario

East West Average

Ontario Health Planning Regions

Type of Hospital Expenditure: [l Inpatient

[1 Day Surgery

Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health

* Expenditures were estimated using Resource Intensity Weights® (RIW); see methods section

for details

presented in Exhibit 4.2 are not
adjusted for differences in the
age and sex distributions of the
residents of the different regions
in Ontario. When age/sex-adjusted
rates were calculated, the results
were very similar to those
obtained from crude rates.

The differences in overall hospital-
ization rates among the regions
do not result from differences in
obstetrical and newborn care.

The Central East region, which has
the lowest overall separation rate,
has the highest obstetrical and
newborn separation rate in the
province (Exhibit 4.2). The bulk of
the difference in separation rates
between the two Northern regions
and the rest of the province is the
result of differences in medical
separations. The medical separa-
tion rates in the two Northern
regions are almost 50% higher
than the provincial average.
Inpatient surgery rates in the
Northern regions, particularly the
North East, are also higher than
the provincial average. Outpatient
surgery rates in the North East

are also much higher than the
provincial average. The South West
region has medical separation
rates that are almost 53% higher
and combined inpatient and day
surgery separation rates that are
about 20% higher than those in the
Central East region. These regional
patterns are similar to those in
1991/92, discussed in the first
edition of the ICES Practice Atlas.

Estimated per capita hospital
expenditures are 20% higher in the
North East and 13% higher in the
North West than the provincial
average (Exhibit 4.3). The estimated
per capita expenditures in the
South West are 24% higher than
those in the Central East region.
The smaller differences in estimated
per capita costs than in separation
rates result from both a less
resource intensive case mix (i.e., a
lower RIW per case) and a lower
cost per RIW. The lower cost per
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RIW is the result, at least in part,
of less reliance on teaching hospitals
for residents of some regions than
for residents of other areas. Costs
per RIW are highest in teaching
hospitals, reflecting in part the
research and teaching roles played
by these institutions.

Estimated per Capita
Expenditures
for Physician Services

Analysis of OHIP fee-for-service
billings reveals a very different
regional pattern of use than the
pattern of hospital separation rates
(Exhibit 4.4). The Northern regions
have much lower per capita billings
for physician services than the
Southern regions, and the South
West region has lower billings than
the Central East and the Eastern
regions. The Central East has the
highest overall billing rates, and
these rates remain higher even
after fee-for-service billings on

laboratory services are excluded.
Examination of the subcategories
of OHIP fee-for-service billings
reveals that the biggest absolute
difference in regional billings is
for outpatient assessments and
consultations, and the largest
proportional difference is for
psychotherapy and counselling
services. (This finding does not
include laboratory services, which
have a larger proportional differ-
ence in billings among regions;
these differences may simply be the
result of variation in the proportion
of laboratory services provided by
private fee-for-service laboratories.)
The Central East and Eastern
regions have per capita billings on
psychotherapy and counselling that
are double those in other non-
Northern regions and about four
times higher than those in the
Northern regions. (Chapter 10
includes greater detail on billings
for psychotherapy and counselling.)

Costs for the non-fee-for-service
programs are highest in the Eastern
region, due predominantly to
SEAMO, and in the North East
region, as a result of higher HSO
and CHC expenditures.

Estimated per Capita ODB
Program Expenditures on
Drugs for the Elderly

The South West region has the
highest per capita expenditures on
prescription drugs, and the North
West region has much lower per
capita expenditures than those for
the other regions (Exhibit 4.5).

Per capita expenditures on drugs
are 14% higher in the South West
than in the Central East region.
The proportional differences in
expenditures are similar among
drug categories, and the differences
in regional per capita expenditures
cannot be attributed to any
particular drug category.

Exhibit 4.4: OHIP Fee-for-service” and Non-fee-for-service" Expenditures per Capita by Ontario

Health Planning Region, 1994/95

Regional per Capita Expenditures ($)

Expenditure Category

Assessments and Consultations
Hospital Visits
Psychotherapy and Counselling

Surgery

Laboratory Medicine

Special Premiums

Total OHIP

Total OHIP, Excluding Laboratory
Non-fee-for-service 0

Diagnostic and Therapeutic Services

South Central Central

West  West East
152 145 183

18 14 13
25 22 47
73 72 93
57 51 56
29 23 65
10 9 9

364 335 467
335 312 402
7 13 8

Total Physician Expenditures, Excluding Laboratory 342 325 410

Eastern North  North Provincial
East West  Average
149 119 117 166
13 12 16 14
49 13 12 38
68 53 56 81
49 46 44 54
22 12 15 43
10 12 12 10
360 267 271 406
338 255 256 363
30 34 2 10
368 289 258 373

U Includes estimated expenditures for Community Health Centres and Health Service Organizations in each region.
Expenditures under the Alternate Funding Plan for non-subspecialty pediatricians at the Hospital for Sick Children were
allocated to the Central East Region. Estimated expenditures for the South East Academic Medical Organization Alternate
Funding Plan were allocated to the Eastern Region.

U OHIP fee-for-service billings were allocated to each region based on the billing address of the physician.

Data Source: National Physician Database, Canadian Institute for Health Information (CIHI)
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Estimated per Capita Comment measure of MOH expenditures.
Expenditures on Hospitals, However, because of the lack of
Physician Services and Drugs The per capita costs presented in access to a file linking claimants’
for the Elderly Combined this chapter are estimates of the health care numbers to their county
Exhibit 4.6 presents estimated actual MOH expenditures in the of residence, the analysis relied on
regional expenditures for the three province’s six health planning the location of the provider to
major MOH programs (acute care regions. Although the mandatory allocate costs to health planning
hospitals, OHIP and ODB) combined. reporting of place of residence on regions. Although the health plan-
Estimated expenditures per capita CIHI hospital separation data makes ning regions appear to define
for these three programs range it possible to accurately measure distinct referral areas, there is some
from $887 in the Central West to local rates of use of specific compo- cross-regional use of physician
$998 in the South West. The Central nents of hospital care (Chapter 5), services and prescription drugs that
West region has combined per capita these hospital costs are estimates cannot be accounted for. Finally, the
expenditures that are 7% lower than based on current hospital costing analysis includes only selected MOH
the provincial average, whereas the techniques. These techniques cannot programs. Although the analysis is
South West has combined per capita capture all of the differences in the based on comprehensive data on
expenditures that are 5% higher resources used to provide care to acute care hospital use and OHIP
than the provincial average. In the different patients, nor can they fee-for-service billings, it excludes
two Northern regions, acute care accurately account for the true costs non-elderly ODB recipients, special
hospital costs account for about of these resources. However, these adjustments to OHIP billings, some
64% of the combined costs. In the techniques are the best currently physician services remunerated
Central East region, acute care available and can be used to study through AFPs and important MOH
hospital costs account for 50% of expenditures and to guide funding programs such as Home Care and
the combined costs. decisions. The data on OHIP fee-for- chronic care hospitals. Despite these
service billings and ODB program limitations, it is possible to draw
drug costs provide an accurate some general conclusions.

Exhibit 4.5: Ontario Drug Benefit Program per Capita Expenditures” by Category of Drug

and Ontario Health Planning Region, 1994/95

Regional per Capita Expenditures ($)
Drug Category South Central Central Eastern North North Provincial
West West East East West Average
Cardiovascular 26.97 24.67 23.92 24.26 24.96 19.15 24.47
Central Nervous System 7.63 6.50 5.65 7.13 6.63 541 6.34
Gastrointestinal Agents 7.74 6.87 6.73 7.30 6.98 5.00 6.95
Hormones and Substitutes 4.83 4.94 4.42 4.83 4.75 3.35 4.63
Anti-infective 3.05 2.76 291 2.61 2.37 1.78 2.80
Autonomic 2.99 2.15 1.85 2.45 2.86 1.65 2.20
Eye, Ear, Nose and Throat 211 2.11 2.19 2.32 2.10 1.49 2.16
Skin and Mucous Membranes 1.57 1.57 1.78 1.36 1.26 1.16 1.61
Unclassified Therapeutic Agents 1.80 1.95 1.61 1.88 1.39 1.54 1.72
Non-formulary Benefits 5.52 5.33 4.69 5.64 5.89 3.95 5.11
Nutritional Supplements 0.13 0.14 0.12 0.20 0.07 0.10 0.13
Other 4.47 4.20 4.37 5.27 4.14 4.10 4.45
Total 68.81 63.19 60.24 65.24 63.40 48.68 62.58
U Expenditures were allocated to the region based on the postal code of the pharmacy that filled the prescription.
Note: Per capita expenditures were estimated with the entire population as the denominator to make them consistent with
other per capita costs in this chapter.
Data Source: Ontario Drug Benefit Claims File
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Estimated per Capita Expenditures for Acute Care
Hospitals, Physician Services and Drugs for the Elderly by
Ontario Health Planning Region, 1994/95
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Ontario Health Planning Regions

Il Hospitals []Physician Services* [] Drugs for the Elderly

* Excluding laboratory services but including Community Health Centres (CHCs), Health Service
Organizations (HSOs) and selected Alternate Funding Plan (AFP) expenditures

Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health,
Ontario Drug Benefit Claims File, National Physician Database

There are large differences in acute
hospital separation rates among the
regions. The analysis of age/sex-
adjusted acute care hospital utiliza-
tion indicates that these differences
cannot be explained by the demo-
graphic composition of the popula-
tions of these regions. Moreover, the
differences in acute care hospital-
ization are not spread evenly among
types of cases but are focused on
medical cases. People in different
areas of the province have very
different rates of use of acute care
hospitals and, in particular, very
different rates of use of hospitals
for medical conditions. These differ-
ences must be linked to data on
needs to determine whether they
reflect differences in access to
needed care or in hospital utiliza-
tion for discretionary medical care.
Although the differences between
hospital use rates in the North and
the rest of the province may partly
reflect the unique challenges faced
by residents and providers in these
regions, the large difference in
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hospital utilization between the
South West and Central East regions
raises fundamental questions about
the organization and delivery of
acute care services.

There are also large differences in
estimated OHIP physician fee-for-
service billings. Per capita fee-for-
service billings are much lower in
the Northern regions than in the
rest of the province, and these
differences persist after the major
components of non-fee-for-service
payment are included in the analysis.
The differences in fee-for-service
billings are not equally distributed
among types of services. The
biggest absolute differences are for
outpatient assessments and consul-
tations, a large and non-specific
category. The largest relative differ-
ence is for psychotherapy and coun-
selling services, a category that
includes a limited number of specific
fee code items. These services can
be provided by all practitioners, not
just psychiatrists. More analysis is
needed to determine whether these

differences represent differences in
access to psychiatrists or differ-
ences in the amount of psycho-
therapy and counselling services
provided by non-psychiatrists. (More
information on OHIP billings at the
regional level can be found in
Chapter 9, and a detailed analysis of
mental health services is presented
in Chapter 10.)

Despite the large regional differ-
ences in estimated per capita expen-
ditures on physician services and
acute hospital care, there are
smaller relative differences when
expenditures in all programs are
combined. Taken together, the two
Northern regions have combined per
capita expenditures quite close to
the provincial average, but these
two regions have lower physician
expenditures and higher hospital
expenditures than the rest of the
province. It is important to determine
whether this fundamental difference
in health care delivery between the
North and the rest of the province
is an optimal response to the geo-
graphic realities in the North or an
adaptation arising from lack of
access to ambulatory care.

In addition to differences in the
patterns of care between the North
and the rest of the province, there
are differences in patterns of care
among the four Southern regions.
Although geography and physician
supply may have some role to play
in these differences, they may also
reflect different practice styles.
More detailed analysis is required to
determine whether such differences
affect quality of care and health out-
comes.



Chapter 5

Variations in

Selected Surgical
Procedures and
Medical Diagnoses
by Year and Region

Introduction

In the first edition of the ICES Practice
Atlas, we reported on regional varia-
tions in utilization of certain surgical
procedures. This material sparked
considerable interest, as professionals,
administrators, policy makers and
the general public sought to under-
stand why rates of many procedures
varied sharply according to where
patients lived. Since the release of the
first edition in May 1994, there has
been limited opportunity to address
these inter-regional variations, and
most initiatives taken could not lead
to measurable changes by March 31,
1995 — the end of the most recent fiscal
year for which hospital discharge data
were available for this edition. More-
over, as noted in the concluding
chapter of the 1994 edition, the
Ontario health care system lacks a
coordinating body to take action on
issues such as major geographic
variations in the use of services. There-
fore, in preparing this edition, we

assumed that most of the variations
demonstrated in the first edition would
persist. However, it is appropriate
to revisit the procedures covered in
the first edition, since the final year
covered therein ended March 31, 1992.
We can compare the three fiscal years
analysed in the previous edition
(1989/90 to 1991/92) to the subsequent
three years (1992/93 to 1994/95).

Accordingly, this analysis revisits the
previous procedures and has been
extended in four ways: (1) two other
common surgical procedures — cataract
surgery and cervical dilatation with
endometrial curettage (D&C) — are
covered; (2) geographic variations in
hospitalization patterns for two
common medical diagnoses — asthma
and congestive heart failure — are
included because these are regarded
as diagnoses for which hospitalization
rates may be reduced by effective
primary care and ambulatory specialist
care; (3) the section on gallbladder
surgery reflects the impact of
laparoscopic cholecystectomy,

including outpatient surgery; and
(4) the material on hysterectomy
now examines different surgical
approaches, including laparoscopically-
assisted vaginal hysterectomy.

At the outset, we should emphasize that
variations in health care are ubiquitous.
Readers browsing through the ICES
Practice Atlas will find such variations
documented repeatedly, not only for the
procedures and conditions analysed
in this chapter, but throughout the Atlas.

How, then, do the geographic variations
in this chapter fit into the larger picture
of health care services? This question is
perhaps best answered by recapitulating
some background from the first edition.
First, let us contrast analyses by site
of patient residence with the hospital-
level analyses presented in other
chapters. Hospital-level analyses
allow physicians, nurse managers
and administrators in one institution
to compare themselves directly with
other institutions. However, the dif-
ferences in practice patterns
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between two hospitals may be caused
by referral bias arising because sicker
patients, or those with unusual or
complex disorders, tend to be referred to
larger and more specialized hospitals.
These issues of different patient popu-
lations should not be major confounding
factors in comparisons by site of
patient residence. In particular, more
than 20 years of analyses of geographic
variations in rates of service have failed
to show that anything more than a
trivial component of the differences
in service rates is attributable to vari-
ations in incidence and severity of
the related illnesses. Thus, after
adjustments are made for demographic
differences (as they are in all analyses
below), we would not expect big differ-
ences in patterns of care provided to the
residents of two regions.

One possible explanation for these
differences is gross mismeasurement
of the services or populations under
analysis. A few potential sources of
imprecision are worth noting here.
Day surgery was consistently
analysed for procedures in which it
may have been applicable (e.g., chole-
cystectomy, orchidectomy and
transurethral prostatectomy). Thus,
regional variations in day surgery
utilization cannot explain the observed
patterns. Out-of-province surgery is
a concern only for a few major pro-
cedures performed for residents in
the northwest, e.g., coronary artery
bypass surgery for residents of the
Thunder Bay area, who may obtain
services in the United States or in
Winnipeg. Another source of error is
interhospital and, by extension, inter-
regional variation in the ways that
diagnoses and procedures are recorded.
Coding errors by hospitals that
came to light after the publication
of the last edition have led us to
make two changes in this edition.
First, we changed some procedure
selection algorithms to make them
more stringent and to reduce the
chance of coding errors. Second,
ICES mailed hospital level analyses
to hospitals so that they could
cross-check the data. In this edition,
we also include an appendix that
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reviews available studies on coding
accuracy. The accuracy of health
record coding in hospitals is greatest
for major surgery and diminishes
with the complexity of the informa-
tion and with secondary procedures
and diagnoses. On the basis of these
reviews and data checks, we remain
confident that only a small fraction
of the variation demonstrated below
is attributable to coding imprecision.

Turning to denominators, it is unlikely
that populations are mismeasured,
since we use Statistics Canada data
with appropriate intercensal interpola-
tions and standard age/sex adjust-
ments. These data take into account
all residents of a District Health
Council (DHC), including on-reserve
native Canadians.

Since the observed variations are
unlikely to be artifactual, the questions
posed in the first edition are still
relevant: Why do geographic variations
occur, and what measures should be
taken to respond to them? The
explanations from the first edition
remain pertinent and are repeated
unapologetically.

Some random variation in measurements
by time and place is reasonable. It is not
sensible to expect absolutely identical
rates of service in a complex system, no
matter how well managed it might be.
We accordingly present the standard
statistical tests that reflect the extent
to which the variations in surgical rates
among regions are greater than would
be expected by chance alone.

Physicians' judgements also play a role
in the variation of surgical rates. This
is a complex issue. When comparing,
for example, a region with a high rate
of a certain procedure to several other
regions, a logical concern is that
there may be inappropriate overuse
of services in the high rate area.
However, this hypothesis has not been
strongly supported in several studies in
which surgical and medical procedures
have been examined and categorized
by the strength of indications. Thus, in
some instances, rate variations may
be a signpost of underservice rather

than of overzealous intervention.
Previous studies of geographic varia-
tions in medical practice have also
shown that disparities are greatest
when there is a lack of evidence about
the best treatiment option for patients.
Faced with uncertainty and incomplete
evidence, clinicians' decisions will
understandably vary. Such variations
in practice style are not necessarily a
concern if patients have similarly good
outcomes from two or three different
approaches. However, in most cases,
there is no scientific proof that out-
comes are equivalent for different
practice patterns, and the variations
simply reflect a lack of information.
Options will usually have different costs
or risks. Geographic variations are there-
fore useful to highlight research domains
in which there has been inadequate
evaluation of the scientific basis and
economic implications of medical prac-
tice. On a more practical level, although
variations in practice patterns seldom
justify conclusions about the quality of
medical care, they do focus attention
on areas in which care may need to be
improved.

A particularly important source of
variation is the availability of services
and technologies. The most obvious
factors are medical manpower and
hospital beds. In a universal health
care system, regional disparities in
these factors should be small. However,
as noted in the last edition, Ontario's
health care system is not a planned
system per se, and there are many
inconsistencies in the organization
and availability of services. Certainly,
in remote parts of the province and
areas with low population density,
there are still difficulties in gaining
access to a variety of medical services.
One reason we have openly identified
DHCs is to permit planners, practitioners
and residents in rural or remote regions
to compare their region with other
regions. This issue has also catalyzed
the inclusion of the above-noted
medical diagnoses as bellwethers
for access to ambulatory care.

Variations in service profiles among
small areas are like screening tests in



medical practice. They tell us there may
be a problem, but before deciding on a
course of action we need to consider a
range of explanations, and on most
occasions, do more definitive tests. In
many instances, a combination of several
factors leads to variations in service
rates. Among these factors are "systems"
problems that are clearly not under the
control of any one person or institution.
Some systems problems, such as the long
distances patients in remote regions
must travel to receive specialized care,
can not be easily remedied. It is there-
fore crucial that a nonjudgemental and
blame-free approach be fostered when
investigating the causes of variations.

What, then, can be done when major
variations in surgical rates or condition-
specific hospitalization are revealed?
Hospitals and communities must review
current practices as needed and deter-
mine what influences them. Practices
must be related to available evidence
about what will best serve patients'
needs. If, as is sometimes the case,
there is latitude for improvement, a
multidisciplinary approach drawing on
total quality management, may be the
most constructive vehicle to effect
changes in the system and the practice
patterns of those working in it.

Lastly, we repeat here a key point that
was made in the first edition. Rather
than always tagging practice variations
as problems, we can also see these
variations as inadvertent experiments
that allow providers and institutions to
learn from each others' experiences.
Carried through systematically, this
learning process should catalyze move-
ment toward a consistently higher level
of effectiveness, efficiency and equity
in health care delivery in Ontario.

General Approach
to Analysis

The data sources for this chapter are the
Canadian Institute for Health Information
(CIHI) database on acute care hospital-
ization and Statistics Canada census
information. We report rates by DHC.
The patient's DHC of residence was
determined from the residence codes

Variations in Selected Surgical Procedures and Medical Diagnoses by Year and Region

in the CIHI abstracts. For ease of reference,
the more populous DHCs — Metropolitan
Toronto, Peel and Ottawa-Carleton —
are broken down further by counties,
cities, boroughs or regions on the basis
of postal codes. Only those with valid
postal codes are included in the break-
downs. Hence, the sums of the breakdowns
do not necessarily equate to the overall
DHC totals due to missing postal
codes. Fourteen procedures are included:
hip replacement, knee replacement,
abdominal aortic aneurysm repair, carotid
endarterectomy, peripheral vascular
surgery, coronary artery bypass grafting,
cholecystectomy, primary and incidental
appendectomy, radical prostatectomy,
orchidectomy, transurethral resection
of the prostate, hysterectomy, dilatation
of the cervix and endometrial curettage
(D&Q), and cataract surgery. Two medical
diagnoses — asthma and congestive heart
failure — are also covered, for the reasons
given above.

In calculating the numerator, the number
of procedures was not always equivalent
to the number of people. For example,
on occasion, one person could have two
hip replacement operations within a given
fiscal year or multi-year period as analysed
here, either one on each side or a revision
of an earlier procedure. In contrast,
hysterectomy or appendectomy
obviously cannot be repeated. This
issue is highlighted where applicable.

The CIHI database includes separations
(discharges, transfers, sign-outs or deaths)
for all patients admitted to Ontario hos-
pitals in a given fiscal year. In general,
the analyses that follow excluded all
records that carried codes showing
cancellation of surgery. We also excluded
duplicate records, sign-outs and records
showing the procedure code when the
patient was readmitted for treatment
of a complication of that procedure.
This cautious approach means that we
may have slightly underestimated the
rates of some types of surgery. Cases
with missing residence codes were also
eliminated. Cases with missing sex or
age, or with age greater than 99 were
also eliminated, but these criteria
resulted in very few exclusions.

Records of separations from Manitoba
hospitals for residents of northwestern
Ontario were obtained from the Manitoba
Health Service Commission and incorp-
orated into the numeration of the Thunder
Bay and Kenora-Rainy River DHCs.
These data were available for 1989/90
to 1993/94, but not for 1994/95, at the
time of analysis. Therefore, for 1994,/95,
we extrapolated these adjustments from
previous years. This procedure alleviated
the undercounting of some major proce-
dures for these geographic areas in our
first edition.

For most procedures, we report trends
over a 10 year period, from 1985/86 to
1994/95. All rates were adjusted for age
and sex differences among years and

regions, except for procedures specific to
one sex (for example, prostatectomy or
hysterectomy); these are age-adjusted only.

We used several different age groupings
in calculating the adjusted rates for the
small areas, depending on the age distri-
bution of the patients receiving the
procedure, in an effort maximize the
stability of the rate estimates. However,
we used one standard age grouping in
calculating the province-wide age/sex-
specific rates and overall adjusted rate.
This allows a more direct comparison of
overall rates across procedures. The
reader may notice that the province-wide
adjusted rates for 1994/95 sometimes
appear in more than one table with
slightly differing values. This reflects
the fact that different age groupings
were used to calculate these rates.

Our comparisons of surgical rates
among small areas, focused on 1992/93
to 1994/95. Rates and rankings for
1989/90 to 1991/92 are provided
for comparison. Rankings were not
provided for data specific to 1994/95,
because the stability of the rankings
would be affected by the reduction of
the numbers of procedures to a single
year. All cases in the years 1989/90 to
1991/92 and 1992/93 to 1994/95 were
combined and the numbers divided by
three to give stable rates for comparison
among the DHCs. The denominators are
drawn from Statistics Canada intercensal
population estimates for Ontario for the
years of interest; all age/sex-adjusted
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rates used the 1991 Ontario population
as the standard.

We report the standard summary mea-
sures for geographic variations. The ratio
of highest to lowest rates (the extremal
quotient) is intuitively understandable
but is driven by outliers. More useful
measures are the coefficient of variation
(CV) and the systematic component of
variation (SCV). These allow one to bench-
mark the degree of variability among
procedures and between the two time
periods included here. We also report
Chi-square values for each procedure
and period that test for variation among
the DHCs while controlling for age and
sex differences among DHCs. Most of
the overall Chi-square statistics will be
highly significant because of the large
volumes of the procedures included
here; hence, some interpretive judge-
ment must be exercised. A Chi-square
statistic is also used to compare each
DHC with the overall mean rate for the
province. We note the DHCs in which
rates are significantly higher or lower than
the mean rate. A p value of less than 0.05
is more meaningful in area-by-area com-
parisons than in the overall comparison,
which has a very high statistical power.
However, a p value of less than 0.01 is a
more reasonable threshold value because
we made multiple comparisons (e.g.,
across more than 30 DHCs).

Readers will occasionally note that two
DHCs have particularly high or low rates
but only one DHC is marked as signifi-
cantly higher than the mean rate. This is
a function of increased statistical power
in the DHC with a greater case volume.

An appendix to this chapter includes the
procedure codes used in the analyses
(A5.1). In a few instances, in which more
complicated algorithms for record selec-
tion have been used, the codes and their
rationale are also presented in the body
of the chapter. A second appendix (A5.2)
documents the excluded cases and those
with missing data by procedure and year.

The data in the first edition of the ICES
Practice Atlas were organized by county,
whereas those in this edition are organ-
ized by DHC . To facilitate comparison
of the data, the electronic version of the
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Atlas includes data by both the county
and DHC of patient residence.

The rates presented in this edition of the
ICES Practice Atlas may not agree exactly
with the rates found in the first edition
for the same procedure over the same time
period. There are two primary reasons
for this. First, we are using different
(more accurate) population estimates in
our denominators and second, we have
improved our procedures for cleaning
the data, which may produce a slightly
different count in the numerator.

Total Hip and Knee

Replacement

Overview

Lower limb arthroplasty can yield dra-
matic improvements in a patient’s
functional status and health-related
quality of life."® For example, a recent
meta-analysis of observational studies
of knee arthroplasty outcomes concluded
that more than 70% of patients have
dramatic functional benefits and more
than 80% achieve pain relief.” These
procedures are occasionally required
as a result of joint damage from inflam-
matory arthritides, (e.g., rheumatoid
arthritis or the various seronegative
syndromes). However, the predominant
indication for joint replacement is
osteoarthritis. It is estimated that 3% to
5% of people 65 years old experience
osteoarthritis of the hip joint; osteoarthritis
of the knee is even more common, and
the prevalence of both conditions rises
with age. Given the positive outcomes of
arthroplasty, its use is understandably
increasing in most industrialized coun-
tries as the technology diffuses and
populations age.

A multidisciplinary Ontario panel has
developed guidelines for family physi-
cians to decide whether a patient should
be referred to an orthopedist for possible
joint replacement.’ Non-surgical measures,
including drugs, exercise and physio-
therapy, are the first line of treatment.
The key indications for knee or hip surgery
are relief of pain and improvement of
function, if non-surgical measures are
deemed to have failed.

There are no definitive multivariate
analyses concerning the short- and long-
term benefit-risk ratios for various types
of patients who might be considered
for arthroplasty. Younger patients will
often wear out a prosthesis in less than
10 years, especially if they are heavy or
very active, whereas 90% of older and less
active patients can expect their pros-
thesis to last 10 to 15 years. A second
operation to revise failed components
can be difficult. Therefore, attempts
are often made to defer surgery as
long as possible. Deferring surgery,
however, may not always be the best
strategy if reductions in the patient’s
activity and continued deterioration of
the affected joint lead to a particularly
protracted postoperative recovery.

Reconstruction or osteotomy is some-
times an alternative in younger patients,
particularly those aged 60 or younger.
Indications for osteotomy are contro-
versial.”” Osteotomy has the particular
advantage of forestalling joint replace-
ment in selected persons who are
younger, more active and therefore
more likely to wear out a prosthetic
hip or knee. However, the rate of
osteotomy of the knee (and especially
of the hip) in Ontario is very low rela-
tive to other surgical procedures." ICES
scientists have not found any substitu-
tion effects in the use of the procedures;
for example, higher use of osteotomy
is not associated with lower rates of total
joint replacement. Therefore, we focus
here on total joint replacement alone.

Analysis of Total Hip
and Knee Replacements

Methods

The analyses for total hip and total knee
replacement closely followed the general
approach outlined above. Procedure
codes are included in appendix A5.1
while missing data and excluded cases
are summarized in appendix A5.2.

Overall Trends in Hip and
Knee Surgery

We reported in the first edition that the
overall provincial age/sex-adjusted
rate for total hip replacement had
almost doubled between 1981/82 and
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Overall Age/Sex-adjusted Hip and Knee Replacement 1991/92.” This rate showed a definite
Rates per 100,000 Population 20 Years and Over in Ontario, deceleration in growth from 1985/86,

1985/86 - 1994/95 when the rate was 65.3 per 100,000
adults, to 1994/95 when it was 83.7

100 per 100,000 adults (Exhibit 5.1). Women
90 - continued to undergo total hip replace-
. ' ment more often than men, with higher
< utilization most evident in those 65
2704 years of age and over. This age group
§_ 60 is also the group most likely to under-
g go this procedure. Growth in utilization
§ 50 4 during the decade was most pronounced
g 20 1 in women aged 65 and older and in
E’_ o men aged 75 and older (Exhibit 5.2).
= ] For knee replacement surgery, a greater
207 than fourfold growth in age/sex-adjusted
10 A rates for Ontario as a whole from
o . . . . . . . . 1981/82 to 1991/92 was reported in
1985/86 1986/87 1987/88 1988/89 1989/90 1990/91 1991/92 1992/93 1993/94 1994/95 the previous edition."® This growth has

decelerated somewhat but continued,
from 64.9 procedures per 100,000

adults in 1991/92 to 79.6 per 100,000
Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health adults in 1994/95 (Exhibit 5.1). It is

Fiscal Year

Type of Case: —#—Hip —&— Knee

apparent that the difference in rates

Exhibit 5.2: Overall and Age/Sex-specific Hip Replacement Rates per 100,000 Population

20 Years and Over in Ontario, 1985/86 - 1994/95

Women by Age Group Men by Age Group
Fiscal Year
Overall Rate 20-34 35-49 50 - 64 65 -74 75+ 20-34 35-49 50 - 64 65 - 74 75+

1985/86 65.3 3.2 14.0 99.1 260.3 319.8 2.9 13.6 87.8 243.4 265.8
1986/87 67.1 2.6 13.6 102.0 287.3 330.5 2.2 13.3 88.1 248.1 254.9
1987/88 70.3 2.7 13.7 108.4 291.4 345.4 34 13.8 93.1 258.6 282.3
1988/89 71.2 3.6 15.4 107.8 303.5 351.2 2.1 16.0 94.4 251.9 2714
1989/90 71.0 3.3 13.1 106.9 288.7 337.2 2.8 13.7 104.7 260.7 289.4
1990/91 76.3 25 15.9 111.7 320.2 378.3 3.7 19.4 97.6 266.4 324.3
1991/92 81.0 4.8 17.3 119.5 334.3 408.2 3.5 18.6 107.0 274.8 335.5
1992/93 80.5 4.0 16.3 114.8 347.2 391.0 4.0 155 106.0 286.2 347.0
1993/94 79.8 4.5 16.8 109.2 340.1 373.0 3.8 18.7 109.7 285.6 345.2
1994/95 83.7 5.7 16.6 109.8 377.2 407.5 3.5 19.5 117.2 279.6 341.2
Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health

Exhibit 5.3: Overall and Age/Sex-specific Knee Replacement Rates per 100,000 Population

20 Years and Over in Ontario, 1985/86 - 1994/95

Women by Age Group Men by Age Group
Fiscal Year
Overall Rate 20-34 35-49 50 - 64 65 - 74 75+ 20-34 35-49 50 - 64 65 - 74 75+

1985/86 28.1 0.4 315} 40.2 159.0 139.3 0.5 21 26.6 104.1 114.2
1986/87 32.6 0.5 2.8 48.4 180.0 159.5 0.3 29 32.8 1115 154.6
1987/88 39.2 0.8 4.8 59.2 209.6 175.7 0.4 1.4 37.7 163.7 180.9
1988/89 42.8 0.5 4.4 65.1 2195 200.2 0.7 3.8 46.9 177.0 173.3
1989/90 48.9 1.1 4.3 72.4 264.3 220.7 0.9 2.8 51.1 201.4 212.7
1990/91 55.7 1.5 4.5 81.2 308.4 247.9 1.1 29 53.9 232.9 246.8
1991/92 64.9 0.7 5.6 92.4 335.6 3233 0.6 3.7 63.7 283.5 277.6
1992/93 68.2 1.2 5.4 97.5 357.9 320.3 1.1 4.6 76.0 283.5 290.8
1993/94 74.1 1.5 7.0 106.2 403.0 322.4 0.8 4.2 79.6 316.8 321.6
1994/95 79.6 1.5 7.7 112.9 421.5 340.2 0.7 5.0 86.3 341.3 381.3
Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health
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between total hip replacement and total
knee replacement is narrowing; if current
trends continue, knee replacement
will soon be more common than hip
replacement. In the first edition, which
tracked trends to 1991/92, there were
higher knee surgery rates among
women than among men in almost all
age groups. By 1994/95, however,
total knee replacement was more
common in men aged 75 and older
than in women of this age group.
However, there has been more or less
parallel growth of rates in men and in
women in other age groups (Exhibit 5.3).

Geographic Variations in Hip
Replacement Surgery

As the map demonstrates (Exhibit 5.4),
there is some variation in the rate of
total hip replacement among DHCs
(see also the list of DHC-specific rates
in Exhibit 5.5). Metropolitan Toronto
and Ottawa-Carleton are low outliers,
and other areas are also ranked low but
are not significant owing to smaller
numbers of procedures. The high rate
DHCs are also listed. The Huron/Perth,
Kingston, Frontenac and Lennox & Adding-
ton, and Grey-Bruce DHCs are more than
20% higher than the provincial average.

As in the previous edition, we characterize
the degree of interarea variation as
small (see summary measures at the
foot of Exhibit 5.5). Comparison of the
1989/90 to 1991/92 period with the
1992/93 to 1994/95 period also shows
that the variation is declining. However,
the rankings of total hip replacement
rates for DHCs have remained somewhat
consistent, with a Spearman rank corre-
lation coefficient of 0.807 (p < 0.0001)
between these two periods.

Geographic Variations in Knee
Replacement Surgery

As mapped in Exhibit 5.6, the rate of
total knee replacement continues to vary
moderately according to the DHC of
residence of the patients undergoing
the procedure (see also the list of DHC-
specific rates in Exhibit 5.7). Variations
in the rate of total knee replacement
remain greater than those of total hip
replacement, as noted in the first edition,
but with some parallel tracking of high-
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and low-rate districts for both proce-
dures. For 1992/93 to 1994/95,
Huron/Perth and Kent County are
more than 80% above the provincial
average. As with total hip replacement,
Metropolitan Toronto and Ottawa
-Carleton are low outliers. The low
rates of total knee replacement
appear to extend to the communities
around Toronto, with York Region
and Halton also being low outliers.

There is some evidence of a reduction
in variations among DHCs, which is
compatible with the hypothesis that
as the technology diffuses and overall
rates rise, the disparities between faster
and slower uptake DHCs level out. All
measures of variation have fallen from
the 1989/90 to 1991/92 period to the
1992/93 to 1994/95 period (see foot of
Exhibit 5.7). However, the relative ranking
of DHCs has persisted over the last
few years, with a Spearman rank
correlation coefficient between the
two periods of 0.868 (p < 0.0001).

Comment

After tracking joint replacement surgery
in Ontario from the first edition to the
most recent period reviewed here, it is
clear that rates of total hip replacement
and especially total knee replacement
have increased dramatically since the
early 1980s. Whereas knee replacement
utilization lagged behind hip replace-
ment for most of the last decade, rates
of the two procedures have converged
over the last three years. If current
trends continue, total knee replacement
will definitely be more common than
total hip replacement in Ontario by the
year 2000. The increasing need for
knee replacement is not surprising,
since osteoarthritis of the knee is very
prevalent and expected to be more
prevalent in the future as a result of
the fitness activities of the present
generation of middle-aged people.

DHC variations in total hip replace-
ment were small in 1989/90 to 1991/92
and fell further in the most recent
period; similarly variations in total
knee replacement, which were moderate
to large in 1989/90 to 1991/92 are
also declining. The most recent Ontario

data show some parallels with analyses
of National Health Service data from
England and Wales, where area varia-
tions in the rate of total hip replace-
ment levelled out as utilization rose
and the technology was diffused.""
The British data also suggest that revi-
sions of previous operations, as well
as other primary joint replacements
in the same patient, are important
facets of utilization profiles.'
Unfortunately, our analysis does not
permit us to address the issue of
second or bilateral operations for the
same patient. As more primary hip
and knee replacements are conducted,
the number of revisions will increase.
It is anticipated that more detailed
analysis, breaking out primary
replacement and revisions, will be
included in the next edition of the
ICES Practice Atlas.

We should also note that age/sex-
adjustment may not adequately adjust
for differences in the prevalence and
severity of osteoarthritis, although
ecological correlations based on self-
reported musculoskeletal disability
from the Ontario Health Survey do
not appear to explain the observed
variations in hip and knee arthroplasty.

Area variations in joint arthroplasty
have also been documented in Manitoba,"
Quebec,” and in the United States.”"*
The degree of variation seen in Ontario
is typical of that found in these other
jurisdictions. Variations in practice
styles are one source of such variations.
Canadian® and US* survey data
confirm that there are areas of dis-
agreement when orthopedic surgeons
are asked about indications for knee
replacement. A 1992 New Zealand
panel” also noted “difficulty in getting
agreed guidelines” for joint replace-
ment “because there appears to be no
general agreement anywhere, nationally
or internationally.” British data further
show that the threshold for surgical
referral of orthopedic patients for
hip or knee replacement varies
among general practitioners.”
However, although variations in clinical
decision-making are one likely factor
in rate variations, it should be
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emphasized that budgets — and
budgeting processes — for hip and
knee prosthesis purchases vary from
one hospital to the next. This creates
a situation in which DHC variations
in access to hip and knee replacement
are difficult to address because there
is no regional or provincial planning
framework. Matters are exacerbated
by the falling number of orthopedic
surgeons in Ontario and their decisions
to restrict their practices to specific
subdisciplines other than joint replace-
ment.

The total hip replacement rates in
Ontario are now higher than those in
most European jurisdictions, although
one region of Denmark has reported
a rate of 82 per 100,000 total popu-
lation in 1988,/90*” which would be
about 15% above Ontario’s rate after
adjustment for different denominators.
As for total knee replacement, the
Ontario experience again mirrors
international trends. In 1988, US data
showed considerable interstate varia-
tion in rates, from 22 to 98 per 100,000
total population,” but most experts
expect these variations to have dimin-
ished with the growing success and
popularity of knee replacement oper-
ations. Similarly, in Ontario, use of
total knee replacement remains more
geographically variable than total hip
replacement, but the variations are
diminishing steadily.

A multifaceted approach is needed
to understand the persistent varia-
tions in joint replacement in Ontario.
We noted earlier that guidelines for
appropriate total hip and knee replace-
ment case selection have been developed
by an expert panel convened by ICES.*
These guidelines have been applied
to a random sample of hospital
charts for patients undergoing joint
replacement in high- and low-rate
areas. Tellingly, there appears to be
no major difference in case selection,
or in appropriateness of surgery,
between the high- and low-rate areas.
Other research by a Toronto team
including ICES researchers is addressing
whether the prevalence of osteoarthritis
differs between areas with high and

Variations in Selected Surgical Procedures and Medical Diagnoses by Year and Region

low rates of joint replacement. If, as
we expect, the burden of operable
disease is similar in both types of
regions, this would suggest that
further growth in the use of joint
replacement surgery is desirable.

Apart from rate variations, waiting
lists constitute another "health-systems"
issue in joint replacement surgery.
Lengthy queues have been reported
in some Canadian provinces,” the
United Kingdom,” and New Zealand.”
Surveys of Canadian patients suggest
that waiting times of three to four
months are well-tolerated but that
dissatisfaction mounts with increasing
delays.’"* Primary research by ICES
has confirmed that there is a sub-
stantial reduction in quality of life
for patients awaiting joint replace-
ment, with dramatic improvements
shortly after surgery.” These same
data do not reveal the desired inverse
correlation between severity of symp-
toms or dysfunction and waiting times.
In addition to guidelines on referral
decisions, our expert panel has gen-
erated guidelines for relative queue
priority among patients accepted for
hip and knee surgery.! We suggest that
these guidelines be a starting point
for a program of closer monitoring
and better management of waiting
lists for these procedures.

Assuming that further growth in the
use of total hip and knee replacement
is desirable, how might the health
care system pay for increased use of
these important life-enhancing proce-
dures and manage the existing differ-
ences in regional utilization? In the
concluding chapter of the first edition,
we highlighted the potential increase
in joint replacements that could be
achieved by reinvesting savings from
elsewhere in the system, using the
example of reduced utilization of
total hysterectomy.* Other options
include finding more efficient ways
to provide the same service. US data
show average hospital charges in the
early 1990s of $12,000 to $14,000
(US) for lower limb joint replacement.
A Canadian group has estimated the
average cost of initial hospitalization

for hip replacement at $9,990 in 1988
dollars, which is in line with the usual
cost differential between Canadian
and US hospital services.” Detailed
examination of cost trends in one US
centre showed that the cost of total
hip replacement was $12,348 (US) in
1990 dollars, whereas knees were costed
at $11,826 (US) in 1991 dollars; in both
cases, the prosthesis purchase prices
were important factors in rising
costs.™ Recent reviews of the com-
parative performance of prostheses
have highlighted the methodological
deficiencies in available evidence and
questioned whether newer and more
expensive devices are appropriately
selected and used.” One of the best
comparative studies is a Canadian
trial of conventional cemented hip
prostheses versus newer “cementless”
devices; this study showed identical
outcomes in the two groups after 2
years.” Unfortunately, many years of
follow-up are needed to generate a
full comparative profile of prosthesis
performance.

Savings might also be realized by
reducing lengths of stay in acute care
hospitals after total hip or knee
replacement. Data in Chapter 8 show
that the current length of stay after
joint replacement surgery in Ontario
hospitals remains at about 10 to 11
days on average. Weingarten and
associates® have now developed
decision rules to help select patients
for total hip replacement who are at
a low risk of complications and who
can be transferred safely from an
acute care hospital to a rehabilitation
program after five days.*” About 70%
of their patients were in this group.
Adoption of such guidelines in Ontario,
contingent on the availability of
appropriate rehabilitative facilities,
could lead to meaningful cost savings.
However, it is also important to ensure
that the costs of a lengthy rehabilita-
tion stay do not mitigate the savings
achieved by earlier discharges from
acute care hospitals. One alternative
worthy of evaluation, pioneered by
the Orthopaedic and Arthritic Hospital in
Toronto, involves seven days of standard
postoperative recovery followed by
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seven days of very intensive mobiliza-
tion and rehabilitation for selected
patients; preliminary data show that
less than 20% of patients treated this
way require further physiotherapy
(Dr. Jeffrey Gollish, Orthopaedic and
Arthritic Hospital, Toronto: personal
communication, 1996).

There are several unresolved issues
about the management and delivery
of hip and knee replacement surgery
in Ontario. The emerging evidence
suggests that some continued growth
in the use of both procedures is war-
ranted. However, a registry system
with a minimal data set on each patient’s
clinical profile might be helpful in
three respects. First, it could give
referring physicians acuity-adjusted
information about waiting times to
see orthopedists who do joint replace-
ment as well as their typical booking
times before surgery. Second, by
highlighting waiting times in relation
to severity of pain and dysfunction,
it would also encourage surgeons to
review their queue management
practices in relation to those of their
colleagues and catalyze some streaming
of patients within established groups
of surgeons. In this regard, analysis
of 8,517 consecutive patients under-
going coronary artery bypass grafting
in the Provincial Adult Cardiac Care
Registry confirms that 99.1% of
patients underwent surgery in their
registering institution." The registry
mechanism thus serves to inform
physicians and promotes better
referral and management decisions;
it does not tend to move patients
after they have made a choice and
established rapport with a particular
practitioner.

Third, in keeping with the model of
the successful Swedish joint registry,
an Ontario arthroplasty registry might
be a useful method of monitoring
device performance and documenting
operator-specific outcomes. There
also appears to be a need to test and
implement standardized protocols to
reduce length of stay in acute care
hospitals after joint replacement,
since much of the rehabilitative care
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could be delivered in alternative settings.
The purchasing patterns for prostheses
bear review, since substantial savings
might be achieved by group purchasing
and standardized criteria for prosthesis
selection. Last, given continuing budgetary
pressures, there is a clear need for
regionalized planning, lest uncoordinated
shifts in availability of operating room
time or cuts to prosthesis budgets
exacerbate existing variations in the
use of these quality of life enhancing
procedures.
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Cholecystectomy

Overview

The use of cholecystectomy has
important implications for resource
allocation in the provincial health
care system since the procedure is so
frequently performed. In Ontario,
cholecystectomy performed by
laparoscopic approach was first
introduced in 1990 and has now
essentially replaced the traditional
approach (open cholecystectomy) to
become the surgical practice of
choice for removing the gallbladder.

Some argue that the diffusion of a
new procedure should follow the
release of results from randomized
clinical trials that compare the new
procedure with an existing gold stan-
dard.” Supporters of this position **
argue that laparoscopic cholecystectomy
should have been adopted only if
results from randomized clinical trials
indicated that it led to significantly
lower morbidity and mortality rates
than conventional open cholecystectomy.
In reality, only a few small clinical
trials of laparoscopic cholecystectomy
have been performed, and these
results were available only after the
widespread diffusion of laparoscopic
cholecystectomy.

Fortunately, these trials suggest some
advantages for laparoscopic methods.
One randomized trial in Canada
(involving 70 patients) compared
laparoscopic cholecystectomy with
minicholecystectomy (traditional
cholecystectomy performed through
a very small incision).” Patients in the
laparoscopic cholecystectomy group
experienced significantly less postop-
erative pain, an earlier resumption of
full diet, reduced hospital stay and
an earlier return to work than patients
in the minicholecystectomy group. In
another trial in Norway,” 70 patients
were randomly assigned to laparoscopic
or open cholecystectomy and similar
benefits were seen. There was no dif-
ference in total complication rates
between the open and laparoscopic
cholecystectomy groups but two

Y

patients in the laparoscopic cholecys-
tectomy group were readmitted to
hospital because of abdominal pain.

Studies in the United States have
found increases of 21% to 60% in the
rate of cholecystectomy performed
among the general population after
laparoscopic cholecystectomy was
introduced.” ™ The reasons for the
increases are speculative but may be
related to a pent-up demand among
symptomatic patients who were pre-
viously refused or who refused to
undergo major surgery.” Alternatively,
the increase may reflect a broadening
of accepted indications for the proce-
dure. Patients previously thought to
have questionable indications for the
procedure may now be offered the new
technology because of the presumed
lower morbidity associated with it.***
One recent US study suggests that
the threshold for performing chole-
cystectomy has been lowered. This
conclusion was reached because the
proportions of patients with uncom-
plicated gallstone disease and with
elective admissions in Pennsylvania
increased 52% after the introduction
of laparoscopic cholecystectomy.’ A
recent Canadian study by our group
had similar findings.”

We examine the trends in numbers
and rates of cholecystectomy in Ontario
before and after the introduction of
laparoscopic cholecystectomy.

Analysis of
Cholecystectomy

Methods

Standard methods were used to
determine the age/sex-adjusted rates
over time and by DHC. To determine
the proportion of cases performed
laparoscopically, we used the number of
cases of laparoscopic cholecystectomy
divided by the total number of chole-
cystectomies conducted per year.
The search algorithm included day
surgery as well as inpatient procedures.
Procedure codes are included in
appendix A5.1 while missing data
and excluded cases are summarized
in appendix A5.2.

Overall Trends in
Cholecystectomy

Rates of cholecystectomy (adjusted for
differences in age and sex) declined
from the early 1980s until 1988/89.
After 1988/89, rates increased 23%
from 288 per 100,000 population in
1988/89 to 354 per 100,000 in 1992/93.
Between 1992/93 and 1993/94, rates
fell approximately 7% but then increased
by 2% from 1993/94 to 1994/95.
Overall, there was an increase of 16%
from 1988/89 to 1994/95 (Exhibit 5.8)
in the rate of cholecystectomy and a
32% increase in the number of chole-
cystectomies performed. Age/sex-
specific rates increased after 1987/88
for all age groups except for patients
over age 75 (Exhibit 5.9). Women of
all ages had rates of gallbladder
surgery higher than those of men,
except for women over 75 years of
age. Since the denominator for these
rates is the entire population rather
than people with intact gallbladders,
the lower rate for women over 75 may
be an artifact of earlier high rates of
cholecystectomy in younger women.

Geographic Variations in
Cholecystectomy

The rate of cholecystectomy varied
according to the location of patient
residence (Exhibits 5.10 and 5.11).
Compared with other procedures, the
relative variation between higher and
lower rate regions was small. None-
theless, the absolute difference in the
cholecystectomy rate between the
highest rate area and the lowest rate
area was very large; in the 1992/93 to
1994/95 period, the highest rate region
was Kenora-Rainy River, with a rate of
534 per 100,000 adults, and the lowest
rate DHC was Ottawa-Carleton, with a
rate of 289 per 100,000 adults, an
absolute difference of 245 per 100,000.
There has been little change in the
rankings of the various DHCs over
time. The rate of cholecystectomy
increased in virtually all districts
except for Lambton, whose rank shifted
from second in 1989/90 to 1991/92
to seventh in 1992/93 to 1994/95.
There were 13 DHCs with rates
significantly above the provincial
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average and four DHCs with rates
below. The Spearman correlation
between the rankings in the period
1989/90 to 1991/92 and 1992/93 to
1994/95 was high, at 0.872.

Trends in Surgical Approach
for Cholecystectomy

There has been a dramatic increase in the
use of laparoscopic cholecystectomy in
Ontario between 1989/90 and 1994/95.
The proportion of procedures performed
as laparoscopic cholecystectomy rose
from less than 1% of the total to more
than 85% (Exhibit 5.12). The number
of hospitals adopting laparoscopic
cholecystectomy increased rapidly
over a three year period in both teaching
and community hospitals.

Comment

In the first edition of the ICES Practice
Atlas, we expressed a concern that
the introduction of laparoscopic
cholecystectomy might be associated
with an increase in the already high
cholecystectomy rates in the province.
We have observed a 32% increase in
the absolute number of cholecyst-
ectomies performed between 1987/88
and 1994/95 and a 12% increase in
cholecystectomy rates, findings similar
to observations in other jurisdictions.
Over the same time period, the Ontario
population increased only 7.4%. There
was a slight fall in cholecystectomy
rates in 1992/93 and 1993/94 but it
is not known whether this was due

to decreases in available patients, a
decline in the number of operating
room slots or a reduction in number
of hospital beds. This fall in rates
occurred at the same time as the
major shift to day surgery. The
decline in cholecystectomies was
short-lived, and the numbers and
rates increased again in 1994/95.

If the increase in the number of
procedures was due to a backlog of
symptomatic patients unwilling to
undergo open cholecystectomy but
willing to have laparoscopic cholecyst-
ectomy, we should expect the rates to
decline to the level seen in earlier years
after these patients have passed
through the system. However, the
increase in rates between 1993/94 and
1994/95 does not support this view.
Alternatively, the higher rates may
reflect the wide acceptance of broader
indications for surgery. Our data are
consistent with this explanation for
the change in rates.’ This explanation,
in turn, raises concerns, given that
cholecystectomy rates in Ontario were
already much higher than in the
United Kingdom and various European
jurisdictions before the introduction
of the laparoscopic approach.”*

Although the laparoscopic technique
is beneficial both from a patient and
provider perspective, the increase in
overall utilization and the associated
costs raise concerns for the hospital
sector as a whole. Costs to hospitals
may be reduced by using nondisposable
instruments for laparoscopic chole-
cystectomy.”® If a sufficiently low
cost for laparoscopic cholecystectomy
can be achieved, the total cost of

Exhibit 5.9: Overall and Age/Sex-specific Cholecystectomy Rates per 100,000 Population

20 Years and Over in Ontario, 1985/86 - 1994/95

Women by Age Group Men by Age Group
Fiscal Year
Overall Rate 20-34 35-49 50 - 64 65 - 74 75+ 20-34 35-49 50 - 64 65 - 74 75+

1985/86 316.4 317.5 410.6 572.3 610.8 460.7 41.8 166.8 328.4 491.8 492.7
1986/87 307.3 297.1 409.4 561.6 609.5 440.4 37.8 152.2 321.2 487.4 504.2
1987/88 299.7 300.5 397.0 562.3 580.6 424.9 344 148.5 307.8 457.1 481.2
1988/89 288.2 298.4 379.5 530.7 539.2 388.3 36.9 145.3 297.6 453.2 444.0
1989/90 299.6 319.2 390.4 562.2 578.3 388.7 41.4 143.9 302.4 453.5 441.4
1990/91 307.3 337.9 402.7 585.2 561.2 401.6 40.4 148.2 298.5 465.6 451.8
1991/92 326.9 364.1 429.6 605.9 607.7 379.6 45.6 158.8 325.4 501.0 489.9
1992/93 353.8 385.6 467.4 673.2 660.8 426.8 50.9 174.9 348.6 5314 476.1
1993/94 330.2 354.9 435.6 644.9 620.6 404.2 45.5 153.1 330.0 496.4 462.7
1994/95 335.8 371.9 444.4 650.7 638.9 385.8 52.0 156.3 320.8 498.4 446.4
Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health

65



Burweysiwi] /buissidiN  "zZ YHOMIUdM-UOYjIlEeH 7|

0'8Z€ 01/°88¢ uoibay NIOA €€ eiebeIN |7 uoleH |1

m_ 2'ZSE 01 £°pEE punos Alied-eyodsniy 1S9M  “Z€ 01u040] uelj0dOoJBN ‘0T abpIy auld B eyuemey ‘uoungieq ‘0l
) /'69€ 01 G esel ulRyng-uolbulPM L€ Aingpns-uinojiuely 61 3|0JJION-PUBLIIP[EH 6
M 9°00% 03 /°S/€ uoibay ool "0O€ uoiqwe] ‘gl adnig-Aaun g
m 0'vES 01 Z'20v Aeg 1opunyl "6 uo1BuUIppY 7 Xouua Auno) xass3 ‘Z
0 A3]|eA saweyl ‘gz pue deuajuol4 ‘uoisbury /| olBIUQ UJdISeI 9
(s3]1uInb) Aluno) sodwis /2 Aunodusy ‘9| pUNOS Alled-BYOMSNIA IS8T °G

?1ey paisnfpe-xas/aby . ) .

A3||eA neapry 97 I9AIY Auley-eIOUDY G| uoibay weying ‘v
AlUno) masjudy sz yuad/uoiny “p| duelydo) ¢
[9ed "¢ S911UN0D wuelg ‘¢
|[euolfay UoOIB|IBD-BMBIQ €7 piemp3 aduLld % sbunsey "¢ ewobly |

OlIBIUQ UJRYINOS

0«

S|12UN0)D) YijesH 10LISIA

oleljuQ ulaylioN

S6/v661 - £6/2661 ‘OlLIPIUQO Ul 2DUIPISIY JU3IIV]
Jo vaiy DHA Aq 419AQ pup sivaf gZ uonvindod 000001 42d
s3Iy Aui01333sA23joy>) pairsnlpv-xas/aby

66



Variations in Selected Surgical Procedures and Medical Diagnoses by Year and Region

Li[edH Jo ANsiuiw oLeuO ‘(IHI1D) uoiew.Ioju] YiesH o) 8inyisu| uelpeur) :82.nos ejed [9A8] %T 0 T8 WeoylublS [  19A3] %T e WedyIubIS 4  [9A3] %S Te Jueolubis
(1000°0>d ‘Z€ ¥P) 2°9T¥ (1000°0>d ‘Z€ +'P) ¥'59¥ (o1res pooyi1]) 8senbs-1yo paisnipy
o€z 8'62 [ADS] uoneiren jo uauodwod deWLISAS
(50'0>d) z28°0=d uone|aliod uewieads 6T 6T [O3] wenond rewsnx3a
szt 44" [AD] (%) uoneLiea jo 1uaid1e0)d
g'Gee 86T'LC 7'6€€ 250'L2 TTTE oueIuQ [e10L
1062 TET'T m ze 2682 S0T'T 43 9'T.2 uoibay HI0A
29y 8L 0T G'/8€ 89 €T ¥'8ve punos Alred-e30Xsniy 1S
£1ee 105 12 €vee 905 0z §'62€ utiayng-uoibuljem
fete LT0'T 9z T'9€€ 256 1z L€TE uoibsy 0ojia1eM
T'9ve 9TP * T 0'6.€ 114 L S'2LE Aeg Jspunyy
§'GEE SEV'T 8z 0'82¢ 78€'T 62 L'v0€ A8|ren sswey |
9'0€€ Sl 6T 2'95¢ 5z8 €z 8'6T¢ Aunod soowis
8'7Se 9ev LT 9'€9¢ 19%4% 6 1'S9€ As|ren nespry
5'69€ 9.2 zT 8'GLE 182 0T L'v9€ Aunod maljusy
zele 8TE'T T'€9€ ¥52'T 0'€ze ebnessissiN Jo A11D
z91¢ 529 T1EE 9 L'v0€ uoidwe.g jo Auo
G'€GE EV6'T 12 zese 968'T 14 ¥'L1€ HEEE
1662 €zy 0862 STy 2°€62 uoibay ulaISe\ ‘eMeNO
5062 298 8'€Le 662 £'85¢ uoifay ulslses ‘emeno
8'LE€ 09¢ T22e £ve €8¢ emeno jo Ao
0°00€ Sv9'T m €e 1882 18S'T 1€ 6'T.2 :[euolbay uols|iRD-BMENO
8Ty €6¢ m 9 Z'L0% 68¢ /T 0vee BuiwessiwiL/BuissidiN
9'G.€ 86T'T *x €1 L'SLE 86T'T 44 102€ eiebelN
¥'10€ 09¢ 8',0€ vGe 1€l2 YI0A JO A1D
z'see 092'T 9EVe ¥S2'T £1ee 01u010] JO A1D
T'.2€ LIE'T 9'62¢€ LEE'T 2'S8¢ ybnoiog.reas jo Ao
6'02€ 09S'T 0/2€ LES'T 0'592 40A YLION Jo A11D
9'€TE GG8 ¥'0€€ 0.8 6'TOE 830921g013 Jo A11D
0962 8.2 €062 €92 €962 %10A 3se3 Jo ybnolog
9'€62 169'S m 1€ 9'00€ ST9'S €€ 8'€92 :0juoio] ueljodoslo
80Ty 829 m r4 LYEY 799 ¥ ArA01 4 Aingpns-uinoiuep
£'80% 1134 m L 9'00% 404 z L0EY uoiquie
6'26¢ 26€ vz 6'7ve 1S¥ 12 2'90€ uolBulppy ® XouusT pue deusiuol4 ‘uolsbuly
8'/GE 862 8T 185¢ 00€ T ¥'€GE Auno) 1uey|
¥'TIS 0Te m T 0'ves LT€ T £'€05 1Al Aurey-eiousy
8'69¢ T.€ 0z G'€GE 0S€ 6T 1'62€ Yiad/uoinH
9'80% 0L¥ ** 6 2'26¢ 144 ST v'ove $81uN0Y premp3 8dulld % sbunsey
9'69¢ 8ve'T *x vT 1'69€ 0€e'T 9T 8'6E€ U1J0MIUSAN-UOY|IWUeH
€€ze 108 6 ¥'9z¢ 808 9z 0€TE uoieH
€/G¢ 118 * qT 1'89¢ 658 8T 8'62€ abpry auld % eyremey| ‘uoungieH
[ ans LT€ m S £6TY zze 8 6'99€ >|04JON-puUBWIP[EH
v'6.2 e * 0€ ¥'L0€ 0.€ sz V1€ sonig-£a19
ZTLE 156 m 8 8'96€ 910'T S L'8L€ Aunod xass3
8'90% 595 m 14 6Ty 9.5 9 ZvLE oueIUQ UJIBlSE]
€'9G¢ 16T 2z 6'TGE 66T o€ ¥'T0€E punos Aired-e3oxsniy ise3
€'€GE 980'T 14 7'6€€ 520'T 8z 108 uoibay weying
6'28€ €52 m € €y 08¢ € 9'60% aueIY20D
T'G6€ 8ve 9T 8'59¢ 12¢ zT 62G€ welg
6,2€ L1€ ford 7'SYE 8€EE 7T 6'GVE ewob|y
000‘00T 12d a1ey sainpadsoid anjea-d suey 000'00T Jad a1ey JesA/salnpadold suey 000°00T 12d a1y
paisnlpe-xas/aby 10 JaquinN paisnlpe-xas/aby 10 JaquinN paisnipe-xas/aby [12UN0D YIesH 1011sIa
G6/766T G6/V66T - £6/266T 26/166T - 06/686T

S6/7661 - 06/6861 ‘OLIDIUQ Ul 2DUDPISIY

anvd Jo vaiy DHA Aq 4940 puv sivax 02 uonvindod 000°00T 42d sa1vy Aui01231s4d3joy) paisnlpv-xas/aby :T1T'G

67



laparoscopic cholecystectomy for
the health care sector could be lowered,
notwithstanding the increase in the
number of procedures.

From a patient point of view, those
undergoing laparoscopic cholecyst-
ectomy experience significantly less
postoperative pain, a better cosmetic
result, an earlier resumption of full
diet, reduced hospital stay and an
earlier return to work than patients
who undergo open cholecystectomy.
These benefits strongly support the use
of laparoscopic cholecystectomy.
However, to evaluate fully the outcomes
of laparoscopic cholecystectomy, a
large scale randomized clinical trial
would be most appropriate. Realistically,
it is extremely unlikely that such a
trial will now be launched because it
is neither feasible nor ethical.”
Nonrandomized studies using histor-
ical or concurrent controls suggest
that laparoscopic cholecystectomy
may be associated with comparable
or lower morbidity rates than open
procedures, but the changing case
mix of patients, indications, experience
of the surgeon and other factors may
explain this finding. Overall mortality
rates after cholecystectomy have not
been affected by the introduction of
laparoscopic cholecystectomy.****

Longer-term outcomes can be assessed
now that laparoscopic cholecystectomy
has diffused widely; we recommend
that physicians participate in the
monitoring of hospital-specific
mortality rates, bile duct injury
rates and indications for cholecyst-
ectomy as part of quality assurance
and risk management activities.
Hospital-specific data on cholecyst-
ectomy are included in Chapter 7.
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Percentage of Laparoscopic vs. Open Cholecystectomies

in Ontario, 1989/90 - 1994/95
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Fiscal Year

Type of Case: I Laparoscopic 1 Open

Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health
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Primary and Incidental

Appendectomy

Overview

Primary appendectomy is defined
as laparotomy with removal of the
appendix in the presence of
suspected or confirmed appendicitis.
Appendectomy performed for preven-
tive purposes on patients undergoing
another abdominal procedure is
termed “incidental appendectomy”.
The issues surrounding utilization
of these two procedures were
reviewed in some detail in the first
edition of the ICES Practice Atlas,
including a geographic analysis of
appendectomy utilization” and
hospital-specific profiles.” Two
articles by ICES scientists and staff
have also appeared on this topic.”*
In what follows, we outline some
changes in the coding algorithms
used to select and categorize cases,
update the previous profiles to include
the three most recent fiscal years
and recapitulate the relevant issues.

Delay in surgical intervention for
suspected appendicitis may lead to
complications such as perforation
(commonly known as “rupture”) and
peritonitis with sepsis. Since the
diagnosis of appendicitis can be
difficult and is primarily clinical,
some appendectomies will inevitably
be performed on patients who have
conditions such as mesenteric lymph-
adenitis that do not require surgery.
These cases are termed “negative
appendectomies”; however, some
patients in this category have other
acute disorders that require laparotomy
and further surgery. What remains
unresolved is the optimal proportion
of positive appendectomies in relation
to all primary appendectomies —

a percentage commonly termed
“diagnostic accuracy.”

In this section, we revisit the utilization
of appendectomy in Ontario to address
two basic questions: (1) How has use
of the procedure changed over time?
We earlier demonstrated a trend toward
increasing diagnostic accuracy and
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hoped to see it continue from 1992/93
to 1994/95. (2) How uniform have
the changes been? We earlier hypothe-
sized and showed that positive primary
appendectomy rates would be more
consistent among small areas than the
other categories of procedures we ex-
amined, that progress in preoperative
diagnosis (and attendant diagnostic
accuracy) would be less consistent,
as measured by greater variation in
negative primary appendectomy rates,
and that variation would be largest for
incidental appendectomy. We hoped to
demonstrate a reduction in inter-DHC
variation in negative appendectomy
rates in 1992/93 to 1994/95 as
compared with 1989/90 to 1991/92,
along with a further decline in the over-
all rate of incidental appendectomy.

Analysis of
Appendectomy

Methods

We used the methods previously
described, with one exception. Because
appendectomies are performed on
patients of any age, the denominators
included all people in Ontario. Age
standardization was based on the
following age groups: 0 to 19, 20 to 34,
35 to 49, 50 to 64, 65 to 74, and 75
and older for temporal trends, and
0 to 14, 15 to 29, 30 to 44, and 45 and
older for small-area-variation analysis.

In the most straightforward scenario
for coding procedures, one would
simply assign an incidental append-
ectomy to the relevant Canadian
Classification of Procedures (CCP)
code (59.2 in a second or higher
position), and a primary appendectomy
to one of three categories depending
on the postoperative diagnoses: positive
primary, in which the preoperative
diagnosis of acute appendicitis was
confirmed (e.g., concurrence of a
CCP 59.0 anywhere in the list of
procedures with an International
Classification of Diseases, 9th revision,
[ICD-9] code of 540.x or 541 anywhere
in the list of diagnoses); negative
primary without appendix-related
diagnoses, in which a normal organ was

removed (hereafter termed negative I
and entailing CCP 59.0 in any position,
without any concomitant appendicitis
codes); and negative primary with
appendix-related diagnoses (hereafter
termed negative II, heralded by the
combination of CCP 59.0 in any position
with other nonacute appendicitis ICD-9
codes such as 542 or 543). However,
there is clinical and pathological
ambiguity in these latter appendiceal
conditions; idiosyncrasies in catego-
rization and coding unquestionably
affect the likelihood that patients will
be assigned to the negative II group
depending on the DHC or hospital
where they undergo an appendectomy.

Furthermore, we have become aware
of coding inconsistencies as a result of
follow-up to the last edition and
correspondence with Ontario hospitals
after sharing hospital-specific data
with them while preparing this edition.
For example, primary (CCP code 59.0)
rather than incidental appendectomy
(CCP code 59.2) is sometimes coded
along with other major abdominal
procedures, even when these were
unrelated to suspected appendicitis.
Including such cases as negative
appendectomies falsely deflates the
accuracy rate for calculations. Another
source of confusion is a preoperative
diagnosis of “rule-out appendicitis”; it
appears that these cases are occasionally
coded as appendicitis (ICD-9 540.x
or 541), even in the absence of intra-
operative or pathological confirmation.
We have also found some records in
which there is neither a diagnosis of
appendicitis nor an appendectomy
procedure code, yet a CCP code 59.1
for incision of an appendiceal abscess
appears. It is rather difficult patho-
physiologically to envisage how an
abscess could form without prior
appendicitis and at least microperfor-
ation with contamination of the adjacent
peritoneum. Last, we recognize that
almost any algorithm will misrepresent
the diagnostic process for cases in which
a tentative preoperative diagnosis of
acute appendicitis is made but other
overt surgical pathology is discovered
during laparotomy. In these instances,
the application of any coding rules is



moot. The operation is not a negative
appendectomy if the appendix is not
removed; if it is removed, then almost
by definition the procedure is not a
negative appendectomy but an inci-
dental appendectomy. Moreover, since
there was acute surgical pathology and
a case for urgent laparotomy, there
are very limited grounds for concern
about a preoperative misdiagnosis
of suspected acute appendicitis.

We have accordingly adopted a more
restricted algorithm for categorizing
appendectomies in this edition. We
now categorize as positive primary
appendectomy only those cases with
CCP 59.0 as the first procedure,
accompanied by ICD-9 540.x or 541,
or a CCP code of 59.1 for concurrent
appendiceal drainage. Decision rules
for negative I and II appendectomy
are as above. If appendectomy appears
as a secondary procedure, then we
have aimed to reduce miscoding of
incidental procedures as primary by
including only secondary CCP 59.0s
with the following procedure codes:
77.xx, 78.xx (procedures on the tubes
and ovaries), 66.83 (laparoscopy),
66.2 to 66.4 (lysing adhesions), 58.81 to
58.83 (manipulation of intestines)
and 59.1 (drainage of an appendiceal
abscess). In these instances, we apply
the previous rules for confirming

Variations in Selected Surgical Procedures and Medical Diagnoses by Year and Region

the CCP 59.0 as positive or negative.
Any other 59.0, 59.1 or 59.2 diagnoses
are ignored.

The effect of this more stringent
algorithm was to reduce the total
number of appendectomies, especially
those in the negative I category, with
a resultant modest increase in accuracy.
For comparative purposes, we have
gone back to 1989/90 to 1991/92 and
rerun the analyses from the first edition
with the use of this new algorithm,
to ensure that temporal comparisons
take place on a “level playing field”.
Last, we suggest that readers examine
the rates of negative I and negative II
appendectomy separately, and then
consider their potential combined
proportion, in examining any specific
area or hospital. Hospital-specific
information has been included in
Chapter 7. Procedure codes are
included in appendix A5.1 while missing
data and excluded cases are summarized
in appendix A5.2. (See Page 40)

Overall Trends in
Appendectomy

In the first edition, for the decade
1981/82 to 1991/92 we showed
moderate declines in the rates of
positive primary appendectomy for
women, with smaller declines for men.
These trends are still evident for

1989/90 to 1994/95 (Exhibit 5.13)
based on the tighter case definitions
for this edition and are driven largely
by moderate declines in positive
primary appendectomy rates for
younger men and women. For patients
35 and older, the reduction in
appendicitis as confirmed at surgery
is minimal and inconsistent.

Exhibits 5.14 and 5.15 show the trends in
rates of negative I and II appendectomy.
Clear declines in the rate of negative I
appendectomies were evident in the last
edition of the Atlas, particularly among
patients aged 34 or younger. This trend
is mirrored again in the most recent
six years, with the steepest declines
among younger women.

Overall diagnostic accuracy (excluding
negative II cases) continued to rise.
On the basis of the algorithm used
in the previous edition, the diagnostic
accuracy increased steadily in female
patients during the years analysed,
from 71.7% in 1981/82 to 80.2% in
1994/95, while accuracy was stable
in male patients, at 89% to 90%. The
new algorithm, as expected, starts
with a higher baseline accuracy but
again shows positive trends. Diagnostic
accuracy for men was 94.3% in 1989/90
and 95.2% in 1994/95 and for women
was 84.7% in 1989/90 and 87.2% in

Exhibit 5.13: Overall and Age/Sex-specific Positive Primary Appendectomy Rates per

100,000 Population (all ages) in Ontario, 1989/90 - 1994/95

Overall Women by Age Group Men by Age Group

Fiscal Year

Rate 0-19 20-34 35-49 50-64 65-74 75+ 0-19 20-34 35-49 50-64 65-74 75+
1989/90 91.0 112.5 106.4 56.4 39.9 30.5 222 141.1 136.0 79.1 54.1 41.9 39.9
1990/91 90.9 108.5 104.8 56.9 37.2 28.9 229 142.3 138.9 80.7 54.2 45.3 36.4
1991/92 88.5 102.4 99.1 58.9 40.1 315 20.2 137.0 136.0 78.4 54.3 415 46.6
1992/93 83.7 98.4 94.7 53.3 40.0 33.1 252 129.3 128.2 71.7 52.6 40.1 28.7
1993/94 81.3 91.3 91.5 54.6 43.1 31.0 21.4 119.4 125.7 74.9 51.9 47.6 30.1
1994/95 83.1 92.8 94.1 57.0 46.0 28.3 26.3 126.1 124.6 78.8 48.7 38.4 33.3
Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health

Exhibit 5.14: Overall and Age/Sex-specific Negative I Appendectomy Rates per 100,000

Population (all ages) in Ontario, 1989/90 - 1994/95

Women by Age Group

Men by Age Group

. Overall

Fiscal Year

Rate 0-19 20-34 35-49 50-64 65-74 75+ 0-19 20-34 35-49 50-64 65-74 75+
1989/90 10.4 21.9 22.7 8.2 3.2 2.7 3.2 10.3 7.5 45 2.3 3.6 3.1
1990/91 10.0 20.5 225 9.6 4.8 0.5 21 8.2 7.5 4.8 2.1 1.3 4.1
1991/92 10.3 18.1 21.2 10.8 4.3 35 2.7 9.5 8.9 5.0 4.0 3.4 3.4
1992/93 8.9 15.1 18.2 9.3 3.7 2.2 3.2 9.6 7.4 4.7 1.9 3.3 2.8
1993/94 8.1 12.8 17.4 9.9 3.8 2.6 2.2 7.9 6.3 4.5 2.0 1.7 4.3
1994/95 7.8 13.6 17.5 8.2 3.3 3.0 2.5 6.9 6.4 3.6 2.0 2.5 2.1
Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health
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1994/95. For more information
regarding diagnostic accuracy for
appendectomy, please see the
discussion in Chapter 7.

For the most recent three years
(1992/93 to 1994/95), positive
primary appendectomy rates remained
lower for women than for men in
every age group (Exhibit 5.13). For
negative I and negative II primary
appendectomy, women had rates
similar to, or lower than, men after
the reproductive years. However,
younger women had two to three-
fold higher rates of negative primary
appendectomy.

For incidental appendectomy, there has
been a steady reduction in the overall
rate from 32.4 per 100,000 population
in 1985/86 to 12.0 per 100,000 by
1994/95. The procedure has declined
in all age brackets, with particularly
notable declines among women in
the reproductive years (Exhibit 5.16).

Geographic Variations in
Appendectomy

Exhibits 5.17 to 5.21 show the rates
of each category of appendectomy by
DHC and, where relevant, subdivisions
of these DHCs. The overall extent of
variation would be classified as small
to moderate for positive primary

appendectomy, moderately large for
negative I and II primary appendectomy
and extremely large for incidental
appendectomy. The variations in
negative appendectomy rates remain
substantial despite the more stringent
algorithms. Exhibit 5.22 maps DHC-
specific age/sex-adjusted percentage
accuracy, defined as above (number of
positive primary appendectomies in
the numerator and number of positive
and negative I appendectomies in
the denominator).

Consistency in the ranks of DHCs over
time is shown by the Spearman rank
correlation coefficients, as follows:
positive primary, 0.86; negative I,
0.58; negative II, 0.72; and incidental,
0.83 (all p < 0.0001). The negative I
appendectomy rates appear to be
the least stable over time.

Comment

The decline in surgically confirmed
acute appendicitis documented earlier
persists and is consistent with trends
seen in other industrialized countries.
This has been attributed by some to
changes in dietary habits, with the
young preferentially affected. However,
one counter-hypothesis is that the
declines, in part, are an epiphenom-
enon of surgical conservatism. This
school of thought argues that acute

appendicitis is variable in severity and
that some proportion of cases resolve
spontaneously without rupture. Thus,
in a region where patients are brought
rapidly to medical attention and
undergo surgery quickly, there will
be both a higher incidence of positive
primary appendectomy and lower
accuracy, with higher rates of negative
surgery. Conversely, surgical conser-
vatism will lead to lower population-
based rates of positive primary
appendicitis and higher accuracy.
(Whether this also leads to higher
rates of perforation will be addressed
in Chapter 7.) It is, of course, entirely
possible that both factors are
contributing to the declining
incidence of acute appendicitis.

Relatively larger declines in negative
primary appendectomy without
appendix-related diagnoses (negative I)
were also observed and were associated
with a modest rise in preoperative
diagnostic accuracy among women.
Accuracy of preoperative diagnosis
among men remained stable. This
improvement in preoperative diag-
nosis reflects sound clinical judge-
ment, supported by technologies
such as laparoscopy and ultrasound.
However, diagnostic accuracy among
women remained about 8% lower than
for men, even with the stringent

Exhibit 5.15: Overall and Age/Sex-specific Negative Il Appendectomy Rates per 100,000

Population (all ages) in Ontario, 1989/90 - 1994/95

Women by Age Group Men by Age Group
; Overall

Fiscal Year

Rate 0-19 20-34 35-49 50-64 65-74 75+ 0-19 20-34 35-49 50-64 65-74 75+
1989/90 4.4 6.5 9.3 4.4 1.8 1.3 11 3.0 4.8 35 1.9 1.6 25
1990/91 4.3 7.6 8.2 4.7 14 1.6 2.0 33 4.2 2.1 2.3 1.9 0.6
1991/92 4.7 8.0 8.2 4.0 2.2 0.5 1.3 4.9 5.1 2.7 25 4.0 0.6
1992/93 4.8 7.2 10.9 5.1 3.6 2.0 1.6 4.0 3.9 2.6 15 15 0.0
1993/94 4.4 6.2 10.6 5.3 1.9 14 1.6 3.2 3.9 2.4 1.6 14 2.2
1994/95 4.5 6.8 9.0 4.7 3.0 0.7 2.1 3.7 4.5 3.3 1.5 1.7 1.0
Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health

Exhibit 5.16: Overall and Age/Sex-specific Incidental Appendectomy Rates per 100,000

Population (all ages) in Ontario, 1989/90 - 1994/95

Women by Age Group Men by Age Group
. Overall

Fiscal Year

Rate 0-19 20-34 35-49 50-64 65-74 75+ 0-19 20-34 35-49 50-64 65-74 75+
1989/90 22.0 8.6 37.3 50.5 30.3 30.5 27.9 7.7 5.5 8.9 23.8 448 423
1990/91 20.1 10.2 32.2 44.8 28.1 29.9 24.9 8.0 55 8.9 20.4 329 43.5
1991/92 15.9 7.5 234 33.7 19.9 21.8 18.6 6.8 6.1 7.3 17.1 38.2 35.2
1992/93 13.7 6.7 17.0 26.4 16.9 23.6 20.3 6.6 5.6 4.8 17.8 29.1 47.5
1993/94 11.8 5.5 15.9 21.9 15.3 20.1 20.5 iS5 4.6 53 12.7 28.4 30.1
1994/95 12.0 6.5 16.5 23.2 14.6 17.8 20.8 5.2 3.9 5.6 13.5 27.8 34.4
Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health
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coding rules used here. This difference
was primarily driven by a higher rate
of negative primary appendectomy
for women in their reproductive
years; gynecologic conditions and
symptoms contribute to diagnostic
confusion among these women.

The largest declines of all were seen
in the use of incidental appendectomy.
This shift probably reflects two factors.
First, the appropriateness and preventive
value of this procedure has been
questioned in recent years and, as noted
above, there are likely some minor
short term adverse effects when this
procedure is performed in the context
of laparotomy for other reasons. Second,
with the rise of laparoscopic surgery,
it is less feasible and justifiable to
attempt incidental appendectomy
during other primary procedures.

Geographic variations in rates of
negative primary appendectomy and
the related variations in diagnostic
accuracy by DHC remain a concern.
In the last edition and a related journal
article,”" we showed that increases
in diagnostic accuracy could not be
clearly related either to higher rates
of in-hospital death or to lengthened
hospital stay. We will revisit this topic
in Chapter 7. Since patients are not put
at risk in centres with higher surgical
accuracy, there remain opportunities
for practitioners to learn from each
other's experiences and management
algorithms to improve the already
excellent record of clinical diagnosis
of this condition. As well, epidemiolo-
gists, surgeons and health records
experts should revisit the coding of
these procedures to reduce ambiguities
and inconsistencies inherent in the
relevant CCP and ICD-9 systems. Last,
consideration could be given to
establishing regional registries of
patients presenting with abdominal
pain, as this remains the most
definitive way to assess practice
patterns in this area of surgery.

Variations in Selected Surgical Procedures and Medical Diagnoses by Year and Region
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Lens Extraction

Overview

Cataract surgery is an extremely
common procedure in elderly
Ontarians. In fact, the total volume
of cataract procedures each year is
strikingly higher than that of many
other procedures examined in the
ICES Practice Atlas. The causes of
cataracts include ocular trauma, uveitis,
diabetes and long-term corticosteroid
use. However, the cause of common
age-related cataracts is usually not
clinically apparent. Although the
multifactorial pathways leading to
age-related cataracts remain poorly
understood, several risk factors
have been convincingly documented.”
Cortical and posterior subcapsular
cataracts are associated with exposure
to ultraviolet light, whereas nuclear
cataracts are associated with smoking.
Heavy alcohol intake is associated
with all types of age-related cataracts.
Although it appears likely that anti-
oxidants have a protective effect, the
therapeutic role of supplementation
remains unclear.

In recent years, cataract surgery has
undergone a major transformation
affecting surgical techniques, clinical
threshold for surgery and mode of
care delivery. Ten years ago, cataract
surgery was primarily an inpatient
procedure; now most procedures are
done as day surgery. Also a decade
ago, cataract surgery and lens
implantation had already undergone
a shift from the intracapsular route,
with or without implantation of an
anterior intraocular lens, to an
extracapsular technique using 150°
limbal incisions with solid posterior
chamber intraocular lens implantation.
Now phacoemulsification — a variation
of the extracapsular technique using
much smaller incisions — with solid
or flexible posterior intraocular lens
implantation is increasingly the
technique of choice. Other important
technical innovations in the last decade
include improved intraocular lens
quality and the intraoperative use of
viscoelastic. One of the changes
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accompanying these improvements
in cataract surgery has been a con-
comitant decrease in the clinical
threshold for surgery.

Despite the increased efficiency of
the surgical procedures for cataract
management, waiting lists for cataract
surgery are a source of complaints
from patients and physicians alike.
This brief report provides ICES’ first
look at this complex area.

Analysis of
Lens Extraction Surgery

Methods

The same general methods were
followed as for other procedures,
with the following variations. We
examined all records for people 50
years of age and older in which a
cataract was diagnosed (ICD-9 366)
in association with a lens extraction,
with or without intraocular lens
implantation, by intracapsular (CCP
27.4), extracapsular (CCP 27.5) or other
methods (CCP 27.6). Since pediatric
patients were excluded, intracapsular
cataract extraction was reserved for the
rare cases of subluxed lenses, or was
undertaken as a result of complications
during extracapsular extraction or
phacoemulsification. For simplicity,
we did not differentiate among the
foregoing codes. Both inpatient and
outpatient records were searched. We
report rates only since 1991,/92 because
day surgery data are incomplete
before that fiscal year. All analyses
are at the procedural level; that is,
data have not been linked to determine
the extent to which these procedure
counts are affected by people who
receive cataract surgery in both eyes

in separate settings. Procedure codes

are included in appendix A5.1 while
missing data and excluded cases are
summarized in appendix A5.2.

Overall Trends in
Lens Extraction Surgery

As shown in Exhibit 5.23, there has
been definite growth in the rates of
cataract extraction in the four years
under study, from 1577.2 per 100,000
adults in 1991/92 to 1822.9 per 100,000
adults in 1994/95. The growth has
been consistent among age groups and
sexes. During the period under study,
rates of cataract extraction among
women are consistently higher than
those among men, by 25% to 30% in
the 65 to 74 age group and by 15% to
20% in the age group older than 75.

Geographic Variations in
Lens Extraction Surgery

Exhibit 5.24 maps the pattern of
cataract surgery utilization among the
DHCs of Ontario. In the most recent
two year period, in people 50 years
of age and older, the rates per 100,000
vary twofold after excluding one
low outlier, Kenora-Rainy River
(Exhibit 5.25). Although the relative
differences in rates are small, the
absolute disparities are not, with many
DHCs differing from each other by
1,000 or more cataract operations
per 100,000 people 50 years of age
or older. Moreover, as measured by
various summary measures (see foot
of Exhibit 5.25), the degree of geo-
graphic variation is moderately large.

Comment

National data compiled by the
Saskatchewan Health Utilization
Research Commission (SHURC) show
overall age/sex-adjusted rates of

Exhibit 5.23: Overall and Age/Sex-specific Lens Extraction

Rates per 100,000 Population 50 Years and

Over in Ontario, 1991/92 - 1994/95

Fiscal Overall Women by Age Group Men by Age Group

Year Rate 50 - 64 65 - 74 75+ 50 - 64 65 - 74 75+
1991/92 1,577.2 491.2 2,182.4 4,488.0 497.5 1,683.2 3,787.2
1992/93 1,640.4 506.8 2,304.7 4,622.9 503.4 1,809.9 3,901.9
1993/94 1,681.0 504.5 2,359.4 4,741.2 496.9 1,915.9 4,019.8
1994/95 1,822.9 551.2 2,556.8 5,154.1 530.0 2,034.2 4,472.4
Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health
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Exhibit 5.24
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cataract extraction per 100,000 people
50 years of age or older in seven of the
other provinces in 1993/94: Newfound-
land 1,290, New Brunswick 1,800,
Quebec 1,580, Manitoba 1,640,
Saskatchewan 2,190, Alberta 2,350
and British Columbia 2,170.** Ontario’s
overall rate of cataract-surgery
utilization, at about 1,800 procedures
per 100,000 people 50 years of age
or older, is about the median among
Canadian provinces.

Javitt and associates” examined
cataract surgery in US Medicare
recipients (i.e., people 65 years of
age and older) for 1986 and 1987.
The 181 US health regions (Bureau
of Economic Analysis of Economic
Areas) analysed generally have much
larger populations than Ontario
DHCs . The overall rate was 2,540
operations per 100,000 people 65 and
older, ranging from 380 per 100,000
to 4,120 per 100,000. Although the
average rate is lower than the current
(1994/95) rate in Ontario, the eight
year time difference makes a direct
comparison problematic. The US
regional rate variation is considerably
larger than the regional rate variation
in Ontario. Similarly, the 1991/92
regional rate variation in Ontario
(CV 17.5%) compares favourably with
that in the United States in 1986,/87
(CV 24%). Rates of surgery were
higher for women (as is true here),
for whites, for more affluent people
and for residents of southern states.

Favourable international comparisons
aside, the rate variation observed in
Ontario is moderately large and a
source of concern. It is highly
implausible that this degree of variation
is attributable to regional differences
in risk factors for cataract surgery.
As always, concerns arise about
inadequate access to cataract surgery
in low-rate areas and an unduly low
threshold for lens extraction in
high-rate areas. These issues can
only be addressed with the use of
primary data with clinical details of
practice patterns and data relating
cataract extraction waiting lists to
patterns of surgery utilization.

Variations in Selected Surgical Procedures and Medical Diagnoses by Year and Region

The importance of reasonable
access to cataract surgery should be
emphasized. Treatment of cataracts
enhances not just visual function
but overall function, with measurable
improvements in health-related quality
of life.”® For example, in a detailed
study of 552 patients compared
before and after surgery with the
use of multiple outcome measures,
Steinberg and associates®” found
that visual acuity was improved in
96% of patients and vision-related
functional impairment was improved
in 89% of patients. Satisfaction with
visual outcomes was high, and overall
function, as measured by Sickness
Impact Profile scores, was also
improved in most patients.”

Although cataract surgery is highly
effective, with a low risk of compli-
cations, patients must recognize that
improvements in outcomes may be
less than anticipated and that compli-
cations do occur. Schein and associates®
identified ocular comorbidities (macular
degeneration, glaucoma and diabetic
retinopathy), age over 75, low levels
of cataract-related symptoms, and
low levels of vision-related functional
impairment, as independent predictors
of lack of improvement on one or more
outcome measures. Interestingly,
preoperative visual acuity of better
than 20/40 in the cataractous eye
was not associated with lack of
improvement on outcome measures.
This finding supports the statement
of the US Agency for Health Care Policy
and Research® that there is no visual
acuity threshold that can be used as
a guideline for the appropriateness
of cataract surgery. A meta-analysis™
of the outcomes of posterior chamber
intraocular lens implantation after
extracapsular cataract extraction or
phacoemulsification found the fol-
lowing complication rates: posterior
capsule opacification (19.7%), clinically
apparent cystoid macular edema
(1.5%), intraocular lens malposition
or dislocation (1.1%), retinal detachment
(0.7%) and endophthalmitis (0.13%).
Little difference in outcomes between
standard extracapsular cataract
extraction and phacoemulsification

was seen. Fortunately, posterior capsule
opacification, the most common
complication of cataract surgery, is
amenable to ND:YAG laser capsulotomy;,
although this procedure is associated
with a 3.9-fold increased risk of retinal
detatchment or retinal break.”
Operator effects on outcomes appear
to be minimal, at least for surgeons
performing more than 50 cataract
extractions per year.”

Potential economies in providing
cataract surgery are limited. As noted
in Chapter 8, the overwhelming
majority of cataract procedures are
now performed as day surgery. There
is no evidence of poorer outcomes
associated with the shift to outpatient
procedures during the 1980s.”*™
With mounting fiscal pressure, only
the highest risk patients will likely
still be managed as inpatients post-
operatively.

In sum, cataract surgery is a common
quality of life-enhancing procedure
that is currently provided to elderly
Ontarians with large variations among
DHCs. Further research is needed to
ensure the best use of these resources,
and to assess the causes and impact
on health status of the geographic
variations in cataract extraction.
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Cardiovascular

Procedures

Introduction

In the following sections we deal with
another major source of disease,
disability and premature death in
Canadian society: cardiovascular
disease related to atherosclerosis.
We examine three vascular procedures:
carotid endarterectomy, aortic
abdominal aneurysm repair and arterial
reconstructive and graft procedures
involving blood supply to the legs.
We also examine coronary artery
bypass grafting (CABG).

Carotid
Endarterectomy

Overview

Carotid endarterectomy is performed
to prevent stroke; it involves removal
of atherosclerotic blockage in one of
the two major arteries on either side
of the neck. During the 1980s, the

Exhibit 5.26:

Variations in Selected Surgical Procedures and Medical Diagnoses by Year and Region

indications for the use of carotid
endarterectomy were somewhat
controversial. Consequently, the use of
this procedure varied among institu-
tions and surgeons. In 1991, the North
American Symptomatic Carotid
Endarterectomy Trial (NASCET)”
collaborators were the first to
demonstrate the value of endarter-
ectomy in lowering the risk of stroke
and death in patients with high-grade,
symptomatic atherosclerotic stenoses
involving the internal carotid artery.
This was subsequently confirmed by
the European Carotid Endarterectomy
Trial.” More recently, the investigators
of the Asymptomatic Carotid Endarter-
ectomy Study (ACAS) have suggested
that endarterectomy in moderate to
high-grade asymptomatic carotid
stenoses also decreases the risk of
future stroke and death.”” Although
the NASCET results demonstrated a
decrease in the absolute risk of stroke
from 28% to 11% over two years, ACAS
suggested a decrease from 10.8% to
5.8% over three years. Both of these

trials relied on selected centres that
had demonstrated perioperative
morbidity and mortality rates of less
than 6%, in NASCET, and 3.5%, in ACAS.

Analysis
of Carotid
Endarterectomy

Methods

The analysis followed the methods
outlined previously and included
people 20 years of age and older as
the denominator. Procedure codes
are included in appendix A5.1 while
missing data and excluded cases are
summarized in appendix A5.2.

Overall Trends in Carotid
Endarterectomy

Carotid endarterectomy rates showed
a steady decline, from 18.0 per 100,000
adults in 1985/86 to a low of 8.4 per
100,000 in 1989/90, representing a
more than 50% relative decrease
(Exhibit 5.26).” Since then, the rate
of carotid endarterectomy has been

Overall and Age/Sex-specific Carotid Endarterectomy Rates per 100,000

Population 20 Years and Over in Ontario, 1981/82 - 1994/95

Women by Age Group Men by Age Group

Fiscal Year

Overall Rate 20-34 35-49 50 - 64 65 - 74 75+ 20-34 35-49 50 - 64 65-74 75+
1981/82 19.6 0.2 4.0 29.8 58.4 17.5 0.0 4.8 62.7 119.2 38.3
1982/83 20.2 0.0 2.8 28.2 59.8 14.6 0.3 5.9 62.7 134.0 42.3
1983/84 20.7 0.1 1.9 26.2 67.3 17.2 0.0 3.4 59.5 146.6 66.1
1984/85 19.7 0.1 2.2 24.5 68.5 22.2 0.1 4.6 56.8 122.6 60.5
1985/86 18.0 0.1 2.6 25.0 56.1 19.8 0.0 3.9 50.8 115.6 60.0
1986/87 13.6 0.0 1.6 17.1 41.9 13.0 0.0 1.7 38.4 94.0 52.2
1987/88 13.4 0.1 1.6 21.5 38.5 17.0 0.1 2.1 34.0 86.8 54.7
1988/89 8.8 0.0 1.0 11.9 25.8 125 0.1 1.6 241 58.9 30.8
1989/90 8.4 0.0 1.0 11.7 231 10.2 0.0 0.8 22.2 61.6 33.7
1990/91 9.3 0.0 1.1 12.6 28.1 12.3 0.0 1.9 23.4 66.4 30.0
1991/92 15.9 0.1 0.7 17.6 49.0 33.8 0.1 2.4 37.3 108.3 77.2
1992/93 16.0 0.0 15 17.0 53.0 29.1 0.0 2.6 35.1 114.6 78.3
1993/94 14.8 0.1 0.9 14.8 41.6 27.4 0.1 1.5 29.4 114.6 96.6
1994/95 17.7 0.1 1.0 22.3 50.7 36.1 0.0 1.8 35.4 126.2 105.2
Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health
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on the rise (Exhibit 5.27). Of all age
groups, the largest increase
occurred among people 75 years of
age or older, who had a threefold
increase from 1989/90 to 1994/95.
In the two most recent time periods
studied, the provincial rate for this
procedure increased from 11.2 per
100,000 (for 1989/90 to 1991/92) to
16.2 per 100,000 (for 1992/93 to
1993/94), representing a 44.6%
increase (Exhibit 5.28).

Geographic Variations in
Carotid Endarterectomy

Exhibits 5.28 and 5.29 show data
specific to DHCs. For the period 1989/90
to 1991/92, Manitoulin-Sudbury had
the highest rate of carotid
endarterectomy (32.0 per 100,000)
and Wellington-Dufferin the lowest
(6.7 per 100,000), a high-low rate
ratio of 4.8. In 1992/93 to 1994/95,
Cochrane had the highest rate of

carotid endarterectomy (47.6 per
100,000) and Waterloo Region the
lowest (9.3 per 100,000), a high-low
rate ratio of 5.1. The variability of
rates decreased, as indicated by the
usual descriptive statistics at the
foot of Exhibit 5.28. The rankings
for DHCs were relatively consistent.
In general, DHCs with higher rates
remained higher and regions with
lower rates remained lower. The
Spearman rank correlation coeffi-
cient indicated a 74% correspon-
dence between the ranks in the two
periods studied.

Comment

The upward trend observed since
late 1990 can be tied to the positive
findings of major trials such as the
NASCET” and the European Carotid
Surgery Trialists’ Collaborative
Group ™. This trend is a striking and
positive demonstration of how sur-

geons shift their patterns of prac-
tice in response to major trial find-
ings. It is, however, important to
note that these trials were conduct-
ed at highly selected medical cen-
tres with documented low perioper-
ative morbidity and mortality rates
for symptomatic or asymptomatic
endarterectomy and involved care-
fully selected patients who also had
aggressive, modifiable risk-factor
management. NASCET showed that
only centres that could guarantee
low rates of complications should
perform the operation.” Our current
data only allow us to describe cur-
rent practice patterns in Ontario;
they do not allow us to address the
appropriateness of the increasing
rate of carotid endarterectomy
across the province. Further analy-
ses are needed to evaluate outcomes
and the appropriateness of this pro-
cedure.

Overall Age/Sex-adjusted Carotid Endarterectomy
Rates per 100,000 Population 20 Years and Over in Ontario,

1981/82 - 1994/95

30
c
o
=
o} 20
o
o
o
o
o
S
o
o
—
o J
3 10
3
©
nd

0 T

T

T T T T T T

T T T T

81/82 82/83 83/84 84/85 85/86 86/87 87/88 88/89 89/90 90/91 91/92 92/93 93/94 94/95

Fiscal Year

Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health

meessss 86



Variations in Selected Surgical Procedures and Medical Diagnoses by Year and Region

YijeaH jo Ansiui oLejuO “(JHID) uonewlojul yijeaH Joj ainiisul ueipeue) :82.n0s ejeq |9A3] %T°0 Ye JuediubIS [  19AS] %T Je JUedIUBIS «  [9A3] %G e JuedlIubIS «
(T000°0>d ‘g€ "¥P) 9'TOT (T000°0>d ‘z€ '+'P) 0'22T (o1re1 pooyta31]) asenbs-1yo paisnlpy
€YrT €'zee [ADS] uorerren jo Jusuodwod dnewalsks
(100°0>d) ¥¥72°0=4 uonefeLI0) Ueweads TS 8V [O3] wuanond rewanx3g
€1e a2 [AD] (%) uonerren jo juso1y200
L'LT ¥S¥'T 29T S0€E'T A oLRIUQ [el0L
GaT h4 62 62T 6€ vz €6 uoifay Y104
LY 6 i T6T 12 6 ¥'9T punos Aired-e303Snin 1S9
621 0z z€ 50T 9T €€ L9 ullayng-uoibuljzm
80T 62 *x €€ €6 sz z€ 6'9 uoibay 00|I91e/\
€91 12 9 v'ze 8z S 6.1 Aeg sepuny L
B 0S 0€ 92T SS GT zet As|ren sawey L
8'81 8r 9T 19T or 9T 81T Aunod soowis
7'6T 12 * ] 7€z €€ € 0'6T As|ren nespry
02z 8T i1 09T €T €T 52t Aunod mausy
19T St a4t 8¢ 00T ebnessissiN 40 K110
ZET 6T 8Tl 9T Zs uoidweug jo Ao
9'ST ¥9 Yk 9'€T S 8z v'8 HELE|
672 9z 6'8T 0z €yl uoiBay ulaISa ‘BMENO
292 A §'9T T 7’8 uoibay ulalses ‘emeno
9'ST 2s 4" St AN emeno Jo Ao
8'8T G6 2z ¥'ST 9L 8T T :leuolbay uole|iRD-EMENO
18T 8T 8 €02 0z T z'sT Buiwesiwi/BuissidiN
z0z zL vz vy 2s o€ 8L eiebeiN
T GT T'ST 6T 70T Y10A J0 A1D
¥'ST 08 9'€T 69 TL o1uolo] Jo A11D
89T 19 TLT 99 ) ybnoioq.eds jo A1o
67T 08 v'et 79 9L Y10A YLION J0 A1D
19T 2s 67T Si €01 9x001g013 Jo A11D
€€T Sz 602 12 €01 %10A1se3 Jo ybnolog
8'ST 6T¢ €C 9T 8¢ 12 8'8 ‘0110101 ueyjodosnsy
1'6€ 09 m z LvE 2s T 0ze Aingpns-uijnojuep
0Tl zT 1€ €zt o 514 68 uoiqure]
L2 1€ zT 6'8T 1z L €T uoibulppy ® Xouua pue deusluOIH ‘uoIsBuly
L'ST GT €T S'8T i1 0T S'ST Aunog juey
6'8T zT 14 e ST 0z €01 18A1Y Aurey-eiouay
LvT 8T o4 [ IT zT 92T Y1ad/uoinH
€62 € 0T 7’61 14 8 0'LT Sa1uN0Y plemp3 adulid % sbunseH
18T vl 6T 6'GT 29 62 18 U1I0MIUS/N-UOT|IWeH
8'ST L€ 0z L'ST 9e €z 9'6 uoieH
€22 79 L 702 1S 14 18T abpry auld % eyleme)| ‘uonngieH
z8T 9T 12 9'ST €T 6T 10T |04JON-puUBWIP[EH
9'6T 8z vT [47A" vz 9z 88 2on1g-Aa19
Sve 19 m € 9z 99 9 L'LT Auno) xess3
6 L 82 S€T 0T 12 66 oleIUQ uJelse]
8T 12 9z g€l 0z 44 8'6 punos Aied-e3oxsniy ise3
812 1S 6 (A4 s i1 an uoifay weying
125 €€ m T 9Ly 0€ 4 8'TE auelyaod
¥'9T 9T ST 59T 9T 1€ vL welg
LT ST 8T 6'ST 9T ¥T ¥'2T ewob|y
000°'00T Jod arey sainpadold anpen-d suey 000°‘00T Jod arey JesA/sainpadold suey 000‘00T Jad arey
paisnlpe-xas/eby JO JaquinN paisnlpe-xas/eby JO JaquinN paisnlpe-xas/eby [19UN0D Y1[eaH 10111sIa
G6/766T G6/v66T - £6/266T 26/166T - 06/686T

S6/P661 - 06/6861 ‘OLIDIUQ Ul 2DUIPISIY IU21IVd

Jo vaiay DHA Aq 4940 pup sivax 0z uonvindod 000°001 A2d saIvy Awi0179.1914PpUuy p11oiv) paisnfpp-xas/aby :82'S 1qiyx3

87



Burwesiwi] /buissidiN "2¢ Y1OMIUBM-UOYIWeH "Z|
SELOIEG uolbay NI0A €€ eiebeIN |2 uoleq ||
o . .
N 9'G1 019°¢| punos Alied-e)odSn|A ISOM  "Z€ ojuoJo] ueyjodosd 02 9b6pry auld % eyuemey ‘uouingijeH "0l
Lo rAVA N WALN unaynNQg-uoibullPM L€ Aingpns-uiinoliuepy "6 1 {|0JJON-pUBWIPlERH "6
m v'ozo1s'gl M uoibay oolsa1eM  "0€ uoyquel ‘gl aonug-Aain g
m 9/y 01 yzz Aeg Japunyl ‘62 uoibulppy wm Xouua Auno) xass3 “/
0 A3]|eA SsPweyl 87 pue deuaiuodd ‘uoisbury /| oLeIUQ uJd1se3 ‘9
Amw__u—._.,__q.__uv 6 >HC_‘._OU Q00WIS /2 >HC30U wa) ‘9] punos >L‘_«wn_.MV_Ov_m3_>_ 1se3 g
a1y paisnipe-xas/aby A3]|eA neapry 97 JRAIY Auley-eJOUDY G| uolbay weying ‘v
AJUnoD masudy gz yuad/uoiny ‘| dueaydo) ‘¢
199d  '¥¢ sanunon luelg ¢
|euoibay uoisje)-eMeNO €7 pJiemp3 adulid B sbunsey ‘€| erwob|ly |
0« S|1dunod yijesH 101s1dg

OLIelUQ UJBYLION

oleluQ uitaylnos

S6/1661 - £6/2661 ‘01LIDIUQO Ul 22UdPISIY 1U1IVd

Jo vaiy DHA Aq 49A0 pup sivaf gz uonvindod 000001 42d
S3IvY AWi0133421iPpUy pr1oiv) paisnfpv-xas/aby

88



References

75.

76.

77.

78.

North American Symptomatic
Carotid Endarterectomy Trial
Collaborators: Beneficial effect of
carotid endarterectomy in symp-
tomatic patients with high-grade
carotid stenosis. N Engl J Med
1991; 325: 445-453

European Carotid Surgery
Trialist's Collaborative Group:
Carotid Surgery Trial: Interim
results for symptomatic patients
with severe or with mild carotid
stenosis. Lancet 1991; 337:
1235-1243

National Institute of Neurological
Disorders and Stroke: Carotid
endarterectomy for patients with
asymptomatic internal carotid
artery stenosis. J Neurol Dis
Stroke 1995; 129 (1): 76-77

Simunovic M, To T: Variations in
surgical services over time and
by site of residence-carotid
endarterectomy. In Naylor CD,
Anderson GM, Goel V (eds):
Patterns of Health Care in
Ontario, Canadian Medical
Association, Ottawa, 1994: 83-87

Variations in Selected Surgical Procedures and Medical Diagnoses by Year and Region

89 ==



Abdominal Aortic

Aneurysm Repair

Overview

Abdominal aortic aneurysm (AAA)
repair is undertaken to prevent or
treat rupture of the aorta. Studies
have shown that the incidence of
AAA repair in Britain® and the
United States® is increasing, and
natural history studies® suggest that
5% to 8% of the general population
over the age of 60 or 65 have an
aneurysm.” Treatment (surgical
repair) is recommended on an elective
basis since emergent repair after
rupture is associated with a mortality
rate of more than 50%.*® In contrast,
the overall hospital mortality rate for
elective surgery has improved dramat-
ically during the last three decades,
decreasing from approximately 13%
to 15% in the 1950s down to about

Previously, we reported a 42% relative
increase in the use of AAA repair in
Ontario from 1981/82 to 1991,/92.%%
Substantial interarea variation in AAA
surgery rates was also observed.
This increasing AAA repair rate in
Ontario was expected, as a result of
previous reports of rising incidence™
and more aggressive surgery being
practised in Europe.” The increased
operative rates in Ontario presumably
represented a response to better
detection (e.g. by ultrasound and CT
scanning) and a shifting threshold
for surgery, with elective resection
now commonly recommended for
aneurysms 5 cm in diameter rather
than 7 cm in diameter, as recom-
mended a decade ago.””

Analysis of AAA

Methods

The method of analysis for AAA
repair followed the general approach
outlined previously. Procedure codes
are included in appendix A5.1 while
missing data and excluded cases are
summarized in appendix A5.2.

Overall Trends in AAA Repair

In recent years in Ontario, the rate of
AAA repair has been stable (Exhibits
5.30 and 5.31). For the two most recent
time periods studied, the provincial
rate of this procedure was steady at
22.9 per 100,000 in 1989/90 to
1991/92 and 22.6 per 100,000 in
1992/93 to 1994/95 (Exhibit 5.32).

Age-specific Abdominal Aortic Aneurysm Repair Rates per
100,000 Population 50 Years and Over in Ontario, 1989/90 - 1994/95

2% to 5% in the current era.” 200
180
Early repair of AAA is obviously most
appropriate for aneurysms that are § 160
likely to expand. Imaging techniques, ‘—:‘: 140 4
such as computed tomography (CT), § 120- X R -
can define features associated with ) | e S
subsequent rapid aneurysmal expan- S 1007
sion. Wolf and associates®’ identified S 80+
two significant predictors of rapid E_ 60
expansion: the presence of concomitant fL‘;
carotid artery disease and a measure e 404
of the extent of the intraluminal S = "
thrombus. They observed rapid o
expansion (greater than 0.5 cm per 1989/90 1990/91 1991/92 1992193 1993/94 1994/95
year) in 19% of aneurysms. They Fiscal Year
SUggeSted that an increased AAA Age Group: —i—50-64 years  —a&— 65-75 years 75+ years

thrombus load is particularly associated
with a higher likelihood of rapid
expansion and should weigh in
favour of early surgical repair.

Note: Rates for 20-34 and 35-49 year age groups are not displayed because they are all less than 2

per 100,000 population

Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health

Exhibit 5.30: Overall and Age/Sex-specific Abdominal Aortic Aneurysm Repair Rates per

100,000 Population 20 Years and Over in Ontario, 1989/90 - 1994/95

Women by Age Group Men by Age Group
Fiscal Year
Overall Rate 20-34 35-49 50 - 64 65-74 75+ 20-34 35-49 50 - 64 65 - 74 75+

1989/90 215 0.1 0.5 8.9 31.1 31.8 0.6 1.4 49.6 193.5 199.2
1990/91 235 0.1 0.5 8.4 35.6 38.9 0.9 18 48.7 220.2 215.0
1991/92 235 0.2 0.5 9.9 40.0 33.8 0.9 21 45.9 219.1 214.6
1992/93 23.2 0.6 0.4 9.7 36.5 34.2 0.4 21 48.2 211.6 216.3
1993/94 23.2 0.1 0.5 9.0 41.6 35.9 0.4 0.8 445 209.1 238.4
1994/95 21.6 0.2 0.3 7.6 37.3 35.8 0.1 1.2 43.9 198.5 204.7
Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health
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Geographic Variations in AAA
Repair

Exhibits 5.32 and 5.33 show the data
specific to DHC areas. In 1989/90 to
1991/92, Hastings and Prince Edward
Counties had the highest rate of AAA
repair (38.7 per 100,000) and York
Region the lowest (15.3 per 100,000), a
high-low rate ratio of 2.5.In 1992/93 to
1994/95, West Muskoka/Parry Sound
had the highest rate of AAA repair
(38.3 per 100,000) and York Region
remained the lowest (14.9 per 100,000),
a high-low rate ratio of 2.6. The
variability in rates was moderate and
showed a modest increase between
the two periods studied, as indicated
by the summary statistics at the foot
of Exhibit 5.32. The rankings of DHCs
were also relatively consistent. In
general, DHCs with high rates
remained high and those with low
rates remained low (Spearman rank
correlation coefficient 0.75).

Comment

Past growth in AAA surgery in Ontario
was presumably attributable to
increasing awareness of aneurysmal
disease by both physicians and the
public, a lower threshold for surgery
(driven in part by the increasing
safety of elective procedures), the
availability of investigations such as
outpatient ultrasound, and the
aging of the population. Given the
dramatic difference in outlook for
elective repair versus emergency
surgery postrupture, it is surprising
that the growth of AAA repair has
levelled off in the past six years.

Analysis of New York State data
suggests that centres performing a
higher volume of aortic surgery
have a lower case-fatality rate for
elective AAA repair. This observation
supports regionalization of vascular
services in Ontario. However, case-
fatality rates for ruptured AAA surgery
appear to be independent of surgical
volumes, and patients with ruptured
AAA are less likely to be transferred
to tertiary hospitals than those under-
going elective AAA repair because of
the degree of patient duress. Since
ruptured AAA accounts for a significant

Variations in Selected Surgical Procedures and Medical Diagnoses by Year and Region

percentage (22%) of aortic operations
performed in Ontario, there are clear
limits on the extent to which AAA
surgery can be regionalized. An ICES
analysis has addressed the potential
yield from strict regionalization of
elective AAA surgery to high volume
centres. It found that, even if all
elective cases were transferred to
high volume centres rather than being
performed in low volume centres
(those with less than 40 cases per
year), peri-operative fatalities would
probably be reduced by no more than
eight cases per year province wide.”

Case-fatality rates for ruptured AAA
surgery were found to be closely related
to the age of the patient, with the more
elderly having particularly poor out-
comes. Indeed, the age-related gradient
in case-fatality rates for elective surgery
was much smaller than for emergency
surgery.” The obvious implication is
that a more aggressive approach to
asymptomatic aneurysmal disease in
the elderly may be warranted. Further
research is needed to understand
why the rates of AAA repair have
reached a plateau and to determine
indication profiles for this potentially
lifesaving and perhaps underused
procedure.
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Procedures for
Peripheral Vascular

Disease

Overview

Peripheral vascular disease (PVD)
predominantly affects the lower
extremities. As the arteries narrow
from atherosclerosis, insufficient
blood supply leads to predictable
changes that may ultimately lead to
limb loss. Cigarette smoking plays a
pivotal role in the pathogenesis of
occlusive arterial diseases of the lower
limb. Cessation of smoking, control
of blood pressure and cholesterol, and
regular exercise allow most patients
with symptomatic peripheral vascular
disease to avoid an operation.”

Variations in Selected Surgical Procedures and Medical Diagnoses by Year and Region

Results of the Swedish Ticlopidine
Multicentre Study (STIMS)” suggested
that male sex and previous peripheral
artery surgery were strong predictors
of the need for vascular surgery. STIMS
also showed that in patients with
intermittent claudication, the long-term
use of the antiplatelet drug ticlopidine
reduced the need for vascular recon-
structive surgery by about half.

Analysis of PVD

Methods

The method of analysis for PVD
followed the general approach out-
lined previously. Procedure codes
are included in appendix A5.1 while
missing data and excluded cases are
summarized in appendix A5.2.

Overall Trends in PVD

In Ontario, the rate of PVD surgery
showed a steady decline from 39.5 per
100,000 adults in 1989/90 to 32.1 per
100,000 in 1994/95, representing an
18.7% relative decrease (Exhibits 5.34
and 5.35). In all age groups, the rate is
two to three times higher in men than
in women. The biggest decline occurred
among those 50 to 64 years of age, in
whom the rate fell 21.2% from 1989/90
to 1994/95.

Geographic Variations in PVD

The variability in rates was minor
and relatively consistent over time.
Exhibits 5.36 and 5.37 show detailed
data specific to DHCs. In 1989/90

to 1991/92, Cochrane had the highest
rate of PVD surgery (78.3 per 100,000)

Exhibit 5.34: Overall and Age/Sex-specific Peripheral Vascular Surgery Rates per 100,000

Population 20 Years and Over in Ontario, 1989/90 - 1994/95

Women by Age Group Men by Age Group

Fiscal Year

Overall Rate 20-34 35-49 50 - 64 65 - 74 75+ 20-34 35-49 50 - 64 65 - 74 75+
1989/90 39.5 0.5 6.5 41.6 90.8 85.1 1.2 14.5 102.7 227.1 214.0
1990/91 37.8 0.9 59 36.5 89.8 93.6 1.3 12.0 94.4 226.9 199.8
1991/92 38.0 0.5 6.4 44.0 87.8 88.9 1.7 115 91.1 209.9 233.9
1992/93 35.0 0.8 43 39.3 82.2 82.3 1.2 10.2 87.5 203.3 197.0
1993/94 34.1 0.7 4.5 31.9 93.7 86.6 1.3 10.4 83.2 190.5 192.7
1994/95 32.1 0.5 4.1 34.6 76.2 78.0 1.0 9.1 78.9 181.2 198.5
Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health

Age-specific Peripheral Vascular Surgery Rates per
100,000 Population 50 Years and Over in Ontario, 1989/90 — 1994/95
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and York Region the lowest

(23.2 per 100,000), a high-low rate
ratio of 3.4. In 1992/93 to 1994,/95,
Brant had the highest rate of PVD
surgery (57.4 per 100,000) and
York Region remained the lowest
(20.3 per 100,000), a high-low rate
ratio of 2.8. The rankings of DHCs
were relatively consistent. In general,
DHCs with high rates remained
high and DHCs with low rates remained
low. The Spearman rank correlation
coefficient indicated a 76% correspon-
dence between the ranks in the two
periods studied.

Comment

Most patients with intermittent claudi-
cation can avoid an interventional
revascularization procedure (either
surgery or transluminal dilatation)
through cessation of smoking; control
of blood pressure, serum cholesterol
and diabetes; and a regular exercise
regime. Since the mid-1980s, physicians
have adopted a “secondary prevention”
approach (e.g., recommending exercise)
to reduce the need for vascular surgery.
In the same period, there has been a
steady decline in the use of PVD
procedures. Although there has been a
rapid increase in the number of new
technologies with a potential role in
the treatment of symptomatic peripheral
vascular disease (e.g., stenting and
atherectomy devices),'"'* appropriate
use of secondary prevention will limit
the impact of these novel techniques.
As a result, the present rate of inter-
ventions is expected to stabilize and
decrease further.
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Coronary Artery

Bypass Grafting

Overview

No surgical procedure has been as
closely studied as coronary artery
bypass grafting (CABG). More than 20
randomized trials have compared CABG
to drug therapy in both stable and
unstable coronary disease. Compared
with drug therapy, CABG provides
superior symptom relief and increases
long-term survival for some patients.
Groups with the greatest survival
benefit are those with left ventricular
dysfunction and patterns of coronary
stenosis that further jeopardize pump
function, e.g., left main-stem disease,
triple vessel disease or more limited
disease with proximal left anterior
descending artery involvement.'”

A new generation of trials is addressing
the role of percutaneous transluminal
coronary angioplasty (PTCA) in relation
to CABG."'* Short-term results suggest
a small mortality and major morbidity
advantage with PTCA, with shorter
hospital stays and reduced costs.
However, chest pain symptoms are
not as well relieved with PTCA, and
patients incur the morbidity of repeated
PTCA for restenosis. Intracoronary
stents, as an adjunct to PTCA, may
reduce restenosis rates and render
multivessel PTCA safer and more
feasible, but the expense of stents
reduces the short-term cost savings
of PTCA over CABG. Costs of CABG,

Exhibit 5
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too, are in transition, with widespread
adoption of early extubation and five
day stays for uncomplicated cases.
Intriguingly, there has even been
exploration of "keyhole" coronary
surgery using laparoscopic techniques.
These procedures, known as left
anterior small thoracotomy (LAST)
operations, involve selective coronary
revascularization using the internal
thoracic artery without cardio-
pulmonary bypass. Such techniques
require fewer physical and human
resources and dramatically lower
length of hospital stay. For all of
these reasons, this area will be one
of technological ferment and debate
over the next several years.

CABG remains the cornerstone of
treatment for persons with complex
stenoses or disease involving multiple
arteries. As noted in the first edition,
CABG is an unusual surgical service
in two respects. First, the Ontario
Ministry of Health exerts considerable
control over the provision of CABG
through annual hospital budgetary
allocations and centralized approval
processes, thereby confining cardiac
surgery to regional referral centres.
In contrast to most other services,
this mechanism permits rate variations
to be addressed in part through
funding adjustments. Second, provider
input into decision-making is provided
consistently and systematically
through a well-established advisory
group, the Provincial Adult Cardiac
Care Network, now known as the
Cardiac Care Network (CCN).

Previous analyses by ICES, including
those in the first edition,'""* showed
marked interarea rate variations in the
provision of CABG. We revisit this
situation here, and, in the Comment
section, report on the concrete action
that has been taken to reduce rate
variations.

Analysis of CABG

Methods

The analysis for CABG closely
followed the general approach
outlined previously. Procedure
codes are included in appendix A5.1
while missing data and excluded cases
are summarized in appendix A5.2.

Overall Trends in CABG

The overall provincial rate was 50
per 100,000 adults in 1981/82 (as
reflected in the first Atlas) and rose
slightly over the intervening five
years. Exhibits 5.38 and 5.39 show
trends for the decade between
1985/86 and 1994/95; the overall
provincial rate rose from 57.4 per
100,000 adults to 79.9 per 100,000.
There was negligible use of CABG
among people 34 years of age and
younger. There was no growth in
utilization among women 35 to 64
years of age, a definite decrease in
CABG among men 35 to 49 years of
age, and a very modest increase in
CABG among men 50 to 64 years of
age. Growth in utilization affected
mainly men and women 65 years of
age and older.

Overall and Age/Sex-specific Coronary Artery Bypass Rates per 100,000

Population 20 Years and Over in Ontario, 1985/86 - 1994/95

Women by Age Group Men by Age Group

Fiscal Year

Overall Rate 20-34 35-49 50 - 64 65-74 75+ 20-34 35-49 50 - 64 65-74 75+
1985/86 57.4 0.6 9.9 61.0 79.8 18.2 1.1 60.5 260.2 250.3 57.1
1986/87 66.5 0.5 7.6 66.6 95.9 24.4 14 64.6 285.9 3475 89.8
1987/88 59.9 0.3 75 52.3 93.2 235 1.2 56.9 258.1 324.6 74.1
1988/89 59.7 0.3 7.1 52.2 89.5 18.3 1.6 52.7 264.9 324.5 80.9
1989/90 66.0 0.5 8.6 53.7 116.8 24.0 1.4 53.0 283.7 375.1 99.3
1990/91 69.0 0.3 6.9 58.4 124.4 28.0 1.2 50.6 288.5 418.0 115.2
1991/92 72.0 0.3 7.7 61.7 1355 41.8 1.3 50.4 288.9 435.8 143.1
1992/93 74.7 0.4 7.6 67.7 138.9 455 1.1 51.4 296.6 452.7 155.0
1993/94 75.3 0.6 7.3 60.8 140.5 50.4 1.2 48.5 294.1 4715 190.0
1994/95 79.9 0.2 7.3 65.8 159.2 58.1 1.2 46.1 303.1 517.3 214.1
Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health
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Geographic Variations in
CABG

Exhibit 5.40 maps DHC rates for the
most recent fiscal years (1992/93 to
1994/95), showing clusters of higher rate
DHCs around three referral centres —
Sudbury, Ottawa and Kingston. Lower
rates are found in the environs of three
other referral centres offering CABG
services — Hamilton, London and
Toronto. These patterns, and their
consistency with the 1989/90 to 1991/92
DHC profiles, are also shown in
Exhibit 5.41, which provides a list of rates
by DHC. A Spearman rank correlation
coefficient of 0.88 (p < 0.0001) empha-
sizes the lack of change between the two
periods examined.

Use of DHCs as the boundaries for
geographic analysis dramatically
reduced the extremal quotient when
compared to that derived from the
county-level analysis in the first edition
of the Practice Atlas. For both 1989/90
to 1991/92 and 1992/93 to 1994/95,
the ratio of highest-to-lowest DHC rates
was about three. However, marked
overall variation is evident in both
periods. DHCs with significantly high
or low rates are flagged in Exhibit 5.41.
When 1994/95 is examined in isolation,
there are no obvious shifts. This is the
year after evidence of these variations
was widely available.

Comment

This study confirms that the inter-DHC
differences in CABG utilization that
have been evident for more than a
decade persisted into 1994/95. Thus,
the expansion of CABG caseload from
1991/92 to 1994/95 simply reinforced
existing interDHC differences in utiliza-
tion. Overall CABG rates in Ontario, at
about 80 per 100,000 adults in 1994/95,
are similar to those in some European
nations, much higher than those in
New Zealand or the United Kingdom,
but dramatically lower than those in the
USA."" Several lines of evidence were
accordingly used to address the
question: Which rate is right?

First, three studies have compared
Canadian and US practice patterns
after acute myocardial infarction,
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focusing on use of revascularization
(i.e., CABG and PTCA).""*"* All studies
showed two to three times as many
CABG and PTCA procedures in US
patients. Although Mark and associates'”
noted minimal differences in overall
self-rated health status and similar
rates of return to work for Canadian
and US patients,'” all three studies
found that Canadians had a higher
frequency of ongoing angina,'*"'"
two showed poorer functional status
for Canadians,"*'"* and one showed
adverse consequences for Canadians
on a variety of measures of health-
related quality of life.'"

Second, in 1995 there was marked
growth in the waiting lists for CABG
(and other open heart surgery) at virtu-
ally all Ontario centres; this followed
a period of stable waiting lists that
had lasted more than three years.

Third, the trend data show a shift away
from CABG for patients younger
than 65; this is a PTCA substitution
effect. However, unless evidence rapidly
accrues to support stenting and multi-
vessel PTCA, CABG will continue to be
the primary revascularization method
for Ontario’s growing population of
elderly people with coronary disease.

Fourth, ICES has collaborated with US
researchers to compare utilization of
CABG in New York State with that in
Ontario and British Columbia.'”® The
CABG rate in New York was then (and
remains) about 40% higher than that in
Ontario. There is close management of
cardiac surgery in New York through
certificate-of-need programs and
practice profiling."® On the basis of
explicit audit criteria,"”""® more than
5% of audited cases were deemed
inappropriate in New York State and
in the two Canadian provinces noted
above.'” This leads logically to some
concerns about underservicing in
Ontario. New York's higher rate is
partly accounted for by a much larger
number of operations on patients
over 75 who have limited coronary
disease — a pattern that, in our
view, should not be emulated in
Canada. However, some of the
difference is also attributable to
higher rates of surgery in New York
on younger patients with extensive
coronary disease. This again suggests
that the rates of CABG utilization in
Ontario might be usefully increased.

Fifth, the CCN has run a provincial
registry of all open-heart surgery cases
in Ontario since 1991. Working closely

Overall Age/Sex-adjusted Corvonary Artery Bypass
Rates per 100,000 Population 20 Years and Over in Ontario,

1985/86 - 1994/95
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with the CCN, ICES analysts have
developed a population-based plan
for increasing the rate of CABG in
Ontario by about 20% over the next
two to three years. This will address the
foregoing concerns and reduce waiting
lists. The CCN/ICES plan will also
preferentially allocate CABG caseload
to regions now below the provincial
average CABG rate, thereby reducing
the longstanding rate variations noted
above. The plan has been approved,
and about $16 million in incremental
funding has been committed by the
Ministry of Health for implementation.
Parallel planning processes for expand-
ing coronary angiography are under
way.

CABG in Ontario serves as a case study
of what can be done to benchmark
overall utilization and address inter-
area rate variations. The template is
not immediately generalizable to all
procedures: CABG services are being
expanded within a strictly regionalized
program with the use of targeted
funding outside of global budgets.
Nonetheless, CABG is an example of
how small area variations can serve
as a screening test that catalyzes a
more detailed research agenda,
which leads in turn to appropriate
action in the health care system.

Variations in Selected Surgical Procedures and Medical Diagnoses by Year and Region
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Common Conditions
Considered Sensitive

to Ambulatory Care

Overview

A growing body of research in the
United States has used hospital
admission rates for various medical
conditions as a marker of access to
appropriate primary care."*'*' The
rationale for this approach is that, for
specific conditions, there is evidence
that effective primary care interventions
can delay disease progression or prevent
life-threatening complications, thereby
reducing the need for hospitalization.
These conditions are called "ambulatory
care sensitive" conditions and hospital
admissions for them are referred to
as "preventable hospitalizations".

Asthma is an example of an ambulatory
care sensitive condition, since there is
good evidence that proper ambulatory
care can reduce the number of asthma
attacks and can improve symptoms and
functional status. Access to appropriate
ambulatory care should therefore
mean less reliance on hospital care
for the treatment of this condition.

Studies in the United States have shown
that there is a strong relationship
between low income and higher
separation rates for ambulatory care
sensitive conditions.'"*"** Although
at least part of this relationship may
be due to a higher prevalence of
ambulatory care sensitive conditions
in the poor, the relationship has
been taken as a clear indication of

barriers to appropriate ambulatory
care resulting from the lack of universal
health insurance in the United States.
Along with the relationship to income
in the United States, preventable
hospitalizations have been shown to
be related to the supply of primary
care physicians: the lower the number
of primary care physicians, the higher
the rate of preventable hospitalizations.

To date, no studies of preventable
hospitalizations in Canada have
appeared in the peer reviewed literature.
Although research shows that our
universal health care system has
reduced income-related differences
in the use of services,'” we still know
little about specific aspects of services
received by different income groups.
Also, although there is great interest
in physician-supply issues in Canada,
we do not know a great deal about the
impact of the level of supply of primary
care physicians. As a first step in using
preventable hospitalizations to examine
these issues, we examine trends in
separation rates for these conditions
over time and among regions.

Analysis of
Ambulatory Care
Sensitive Conditions

Data Source and Methods

Two groups in the United States have
developed a list of ambulatory care
sensitive conditions and have studied
patterns of preventable hospitalizations.
They both used expert panels to define
ambulatory care sensitive conditions,
and the two panels identified over-

lapping but not identical lists of
conditions.*"* Our analysis of pre-
ventable hospitalizations in Ontario
is limited to two conditions that both
groups agree are sensitive to ambulatory
care: asthma (ICD-9 code 493) and
congestive heart failure (ICD-9 code 428).
The analysis is based on Canadian
Institute for Health Information (CIHI)
hospital separation data for 1985/86
through 1994/95. Separations were
included in the analysis only if the
primary diagnosis was either asthma or
congestive heart failure. Diagnostic
codes are included in appendix A5.1
while missing data and excluded cases
are summarized in appendix A5.2.

Overall Trends in
Ambulatory Care Sensitive
Conditions

Congestive heart failure was the more
common of the two ambulatory care
sensitive conditions studied. Separation
rates for congestive heart failure
increased from 263 per 100,000 adults
in 1985/86 to 298 per 100,000 adults
in 1994/95 (Exhibit 5.42). The separation
rate was higher for men than for women
in all age groups and increased rapidly
with age. Separation rates for conges-
tive heart failure among people 70 years
of age and older are about four times
higher than among those aged 60 to 69.

Separation rates for asthma have
decreased steadily from 135 per
100,000 adults in 1985/86 to 93 per
100,000 adults in 1994/95 (Exhibit 5.43).
In 1994/95, separation rates were
about twice as high in women than
men (Exhibit 5.44). Separation rates
increased with age, but not as rapidly

Exhibit 5.42: Overall and Age/Sex-specific Congestive Heart Failure Hospitalization Rates

per 100,000 Population 20 Years and Over in Ontario, 1985/86 - 1994/95

Women by Age Group Men by Age Group
Fiscal Year
Overall Rate 20-34 35-49 50 - 64 65 -74 75+ 20-34 35-49 50 - 64 65 - 74 75+

1985/86 262.5 0.9 11.7 128.5 624.5 2,181.3 3.0 17.7 192.4 778.0 2,344.7
1986/87 259.9 1.3 10.8 130.3 581.2 2,209.1 1.4 258 268.1 930.3 2,599.6
1987/88 269.4 14 9.4 143.1 582.3 2,264.2 3.4 21.0 258.4 1,021.3 2,755.7
1988/89 271.0 2.0 9.8 133.6 605.4 2,327.4 2.6 18.2 259.7 1,016.0 2,727.2
1989/90 266.7 1.0 9.1 140.1 597.9 2,232.8 3.0 20.8 257.6 950.2 2,814.6
1990/91 270.7 1.8 11.8 133.7 612.6 2,304.2 3.4 21.6 259.0 954.7 2,813.1
1991/92 298.1 1.9 135 158.5 670.2 2,512.6 4.4 29.4 278.6 1,108.3 2,979.9
1992/93 305.5 1.0 16.1 157.0 657.7 2,538.7 3.2 241 288.6 1,141.7 3,222.7
1993/94 310.8 25 135 167.2 713.8 2,584.2 3.8 28.6 290.9 1,148.4 3,157.6
1994/95 297.6 2.4 11.8 156.3 673.8 2,465.2 4.0 25.6 273.4 1,148.8 3,020.2
Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health
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Overall Age/Sex-adjusted Asthma Hospitalization Rates

per 100,000 Population 20 Years and Over in Ontario, 1985/86—-1994/95

Although congestive heart failure and
asthma have different causes and
different epidemiological characteristics,

200 separation rates for both these condi-
180 tions are presumed to reflect, at least
- in part, access to primary care. The rank
S 160+ i
e order of separation rates for these two
EREar conditions are highly correlated among
£ 120 DHCs, with a Spearman rank correla-
§ 100 tion coefficient of 0.75 (p < 0.001) in
=] the 1992/93 to 1994/95 period.
- 80
& Comment
> 60
2 The analysis shows significant variation
x 401 in separation rates for these two
20 common ambulatory care sensitive
0 . conditions among DHCs. Moreover,

T T T T T T T
1985/86 1986/87 1987/88 1988/89 1989/90 1990/91 1991/92 1992/93 1993/94 1994/95

Fiscal Year

Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health

as rates for congestive heart failure.
Clinically, asthma is uncommon in
the elderly; separations for asthma
in this age group may, in fact, be for
other respiratory conditions.

Geographic Variations in
Ambulatory Care Sensitive
Conditions

There is extensive variation in separa-
tion rates for congestive heart failure
(Exhibits 5.45 and 5.46). The measures
of variation were very similar in the
two time periods, and the ranking of
rates among DHCs was very stable
over time (Spearman rank correlation
coefficient 0.825, p < 0.0001). The
two DHCs with the highest rates
(Renfrew County and Cochrane) had
age/sex-adjusted separation rates

greater than 400 per 100,000 adults;
these rates were 60% to 70% higher
than those in the DHCs with the lowest
rates (Ottawa-Carleton and Kingston,
Frontenac and Lennox & Addington).

There was even more extensive vari-
ation in asthma separation rates among
the DHCs (Exhibits 5.47 and 5.48). In
the period 1992/93 through 1994,/95,
the two DHCs with the highest rates
(Renfrew County and Cochrane) had
separation rates about three times higher
than those found in the two DHCs with
the lowest rates (Hamilton-Wentworth
and Ottawa-Carleton Regional). The
relative rates among DHCs were quite
stable between the two time periods, with
a Spearman rank correlation coefficient
of 0.86 (p < 0.0001).

there is a strong correlation between
a DHC's ranking of separation rates
for asthma and for congestive heart
failure. This suggests that there are
some important differences in the
rates of preventable hospitalizations
among DHCs, and it raises questions
regarding the factors explaining
these differences.

There are much higher separation rates
for these two ambulatory care sensitive
conditions in DHCs such as Renfrew
County, Cochrane, Nipissing/
Timiskaming and Kenora-Rainy River
than in DHCs such as Ottawa-Carleton,
Kingston, Frontenac and Lennox &
Addington, and Hamilton-Wentworth.
Although many of the high-rate DHCs
are in the north, some are not. The
common feature shared by high-rate
DHCs is that they are primarily rural.
What is it about these rural areas that
results in higher separation rates?
Without more detailed analysis, it is
impossible to answer this question

Exhibit 5.44: Overall and Age/Sex-specific Asthma Hospitalization Rates per 100,000

Population 20 Years and Over in Ontario, 1985/86 - 1994/95

Women by Age Group Men by Age Group

Fiscal Year

Overall Rate 20-34 35-49 50 - 64 65 - 74 75+ 20-34 35-49 50 - 64 65 - 74 75+
1985/86 135.4 126.3 139.0 207.7 2725 269.4 56.1 61.6 140.4 239.2 235.0
1986/87 136.7 128.5 149.9 193.7 290.6 275.0 56.9 62.5 140.5 214.6 2423
1987/88 133.6 136.3 137.8 196.1 282.9 261.3 60.3 54.1 133.9 211.8 217.6
1988/89 131.5 135.9 139.8 200.3 266.5 279.7 58.0 55.5 124.5 175.7 216.9
1989/90 121.0 119.4 131.4 183.1 259.3 283.2 49.7 49.6 110.9 171.1 189.4
1990/91 111.7 115.7 1211 178.4 234.0 234.9 495 41.4 92.9 160.8 186.2
1991/92 106.4 106.9 111.0 171.9 209.3 267.6 45.8 41.6 90.6 145.3 181.7
1992/93 101.6 108.7 111.0 152.2 207.5 249.3 44.0 36.1 85.1 127.0 181.0
1993/94 97.4 108.0 102.1 154.3 205.3 2345 39.8 36.7 71.1 115.4 187.9
1994/95 93.4 104.7 107.6 146.8 192.8 217.4 36.1 34.2 69.3 111.5 153.7
Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health
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definitively. However, we may speculate
about the causes of these urban-rural
differences and suggest areas for
further research.

Differences in separation rates for
ambulatory care sensitive conditions
could be the result of differences in
the incidence of these conditions;
however, it is highly implausible that
the incidence of congestive heart
failure or asthma would vary so much
among DHCs. A more plausible
hypothesis is that the different
separation rates are related to patient
management. Such variations in patient
management, in turn, may reflect
physician supply, community and
institutional resources, barriers to
care and practice styles. Physician
supply is a particular focus for concern,
given the geography of Ontario and
the existence of medically under-
serviced areas. Physician supply can
be measured as the ratio of the number
of physicians who practise in the
region to the population of the region
(see Chapter 9). Measurement of
physician supply is not without
methodological challenges. Furthermore,
at a theoretical level, it does not deal
with the more central issue: the impact
of physician supply on the quality
of care and ultimately on health.

The finding that rural areas have higher
separation rates for two common
ambulatory care sensitive conditions
is consistent with the notion that rural
areas are underserviced and do not
offer the same access to effective
primary care as urban areas. Ambulatory
specialist care may be a factor, since
rural areas have a lower proportion
of specialists than urban areas (see
Chapter 9).

Along with physician supply, other
resource factors could explain
differences in separation rates for
asthma and congestive heart failure.
The ability to provide community-
based care such as home nursing
may be very different in urban and
rural areas. On the other hand,
there may be greater inpatient bed
supply in rural areas than in urban
ones. Although resource availability

eeesss (10

is an important issue, it should be
remembered that, even in our uni-
versal health insurance system,
there may still be socioeconomic
barriers to appropriate ambulatory
care. There are still large inequities
in health status among income and
educational groups in Canada.' The
observed differences in separation
rates for congestive heart failure and
asthma may be a product of lower
health status in rural areas. Last, the
difference in separation rates may
also reflect a deeper issue. It may be
neither the supply of physicians in
rural areas nor poorer health status
that results in higher separation rates
for ambulatory care sensitive condi-
tions, but rather differences in income
or social class, which remain determ-
inants of access to appropriate care.
The only way to clarify the complex
relationship between discharge rates
for ambulatory care sensitive conditions
and physician supply, health status
and socioeconomic characteristics is
through further research.
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Dilatation and

Curettage

Overview

Usually performed in a day surgery setting,
dilatation and curettage of the uterus
(D&C) has been used for diagnostic
and therapeutic purposes. D&C ranks
as one of the highest volume surgical
procedures provincially and nationally.
More than 30,000 D&Cs, unrelated to
pregnancy or therapeutic abortion, were
performed in Ontario in 1994/95.

A common indication for the use of D&C
in premenopausal women is abnormal
uterine bleeding (irregular intervals,
lengthy bleeding or extensive blood
loss).” Other frequent indications for
D&C are postmenopausal bleeding and
polyps of the cervix or endometrium.'”
Postmenopausal bleeding has many
causes. The term "dysfunctional uterine
bleeding" is reserved for bleeding in the
absence of organic cause or anatomic
lesions — it is a diagnosis of exclu-
sion.”™"*® The most important diagnostic
purpose of D&C is to detect or rule out
endometrial cancer and its precursors —
diseases in which unusual bleeding is a
common symptom."”'**

The age of a woman influences whether
D&C should be used diagnostically and, if
it is used, at which stage of investigation
it should be introduced. This view is
rooted in the knowledge that endometrial
cancer is rare in younger women.*' Less
than 1% of cancer of the endometrium
occurs in women younger than 35 years
of age, and only 6% occurs in women up
to the age of 45 years.”"' Alternative
endometrial sampling techniques, non-
invasive monitoring and forms of medical
management are recommended instead
of D&C as primary measures for assessing
and treating abnormal uterine bleeding
in women younger than 40."%"'*

D&C remains important for the diag-
nosis of cancerous or precancerous
conditions of the uterus in women aged
40 years or older, particularly if they
present with irregular bleeding.”*' More
than 80% of endometrial cancer cases are
seen in postmenopausal women, and

Variations in Selected Surgical Procedures and Medical Diagnoses by Year and Region

the risk of endometrial cancer in patients
with postmenopausal bleeding increases
from 15% in the immediate postmeno-
pausal period to almost 50% in patients
older than 80 years."” However, it is
troubling that, although D&C has been
documented as an inappropriate proce-
dure in younger women, recent studies
in other jurisdictions'” mirror earlier
work**'* showing that a large proportion
of D&C procedures are performed on
women younger than 40 years of age.

Other concerns about the use of the
procedure pertain to clinical appropri-
ateness, correct patient selection and
risks of surgery. The accuracy of D&C
for diagnostic purposes has not been
thoroughly tested or proven."”
Studies have shown that D&C often
misses lesions™ and does not thor-
oughly sample the endometrium."’
The likelihood of one or more compli-
cations associated with D&C is
approximately 1.7%."* Although this
risk of morbidity and mortality is low,
it is important to consider because of
the high volume of D&Cs performed
annually. Typical complications
include infection, laceration of the
cervix and, rarely, uterine perforation.

Research in other countries has found
that concerns about D&C have not been
disseminated to the general medical

community or been consistently
reflected in its practices.'” It is not
clear if this pattern exists in Canada.

Analysis of D&C

Methods

Although D&C has been performed as
day surgery for many years in Ontario,
complete information on day surgery
procedures was only available from
CIHI as of 1991/92. This study included
women who were 20 years of age and
older. Separations were included if
D&C, performed for reasons unrelated
to pregnancy or therapeutic abortion,
was listed among any of the first
eight procedures coded. The analysis
otherwise followed standard methods
outlined previously. The procedure
code is included in appendix A5.1,
while missing data and excluded cases
are summarized in appendix A5.2.

Overall Trends in D&C

In 1994/95, 3,503 inpatient and 27,329
day surgery D&C procedures were
performed in the province, for a total
of 30,832 procedures. The provincial
age-adjusted inpatient rate fell from
178 D&Cs per 100,000 women in
1991/92 to 85 per 100,000 women in
1994/95 (Exhibit 5.49). The age-adjusted
day surgery rate declined from 932
per 100,000 women in 1991/92 to

Overall Age-adjusted Dilatation and Curettage Rates per
100,000 Women 20 Years and Over in Ontario, 1991/92- 1994/95

1200 |
1000 A
4
800 1

600

4004

Rate per 100,000 Population

200 3

— .

0

N —

1991/92 1992/93

1993/94 1994/95

Fiscal Year

Type of Case: —— Inpatient —a— Day Surgery Total

Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health

111 —



661 per 100,000 women in 1994/95,
when the day surgery rate was almost
eight times higher than the inpatient
rate. The overall age-adjusted rate of

Exhibit 5.50:

Overall and Age-specific Dilatation and

Curettage Rates per 100,000 Women 20 Years
and Over in Ontario, 1991/92 - 1994/95

s Age Grou

D&C was 1,110 per 100,000 women in Fiscal Year Overall Rate 9 p
1991/92 and 746 per 100,000 women 20-34  35-49 50 - 64 65 - 74 75+
in 1994/95, a decrease of 33%. Over 1991/92 1,109.7 1,015.8 1,681.3 1,086.2 502.1 242.0

. o 1992/93 967.7 880.7 1,439.1 975.6 473.0 221.5
the four years examined, age-specific 1993/94 799.3 7303  1,138.8 844.3 438.3 203.1
rates (Exhibit 5.50) were highest for 1994/95 746.3 674.3 1,036.6 798.9 466.2 224.1
women 35 to 49 years of age.n 1994 /95, Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health

there were 1,037 D&Cs per 100,000
women in this age group.

Geographic Variations in
D&C

Exhibits 5.51 and 5.52 suggest that rates
of D&C varied across the province.
In 1992/93 to 1994/95, the rates varied
three-fold among DHCs, with Essex
County having the highest rate of D&C
(1,302 per 100,000 women) and Thames
Valley having the lowest rate (420 per
100,000 women). The statistical
measures presented in Exhibit 5.52
support this finding, indicating that
the geographic variation across the
province is moderately large.

Comment

The D&C utilization patterns found
in Ontario are similar to those found in
other countries. Coulter and associates'”
reported a rate of 710 D&Cs per 100,000
women in England in 1989/90 and
2.7-fold variation in rates across the
Oxford region. Newton, Seagroatt and
Goldacre' also found relatively high
variation in rates of hospital admission
for D&C among districts (SCV = 56).
Although comparison between different
countries is limited because of different
inclusion and exclusion criteria, time
periods and denominators, variation
in the rate of D&C use is clearly seen
elsewhere and the amount of variation
in Ontario is substantial.

What could account for the variation
in the rate of use of D&C in Ontario? If
there were differences in the prevalence
of endometrial carcinoma and its
precursors across Ontario, they would
be small and would account for only
a minor proportion of the variation
in rates of D&C across the province.
Resource availability may determine
whether day surgery is utilized, as
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spaces in postanesthesia care units
may be limited. Wennberg'"' showed
that, when relatively more hospital beds
were available, physicians tended to
admit more patients with medical
conditions that were less likely to
require hospitalization.

Another possibility is that variation in
the use of D&C within countries and
between countries reflects differences
in the clinical perception of its
appropriateness.”” Physicians in the
same region may share a common
clinical approach; patterns reflecting
variation in practice may be more
obvious for procedures for which
indications are poorly defined, such as
D&C."" Coyte'** proposed that differ-
ences in physicians' clinical perceptions
occur because of disagreement on
the indications for intervention, the
usefulness of alternative treatment
methods and the benefits and adverse
outcomes of the intervention. All of
these categories apply to D&C. For
example, if physicians in a particular
region of the province emphasize
medical management (e.g. use of oral
contraceptives) for irregular bleeding
in younger women, the rates of D&C
may be lower in their region than in
other regions. Patient preference could
also play a role in the variation in use
of D&C. Preferences are shaped by
attitudes toward pain, disability and
perceived benefits and risks of a
service.'” Patients’ abilities to tolerate
menstrual problems and their percep-
tions about the effectiveness of D&C
could have had an impact on how the
procedure was used.

Despite questions about the effectiveness
of D&C for diagnosis, the procedure
is still performed at a very high rate

in the province. The age-specific rates

of use show that a large proportion
of patients receiving the procedure are
young women. Recent guidelines
from England indicate that the use
of D&C as a routine investigative
procedure for women younger than
35 years is not justified”*'* because
endometrial cancer is rare in this age
group. Research needs to be under-
taken in Ontario to examine why, and
at what stage of medical investigation,
D&C is used in young women.

D&C is associated with significant
health care expenditures when the cost
of the total number of procedures
performed is calculated.”**"" It has
been proposed that there could be
significant cost savings if the number
of young women receiving the proce-
dure was reduced, if the proportion of
D&C day surgery procedures
(relative to inpatient procedures) was
increased, and if less costly alternative
endometrial sampling methods were
substituted (not added to D&C)."*
Many critics of D&C have insisted
that it should be replaced by other
methods of endometrial examination
such as office endometrial biopsy, which
is less invasive and avoids the need
for hospital admission, or hysteroscopy
with directed biopsy, which allows the
uterine cavity to be visualized."”""*'*

In conclusion, the patterns of use of
D&C across Ontario are of concern, not
only because of the uncertainty sur-
rounding clinical appropriateness and
patient selection but also because of
the high volume of women who undergo
D&C annually. Given these high volumes,
even small improvements in patterns
of use of D&C could have a significant
impact on the care of a large number
of women and, concurrently, the use
of limited health care resources.
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Exhibit 5.52: Age-adjusted Dilatation and Curettage Rates per 100,000 Women 20 Years

and Over by DHC Area of Patient Residence in Ontario, 1992/93 - 1994/95

1992/93 - 1994/95 1994/95
District Health Council Number of Age-adjusted — | Number of Age-adjusted
Procedures/Year Rate per 100,000 an p-value Procedures Rate per 100,000
Algoma 344 708.8 26 *% 337 703.8
Brant 264 597.9 29 m 232 514.8
Cochrane 382 1,126.7 5 m 324 960.9
Durham Region 1,308 793.3 22 * 1,284 770.1
East Muskoka-Parry Sound 199 772.5 23 163 645.4
Eastern Ontario 679 1,011.5 8 m 613 908.2
Essex County 1,655 1,302.3 1 m 1,557 1,217.5
Grey-Bruce 457 812.7 20 414 709.6
Haldimand-Norfolk 298 803.3 21 251 668.7
Haliburton, Kawartha & Pine Ridge 894 824.2 18 777 706.7
Halton 946 725.1 24 m 883 674.7
Hamilton-Wentworth 1,431 813.3 19 1,262 706.7
Hastings & Prince Edward Counties 533 963.2 11 m 461 820.9
Huron/Perth 211 443.2 31 m 191 391.2
Kenora-Rainy River 265 886.6 16 263 864.5
Kent County 279 675.3 28 m 254 615.7
Kingston, Frontenac and Lennox & Addington 294 437.4 32 [m 263 386.0
Lambton 461 948.6 12 * 404 830.2
Manitoulin-Sudbury 833 1,068.4 7 m 730 943.6
Metropolitan Toronto: 8,492 901.8 14 m 7,843 803.7
Borough of East York 353 801.6 302 659.5
City of Etobicoke 1,236 985.6 1,156 894.4
City of North York 2,315 1,012.2 2,137 901.0
City of Scarborough 2,107 987.4 2,004 906.7
City of Toronto 1,885 702.2 1,680 606.5
City of York 592 1,031.5 560 935.2
Niagara 1,511 970.4 10 m 1,280 815.1
Nipissing/Timiskaming 600 1,272.3 2 m 534 1,143.4
Ottawa-Carleton Regional: 1,478 518.9 30 m 1,281 442.7
City of Ottawa 296 494.3 257 419.4
Ottawa, Eastern Region 754 513.0 654 435.4
Ottawa, Western Region 427 559.5 370 480.4
Peel: 2,193 712.0 25 m 2,012 642.2
City of Brampton 914 821.4 862 764.1
City of Mississauga 1,279 650.4 1,150 573.9
Renfrew County 418 1,164.2 4 m 383 1,065.6
Rideau Valley 526 930.7 13 467 824.7
Simcoe County 1,261 1,089.9 6 m 1,167 994.0
Thames Valley 905 420.3 33 [m 7 356.7
Thunder Bay 403 676.1 27 m 357 601.1
Waterloo Region 1,285 862.0 17 1,164 778.1
Wellington-Dufferin 982 1,255.5 3 m 883 1,125.1
West Muskoka-Parry Sound 68 890.8 15 55 704.4
York Region 2,169 983.7 9 m 1,966 891.5
Total Ontario 34,024 835.5 30,832 746.2
Coefficient of Variation (%) [CV] 25.2
Extremal Quotient [EQ] 3.1
Systematic Component of Variation [SCV] 72.9
Adjusted Chi-square (likelihood ratio) 2,274.7(d.f. 32, p<0.0001)
* Significant at 5% level ** Significant at 1% level [ Significant at 0.1% level
Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health
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Hysterectomy

Overview

Hysterectomy is one of the most
commonly performed surgical
procedures in the province; in 1994/95
more than 20,000 hysterectomies were
performed. Despite the high number
of procedures and the increase in the
number of women in the hysterectomy-
prone age groups, the rate of hyster-
ectomy fell 15% from 1981 to 1991,
with most of the decline seen among
women younger than 40 years of
age and among those undergoing a
hysterectomy for bleeding.'*

Surgical hysterectomy can be performed
either abdominally or vaginally. As
well, there is a choice of whether to
perform a total hysterectomy (removal
of the uterus and cervix) or a subtotal
hysterectomy (removal of the uterus
only). Choice of method for hyster-
ectomy appears to be dictated by local
therapeutic preference.'*’ For example,
Statistics Canada' indicates that in
Prince Edward Island almost as many
vaginal hysterectomies (VH) as total
abdominal hysterectomies (TAH) were
performed; in Manitoba, five times
as many TAHs as VHs were performed.
In the United States, between 1970
and 1978, women undergoing hyster-
ectomy in the northeast had the lowest
percentage of procedures performed
using the vaginal approach and women
in the west the highest percentage."”’
In Sweden, on the other hand, 30% of
hysterectomies in 1988 were subtotal.'

Hysterectomies can now be done
laparoscopically. The most common
method, laparoscopically assisted
vaginal hysterectomy (LAVH), allows
the surgeon to perform the operation
using four small "keyhole” incisions in
the abdomen rather than a single large
incision. The uterus is dissected from its
surrounding structures laparoscopically
and is then removed vaginally.

There is no consensus on the indications
for the various approaches. In 1983,

Easterday and associates' stated that
the abdominal approach is indicated
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when there is invasive cervical,
endometrial, tubal or ovarian cancer, or
when a problem with the surrounding
organs (e.g., ovaries, tubes) is suspected.
Approximately 80% of hysterectomies
meet these criteria. The vaginal approach
is indicated only in the presence of
uterine prolapse, i.e., in 20% of cases.

More recently, many gynecologists have
argued that the vaginal approach may
be safe for a much higher percentage
of cases. Contraindications have been
revised so that the indications for a
VH are much broader.'” " These
revisions have led some surgeons to
estimate that up to 90% of cases can
be safely performed vaginally.'”

Controversy persists as to the indica-
tions for LAVH. Some gynecologists
contend that LAVH offers the benefits
of vaginal hysterectomy to women who
would otherwise have to undergo an
abdominal hysterectomy.”* Others
counter that traditional vaginal hyster-
ectomy is currently underutilized and
could be applied to a much wider range
of indications without the need for
laparoscopic dissection. For example,
Wood and associates' estimated that
at least 50% of hysterectomies may be
suitable for the laparoscopic technique,
whereas Kovac'” estimated that the
laparoscopic technique is needed in
less than 10% of all cases. In this report,
we update the trends in hysterectomy
over the past decade, examine the
changes in rates by the most frequent
indications for hysterectomy and
examine the proportion of hyster-
ectomies performed by the various
surgical approaches.

Analysis of
Hysterectomy

Methods

Standard methods were used to
determine rates over time and by
geographic areas. For determination
of the proportion of hysterectomies by
various surgical approaches for each
year, the numerators were the specific
surgical approaches (i.e., VH, LAVH,
TAH, subtotal or other), and the
denominators were the total number

of hysterectomies. We also determined
the proportion of hysterectomies
performed by type of surgical approach
for each DHC. The DHCs were ranked
on the highest to lowest percentage
of all hysterectomies in that DHC
performed as VH and as TAH.

ICD-9 diagnostic codes on the hospital
discharge abstracts were grouped into
six categories: cancer, fibroids, menstrual
hemorrhage, genital prolapse, endo-
metriosis and all others. The first
diagnosis coded was used to assign the
record to a category, except when a
cancer diagnosis appeared at any level,
in which case the cancer code overrode
other codes for categorization. Grouping
records by other classification schemes
gave similar results."*® For each DHC,
we determined the proportion of
hysterectomies performed for each
diagnosis for the years 1989/90 to
1991/92 and for the years 1992/93 to
1994/95. To determine if there had
been a change in the DHC in the major
reasons for performing hysterectomies,
we determined the relative difference
in rate. For each DHC, the rate of
hysterectomies for each indication in
1992/93 to 1994/95 was subtracted
from the rate performed in 1989/90
to 1991/92; the difference was then
divided by the 1989/90 to 1991/92
rate. Procedure codes are included in
appendix A5.1 while missing data and
excluded cases are summarized in
appendix A5.2.

Overall Trends in
Hysterectomy

Overall provincial age-adjusted rates of
hysterectomy continued to fall during
the decade, from 654 per 100,000
women 20 years and older in 1985/86
to 477 per 100,000 in 1994/95
(Exhibit 5.53), which represents a 27%
relative decline. Rates were stable for
women 65 and older and fell for
women younger than 50. The highest
age-specific rates were found for
women 35 to 49 (Exhibit 5.54).
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Overall Age-adjusted Hysterectomy Rates per 100,000
Women 20 Years and Over in Ontario, 1985/86- 1994/95
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Exhibit 5.54: Overall and Age-specific Hysterectomy Rates Geographic Variations in

per 100,000 Women 20 Years and Over in Hysterectomy

Ontario, 1985/86 - 1994/95 The rate of hysterectomy varied

Age Group according to the residence of patients

Fiscal Year Overall Rate 20 - 34 35 - 49 50 - 64 65 - 74 75+ (Exhibits 5.55 and 5.56). The ratio of
1985/86 654.3 3322 13145 5326 715.9 2281 the highest to lowest rate for all hyster-
1986/87 629.7 3019 12622 537.5 428.1 214.7 ectomies in Ontario among DHCs was
1987/88 641.2 2994 12858 566.0 429.1 217.4 h d at 2.5 in both period
1988/89 605.7 2786  1,203.8 535.9 4383 217.8 unchanged at .o In both periods
1989/90 567.3 257.1 1,118.3 525.4 397.6 217.8 (1989/90 to 1991/92 and 1992/93 to
1990/91 5775 2464  1,116.2 561.0 465.8 231.2 1994,/95). The amount of variation
1991/92 566.1 2325  1,105.2 542.6 462.1 236.1 .
1992/93 541.0 2200  1,042.0 536.6 451.4 232.5 across the province was moderately
1993/94 497.7 211.3 934.8 517.8 394.5 233.9 large for this procedure. Nipissing/
1994/95 476.7 192.0 886.1 499.5 417.6 244.3

Timiskaming had the highest age-
adjusted rate (932 per 100,000) for
1992/93 to 1994/95, maintaining its
rank from the analysis in the previous
edition. Metropolitan Toronto had the
lowest rate (372 per 100,000) for 1992/93
to 1994/95 and also for 1989/90 to
1991/92. The age-adjusted rates fell in
virtually all DHCs, with the largest
declines seen in Algoma (26%) and in
Thunder Bay (23.3%). Rates increased in
only three DHCs — Hastings & Prince
Edward Counties, Manitoulin-Sudbury
and Simcoe County.

Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health
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Relative Change in Age-adjusted Hysterectomy
Rates by Indication for DHC Area of Patient Residence in
Ontario, from 1989/90 - 1991/92 to 1992/93 - 1994/95

60

50
40 A1
30
20 1

101 B

-10 1 a R

»

13
e owe
Yo

-20 1

»

»

04 -

Relative Proportional Change

»

-40
-50 .

-60

Cancer Endometriosis Prolapse Bleeding Fibroids Other All

Indication

Each point represents one DHC

Relative proportional change = (1992/93 - 1994/95 rate minus 1989/90-1991/92 rate) divided by
1989/90-1991/92 rate

Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health

Percentage of Hysterectomies Performed as Subtotal,
Vaginal (VH), Laparoscopically-assisted Vaginal (LAVH),
Total Abdominal (TAH) and Other in Ontario, 1989/90 - 1994/95

100 A

Percent (%)

1989/90 1990/91 1991/92 1992/93 1993/94 1994/95

Fiscal Year
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Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health
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Variations by Indication

Exhibit 5.57 shows the proportional
change in the rate of hysterectomy
by indication for each DHC. For cancer,
approximately equal numbers of DHCs
had either increased or decreased
rates in 1992/93 to 1994/95 compared
with 1989/90 to 1991/92. The rates
for most DHCs decreased for most
indications, but the rates of decline
were greatest for endometriosis.
Whereas overall rates of hysterectomy
declined by 27% on average, for
endometriosis and bleeding the rates
fell 40% or more in some DHCs.

Trends in Surgical Approach

Traditionally, about 80% of hyster-
ectomies performed in Ontario were
TAH (Exhibit 5.58). By 1994/95, the
proportion of hysterectomies done as
TAH had fallen to 67%. The use of VH
rose from 19% in 1989 to 23% in 1994.
Although subtotal procedures accounted
for small proportions overall, the
proportion of subtotal procedures
increased from less than 2% in 1989,/90
to 5% in 1994/95, whereas the propor-
tion of LAVH increased from 0% in
1989/90 to 5% by 1994/95.

There was wide variation in the surgical
approach received by women in the
various DHCs in 1994/95 (Exhibits 5.59a,
5.59b, and 5.60). The proportion of
women who had subtotal hysterectomies
ranged from 0 in West Muskoka-Parry
Sound, Huron/Perth, Halimand-Norfolk,
Ottawa-Carleton (Western Region),
Renfrew County, Thames Valley and
Nipissing/Timiskaming to 21% in
Algoma. In Thunder Bay, 54% of women
having hysterectomies had vaginal
hysterectomies, whereas only 12% of
women in Cochrane had vaginal hyster-
ectomies. LAVH also varied considerably,
from 0 in Grey-Bruce, Kenora-Rainy River,
Thunder Bay and Manitoulin-Sudbury
to 21% in Renfrew County and Nipissing/
Timiskaming. The highest proportion
of abdominal hysterectomies was seen
in Manitoulin-Sudbury (84%). Within
a DHC, there was no relationship
between the rate of hysterectomy
and the surgical approach used.



Exhibit 5.59a
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Exhibit 5.59b
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Variations in Selected Surgical Procedures and Medical Diagnoses by Year and Region

Exhibit 5.60: Percentage of Hysterectomies Performed as Subtotals, Vaginal (VH),

Laparoscopically-assisted Vaginal (LAVH), Total Abdominal (TAH) and Other *

by DHC Area of Patient Residence in Ontario, 1994/95

District Health Council _adi
R;%engjfgé?goo Subtotals VH LAVH TAH Other* Roa/l:‘\k/ﬁ” R:,Z”T;OH”

Algoma 613.8 21 26 6 46 1 13 31
Brant 443.7 2 16 3 76 3 27 2
Cochrane 741.1 5 12 10 73 1 33 5
Durham Region 558.8 4 15 4 75 1 29 3
East Muskoka-Parry Sound 708.8 1 40 19 39 1 3 33
Eastern Ontario 689.4 1 31 5 61 1 9 24
Essex County 558.3 1 38 1 58 1 5 27
Grey-Bruce 551.4 3 24 0 71 2 16 12
Haldimand-Norfolk 645.2 0 26 2 71 1 14 10
Haliburton, Kawartha & Pine Ridge 497.4 13 18 2 65 2 24 18
Halton 468.0 4 16 6 73 1 26 4
Hamilton-Wentworth 468.9 2 21 3 72 1 19 8
Hastings & Prince Edward Counties 664.0 5 32 1 60 1 7 25
Huron/Perth 496.2 0 26 8 62 3 11 21
Kenora-Rainy River 671.1 1 39 0 59 1 4 26
Kent County 640.3 1 32 1 64 2 8 19
Kingston, Frontenac and Lennox & Addington 392.8 9 20 1 68 1 21 14
Lambton 663.3 1 50 1 47 1 2 30
Manitoulin-Sudbury 797.0 1 13 0 84 1 32 1
Metropolitan Toronto: 341.8 11 20 3 65 1 22 17

Borough of East York 275.7 8 21 4 66 2

City of Etobicoke 362.4 14 18 2 65 2

City of North York 353.3 13 26 3 58 1

City of Scarborough 412.2 11 20 3 65 1

City of Toronto 274.9 10 18 1 70 1

City of York 365.9 10 22 2 64 2
Niagara 549.8 3 24 1 71 1 17 11
Nipissing/Timiskaming 773.0 0 17 21 61 0 25 23
Ottawa-Carleton Regional: 524.0 1 16 12 70 1 28 13

City of Ottawa 412.7 2 16 11 70 1

Ottawa, Eastern Region 369.6 1 12 14 73 0

Ottawa, Western Region 473.8 0 17 13 69 1
Peel: 451.8 7 15 4 73 1 31 6

City of Brampton 432.1 9 17 2 70 2

City of Mississauga 341.7 4 12 7 77 1
Renfrew County 719.8 0 26 21 49 3 12 29
Rideau Valley 636.2 3 24 5 67 2 18 15
Simcoe County 627.5 3 15 13 67 2 30 16
Thames Valley 447.0 0 34 13 51 2 6 28
Thunder Bay 688.4 2 54 0 42 2 1 32
Waterloo Region 551.6 1 25 2 72 0 15 7
Wellington-Dufferin 555.5 1 18 9 71 1 23 9
West Muskoka-Parry Sound 587.8 0 27 12 61 0 10 22
York Region 375.9 10 21 4 63 1 20 20

* Other includes radical abdominal hysterectomy, radical vaginal hysterectomy and pelvic evisceration
Data Source: Canadian Institute for Health Information (CIHI), Ontario Ministry of Health

Unlike laparoscopic cholecystectomy,
which was rapidly adopted by virtually
all hospitals in Ontario over a three
year period, LAVH is being used in far
fewer hospitals. The use of LAVH
increased among teaching hospitals
(up to 65% in 1994/95) but is per-
formed in a smaller proportion of
community hospitals (35% in 1994/95).

Comment

The numbers and rates of hysterectomy
continue to decline in Ontario and in

virtually all DHCs. Notably, the largest
declines were seen in regions which
had the highest hysterectomy rates in
the past. The fall in hysterectomy rates
is likely attributable to alternative
means, both medical and surgical, for
treating the underlying conditions.
The broader use of hormone therapy
and the wider availability of endometrial
ablation or myomectomy may help to
explain the decline. However, for the
most part, the newer surgical methods
have not been subjected to rigorous

evaluation, so we do not know whether
they will actually “prevent” or merely
delay hysterectomy in the longer term.
Unfortunately, there have not been
major advances in the treatment of
fibroids. If even 50% of women with
symptomatic fibroids could be helped
by medical therapy, the impact on
surgical rates and women’s quality
of life would be substantial.

The selection of surgical methods is
important, since morbidity and costs
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vary with the approach used. The
abdominal approach causes greater
discomfort in the postoperative phase
and results in longer hospital stays.
Our data demonstrate that there has
been a decline in the proportion of
hysterectomies performed with the use
of the abdominal approach. There have
been correspondingly small increases
in the use of subtotal hysterectomy,
vaginal hysterectomy and LAVH.

The surgical approach used in Ontario
varied widely. Subtotal hysterectomy
is associated with shorter hospital
stay and less morbidity,”*"'” but was
only received by women in a few DHCs.
Vaginal hysterectomy appears to be
the most widespread in some DHCs,
with more than 50% of hysterectomies
being performed as VH. The use of VH
seems to depend on the training of the
gynecologist: those trained outside
North America are more familiar with
the vaginal approach."'*!

For LAVH, the reported advantages
include less operative trauma, decreased
postoperative pain, lower blood loss,
shorter hospital stay (one to two days),
improved recuperation time (two to
three weeks) and a better cosmetic
result.”*"**'%% The available studies
suggest that, although LAVH has
demonstrable benefits over the
abdominal approach, the benefits do
not exceed those of vaginal hysterec-
tomy."**'* In a randomized controlled
trial and in several uncontrolled studies,
there were no significant differences in
patient morbidity or length of stay in
hospital when LAVH was compared
with VH.""'® In addition, the newer
technique has been shown to be associ-
ated with unique complications related
to laparoscopy rather than the hyster-
ectomy.”*'*'®® The debate regarding
the benefits and effectiveness of LAVH
is likely reflected in the slow diffusion
of the technique across the province.
Unlike laparoscopic cholecystectomy,
which now accounts for more than 85%
of cholecystectomies, LAVH accounts
for only about 5% of hysterectomies.

Despite possible advantages to patients,
there is considerable evidence that
LAVH is much more expensive for
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hospitals than either VH or TAH if
disposable equipment is used.'**'"*'"?
However, if LAVH can be performed
efficiently, its costs do not exceed those
of the other approaches. We recommend
that population-based studies be under-
taken to examine the complication rates,
longer term morbidity and efficiency
of LAVH. Larger scale randomized
studies comparing LAVH with VH
are also needed.
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