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Foreword

The publication of Patterns of Health Care in Ontario:
Arthritis and Related Conditions is very timely. It occurs
at a time in the history of the disease when significant
trends and events are forcing everyone involved in arthritis
health care to review and redesign the entire system of
services available to people with arthritis in Ontario.

What we decide today will be critical both to sustaining
the progress that has been made to date, and to meeting
future demands which will escalate at an unprecedented
rate. The single largest determinant of future arthritis care
needs is demography, specifically the aging of the baby
boom generation. Even if we assume that the percentage
of the total population with arthritis will stay the same,
the actual numbers will more than double by the year 2020,
from 1.4 million to more than 3 million in Ontario, evenly
split between those aged 45-64 and those over 65. The
implications of this explosive growth in disease numbers
and the resulting demand for services affect the whole
spectrum of arthritis care. The key to meeting these
future demands successfully is for arthritis health care
providers and policy-makers to plan and work together.

This Atlas reveals what is essentially a patchwork quilt
of services that meets the needs of some patient popula-
tions, but leaves others out in the cold. Our aim must be
to create an effective network of care in Ontario that pro-
vides exactly the right service, at the right time, wherever

it is needed, while remaining within a cost structure that
we can afford.

This report raises major issues about equity of access and
quality of services in Ontario. It identifies what is working
well in the current system, and focuses attention on areas
where improvements are needed. It also highlights the
scope and magnitude of the economic consequences of
arthritis and other related diseases.

Hospital, medical and drug costs for arthritis are signifi-
cant. However, the true economic burden of the disease
is apparent in the cost of income lost due to arthritis
disability, amounting to one-third of all chronic and one-
fifth of all short-term income loss due to disability. As
more people of working age develop arthritis, those costs
will rise steeply over the next twenty years. The prevention
of disability must, therefore, be a principal goal of any
arthritis management strategy.

The Atlas notes that parts of the existing system work well
and have improved over the last 15 years. For example,
hospitals are able to do more total joint replacement pro-
cedures because they have shortened the length of stay.
While shorter stays during the acute phase of treatment
cut costs and allow more procedures to be performed,
they also necessitate a more comprehensive and flexible
range of rehabilitation and supportive services during
the post-acute phase. With the burgeoning demand from



an aging population, both acute and post-acute services
will need to increase, as will physician education to
assure more effective diagnosis and timely treatment,
and public education to promote better self-management
of the disease.

The Atlas pinpoints areas that prevent the system from
working in harmony, and need improvement. These
include: raising the current low level of musculoskeletal
training in Ontario medical schools; directing appropriate
levels of funding toward arthritis research; increasing the
number of relevant specialists in rural parts of the
province and in the north; standardizing the types of
prostheses used in all Ontario hospitals; introducing a
triage system to ensure the least deterioration during waiting
times for surgery that are often unacceptably long; providing
accessible and appropriate rehabilitation services; and
delivering individualized mixes of care that will get people
back to normal functioning as quickly and cost-effectively
as possible, rather than automatically using whatever
range of services happens to be available in the area.

Current cost-of-illness studies identify the potential benefit
to society if a program capable of reducing disease were to
exist. Such a program or strategy would form an umbrella
over all aspects of arthritis health care in Ontario, providing
an integrated approach to service delivery and cost contain-
ment. The need for this kind of approach to managing
arthritis has also been highlighted by the rapid pace of
health services restructuring, whose emphasis on hospital
restructuring for acute care raises concerns about the
capacity of the post-acute care system to accommodate
current and future needs appropriately.

A further concern is the lack of information systems other
than those provided by hospitals, which relate only to
acute care. Comparable post-acute and rehabilitation
data are not currently being systematically gathered.
There is clearly a need to establish information systems
to capture these data, which are essential to the develop-
ment of effective arthritis services.

An integrated arthritis management system would bring
together all the health care partners. Primary physician
and specialist services, hospital care, rehabilitation, home
care, long-term care, community care and public education
would all work together in a flexible, streamlined system
based on consistent practice standards and outcome
measures. This would create a more systematic continuum
of referral and treatment which would be more responsive
to the individual, as well as maximizing the return on
publicly invested dollars.

Patterns of Health Care in Ontario: Arthritis and Related
Conditions explores issues that have not been adequately
addressed before. It identifies the demographic, geographic
and economic factors that will influence the future of
arthritis and it alerts us to the crisis that will come if we

ignore them. If we correctly use the information in the
Atlas, we will be able to overcome a major health care
challenge and emerge with a better, stronger system for
all Ontarians with arthritis.

Sheila Johnson
Executive Director

The Arthritis Society of Ontario

September 1998
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Arthritis and related conditions comprise a large group of
disorders affecting the joints, ligaments, tendons, bones
and other components of the musculoskeletal system.
These conditions are highly prevalent and are major causes
of morbidity, disability and health care utilization in
Ontario. The burden associated with these conditions
will increase with the aging of the population. The Arthritis
Community Research and Evaluation Unit (ACREU) and
the Ontario Division of The Arthritis Society of Canada,
joined the Institute for Clinical Evaluative Sciences (ICES)
in a partnership to produce this ICES Practice Atlas under
the editorship of Elizabeth M. Badley and J. Ivan Williams.
Scientists affiliated with ACREU and ICES reported on their
research on the impact of arthritis and related conditions
on the health status and health care utilization patterns
of Ontario residents. The Atlas presents the findings and
charts a course for changes in the health care system
and future health services research.

In Chapter 1, Gillian Hawker reviews the epidemiology of
arthritis and osteoporosis. Estimates of the prevalence of
arthritis range from 15% to 20% of adults. Osteoarthritis,
characterized by the destruction and loss of cartilage in
the joints, is the most common type of arthritis and
affects more than 10% of the population. Rheumatoid
arthritis, a systemic autoimmune disease, is found in 1% of
adults. The treatment of arthritis includes drug therapy,

rehabilitation therapy, education and, in cases of severe
damage to the joints, surgery. Osteoporosis is a systemic
skeletal disease characterized by reduced bone mass and
a change in bone tissue, which results in bone fragility
and susceptibility to fracture. Osteoporosis contributes to
fractures of the hip, vertebrae and wrist, and has associated
costs for subsequent hospital and rehabilitative care.

The burden of illness and costs of care associated with
arthritis are explored in Chapter 2 by J. Ivan Williams,
Karey Iron and Keyi Wu. Participants in the 1994 National
Population Health Survey agreed to have their responses
linked to health care data for purposes of research.
Respondents with arthritis were more likely to report fair
or poor health, pain, activity restrictions and disability
than persons without arthritis. Fifteen percent of indi-
viduals had arthritis and they accounted for 33% of the
costs of health services in the two years following the
interview.

The research presents two profiles of arthritis: its
absolute impact and its relative impact. In absolute
terms the direct burden and costs of the disease
increased with age, and they were greater for women
than for men. In relative terms, the burden and costs of
arthritis were greatest in young and middle-aged adults,
and were of similar magnitude for men and women.

xv
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In Chapter 3, Peter Coyte and colleagues1 present estimates
of the total economic costs to society of arthritis and
rheumatism for Canadians, regardless of the payor, in
1994 dollars. The estimated societal costs were $5.8
billion and ranged from $4.3 billion to $7.3 billion. The
majority of the costs ($3.7 billion) were indirect costs
associated mainly with the loss of productivity from per-
sons with arthritis who were unable to work. One-third
of the cost ($2.1 billion) stemmed from the direct costs
of health care. They note that, in a study by Health
Canada, musculoskeletal conditions accounted for 13.8%
of the total economic burden of illness but only 2.9% of
expenditures for health science research. They concluded
there may be an inequity in research funding. The total
cost represented 0.8% of Canada’s Gross Domestic Product.
Cost-of-illness studies identify the potential benefit that
could be achieved by reducing the prevalence of disease
or its burden, for example, by enhancing the use of the
health care strategies discussed in this Atlas.

Elizabeth Badley and her colleagues2 present data in
Chapter 4 on the regional variation in the distribution of
rheumatology and orthopedic surgery services, the numbers
of physiotherapists, occupational therapists, chiropractors
and family physicians, and the services provided by The
Arthritis Society’s Consultation and Rehabilitation Service.
There were large regional variations in these services
across Ontario. Physicians, occupational therapists and
physiotherapists tended to cluster in the same communities
while chiropractors were located somewhat independently
of other health care services. Rheumatology and orthopedic
services were concentrated in health science centres and
large communities. Four District Health Council areas
were without rheumatology services (all in Southern
Ontario) and orthopedic services were absent in two
districts. The variations in access to services across
Ontario warrants further investigation.

Rick Glazier and colleagues3 present the results of three
studies about primary care for arthritis in Chapter 5.
According to the 1990 Ontario Health Survey, people with
arthritis made almost double the number of primary care
visits than did those without arthritis. The visits were
related to long-term disability, recent activity restriction,
recent onset and possession of supplementary health
insurance. In analyzing the claims from Ontario Health
Insurance Plan (OHIP) for fiscal 1996/97, they found that
about one-fifth of adults in Ontario had visited primary
care physicians for musculoskeletal problems.

A survey of family physicians showed that most of them
were practising in accordance with current standards of
practice. There were some problem areas of practice, includ-
ing delay in referral to specialists for early presentations of
rheumatoid arthritis and inappropriate prescribing of non-
steroidal anti-inflammatory drugs (NSAIDs). Respondents

reported low levels of confidence in performing the muscu-
loskeletal examination (the keystone of making a correct
diagnosis). They also identified barriers including unaccept-
ably long waiting times in referring patients for orthopedic,
physiotherapy and rheumatology services. Improving mus-
culoskeletal training in Ontario’s medical schools, family
medicine residency and continuing medical education
would be a first step towards improving primary care man-
agement of arthritis and related conditions. The time given
to these conditions in medical training is not commensurate
with the amount of chronic illness and disability they cause.

The Ontario Drug Benefit program pays most costs for
prescription drugs for seniors who live in the community or
in nursing homes and homes for the aged. In chapter 6,
Albert Kirshen analyzed the claims for the fiscal years
1994/95 through 1996/97 to examine the use and costs of
drugs commonly prescribed for the management of arthritis
and related conditions, and examined trends in prescribing
patterns.

Total drug costs for arthritis and related conditions in
fiscal 1995/96, the year preceding the introduction of
copayments and deductibles, were $81.9 million for women
and $50.2 million for men (15.1% of the cost of all prescrip-
tions dispensed to community-dwelling seniors). Costs for
long-term care residents were $4.6 million for women and
$1.6 million for men (12.4% of the cost of prescriptions
dispensed to long-term care residents).

Nearly 40% of the seniors in the community and 13% of
residents of nursing homes and homes for the aged had
prescriptions for NSAIDs. However, as NSAIDs can be
purchased without a prescription, the figures may under-
estimate the true use of the drugs. The use of prescribed
NSAIDs has declined over time, whereas the rate of expo-
sure to drugs for the prevention of gastrointestinal bleeds
associated with NSAID use increased over the period of the
study, particularly among long-term care residents. Joint
replacement surgery appears to reduce, although not
eliminate, the post-operative use of NSAIDs. There was a
significant increase in the use of bone-protective agents
for women but not for men. In general, drug prescribing
to Ontario seniors for arthritis and related conditions
appears to follow recommendations in the literature, but
the patterns of drug use call for further investigation.

Total hip and total knee replacements are the success stories
of arthritis treatment; the procedures are a very cost-
effective means of improving quality of life. In Chapter 7,
J. Ivan Williams and researchers at ICES4 report on surgical
services. Between fiscal years 1981/82 and 1996/97, age-
adjusted rates per 100,000 residents of Ontario over the age
of 20 doubled for total hip replacements from 44 to 84 and
appear to have stabilized. Rates for total knee replacements
increased sevenfold from 14 to 91 which was sustained.
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The increases were made possible, in part, by dramatic
declines in average lengths of stay for procedures.
Considerable area rate variation were found within the
province.

A study of 76 hospitals providing joint replacement
surgery showed marked variations in the prices paid for
prostheses. In 1993, there was substantial room for
hospitals to save money, even using the same makes and
models of implants. Further investigation is warranted
to determine whether changes in purchasing and prices
for implants have occurred.

Researchers studied the relationships between outcomes
of total hip and total knee replacements and hospital
volumes and surgeon volumes for these procedures. The
findings suggest that surgeons should perform a minimum
number of total joint replacements annually to maintain
skills and competencies, and that low-volume hospitals
providing less than 25 procedures a year were less likely
to achieve optimal patient outcomes than higher-volume
hospitals. Hospitals, surgeons and researchers need to
consider the evidence in deciding how to designate the
hospitals and surgeons who should provide the procedures.

Waiting times between consultation visits with orthopedic
surgeons and dates of surgery varied markedly across
the province. The median times in the surgical queue
ranged from 17 weeks for primary total hip replacements
to 22 weeks for primary total knee replacements; 17% of
hip patients and 22% of knee patients waited over a year
for their total joint replacements.

The Health Services Restructuring Commission has recom-
mended the total number of total joint replacements be
increased by one-third over the next five years so that the
rates for all areas of the province reach the provincial
averages for fiscal year 1995/96. To this point, the
Ministry of Health has been funding the purchase of
prostheses to increase the number of total hip and total
knee replacements being provided. The Ministry is being
pressured to broaden its support and cover the other
hospital costs for these procedures.

The incidence and impact of the three most common
osteoporotic fractures, wrist, vertebral and hip, are
discussed by Susan Jagal in Chapter 8. Fractures are
considered osteoporotic when they result from minimal
trauma. Wrist fractures are the most common fracture
until age 80. Although few require hospitalization, they
serve as an important marker for future fracture. As most
vertebral fractures are treated outside hospital settings,
accurate records of their incidence and cost were not
available.

Hip fractures are costly to the health care system because
of the need for surgical intervention, lengthy hospital stays
(which accounts for the largest proportion of medical care
costs) and high rates of subsequent institutionalization.
There was considerable regional variation in discharge to
home or rehabilitation, which was not related to length of
stay in acute-care hospitals. The outcome of hip fracture in
relation to discharge destination needs to be investigated.
Studies that evaluate patient outcomes and alternative
care delivery methods are also needed. While more cost-
effective treatment and rehabilitation offer modest hope of
curtailing costs, any substantial reduction in the burden of
hip fracture depends on prevention of falls and reduction
of osteoporotic risk factors.

In chapter 9, Peter Coyte and Tami Axcell identified four
factors that contribute to variations in the use of post-acute
rehabilitation services: the number of individuals discharged
from hospital, the proportion of patients receiving home
care, the types of home care service received and the
intensity or amount of services used. They analyzed the
hospital discharge abstract and data from the Home Care
Program for fiscal years 1993/94 and 1994/95. Patients
discharged after joint replacement and fracture were more
likely to receive home care than those discharged with a
diagnosis of arthritis and rheumatism or other medical
or surgical diagnoses. More than 70% of these patients
received rehabilitation visits, compared with less than half
of patients discharged with other musculoskeletal diagnoses.
There were variations in all four factors across the major
clinical categories of hospitalization and the Home Care
Program areas across the province. Providers and planners
of health care need to measure and assess the impact of
all these factors if they are to narrow the variations in
utilization and develop and support pathways to care for
musculoskeletal patients following hospitalization.

In the final chapter, Elizabeth Badley and J. Ivan Williams
review issues in health care for arthritis and related con-
ditions in Ontario. Although there is at present no known
cure for arthritis, appropriate treatment, rehabilitation and
self-management helps prevent disability and maintain
function. This chapter presents an outline of a compre-
hensive strategy for the control of these conditions which
has six major components: primary care, specialist and
hospital services, rehabilitation and community support
services, health education and health promotion, and
health policy and planning. The ultimate goal of care is to
improve the situation of those affected and their families.

Most of these components are in place, although as the rest
of the Atlas indicates, there are considerable provincial
variations in the adequacy, availability and accessibility
of these services. A major element, and one which needs 
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particular attention as the health care system is restructured,
is how these parts of the health care system work together
to give integrated care.

The information in the Atlas was governed by availability
of data which mainly related to the acute-care sector.
There is a lack of adequate information systems relating
to the major areas of service use by people with arthritis
and related conditions, namely ambulatory and primary
care, rehabilitation care and care in the community. This
Atlas reveals only the tip of the iceberg of the impact of
these conditions. Commitment to the development of
information systems, research and enhanced service deliv-
ery is urgently needed as part of a comprehensive health
strategy to reduce the burden of arthritis and related con-
ditions in the population.

1 Carl Asche, Ben Chan, Ruth Croxford

2 Linda Rothman, Marlene Stephens, Micheline Wong

3 Julie Arnold, Elizabeth Badley, Mary Bell, Rachelle
Buchbinder, Dawn Dalby, Gillian Hawker, Sydney
Lineker, Sara McConnell

4 Tami Axcell, Mark Cheung, Don DeBoer, Elaine Gort,
Hans Kreder, Michael Paterson
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Introduction
Patterns of Health
Care in Ontario:
Arthritis and Related
Conditions

Introduction

Arthritis and related conditions are
important members of the larger
family of musculoskeletal disorders
which include diseases and disorders
of the muscles, bones and connective
tissues. This Practice Atlas reviews
patterns of health care for these
conditions, and presents information
on current and projected needs and
the services available to meet them.

Arthritis and related conditions
challenge the health care system.
Arthritis is an archetypical chronic
condition associated with aging.
Almost one in five Canadians report
having arthritis and the prevalence
increases with increasing age (Exhibit 1).
The condition is generally lifelong, and
more women than men are affected at
all ages. The increasing prevalence
with age suggests that arthritis and
related conditions are disorders of
predominantly older people, and indeed
this tends to be the stereotype. How-
ever, when the age structure of the
population is taken into account, the
reality is somewhat different: in terms

of numbers, the major impact of
arthritis in the population is in the
middle years of life. According to
the 1990 Ontario Health Survey, the
median age of people with arthritis
was 57 years: half the people with
arthritis were younger than 57 years,
and only 13% were aged 75 years and
over. Arthritis is associated with
considerable morbidity and progres-
sive disability, with 2.5% of the pop-
ulation reporting disability specifi-
cally due to arthritis. The issue for
health care is the long-term manage-
ment of a chronic condition. The
disabling nature of arthritis means
that rehabilitation and the manage-
ment of disability are important
components of care.

Chapter 1 sets the scene by introduc-
ing the major types of arthritis and
osteoporosis and their epidemiology.
It reviews the major types of treatment
for these conditions. Arthritis and
related conditions have generally
received relatively little attention in
the current debate about health and
the need for health care. A commonly
held misperception about arthritis is

that it is often an inevitable conse-
quence of aging for which no effective
treatments are available. This is not
true: although there is at present no
known cure, appropriate treatment
has been shown to prevent disability,
maintain function and reduce pain.
The exact nature of medical treatment
will vary according to the particular
type of arthritis, but general manage-
ment and rehabilitation strategies are
similar for all types. The disease is
typically lifelong and tends to follow a
fluctuating course, with exacerbations
and remissions; therefore, care needs to
be accessible over the full span of the
disease, with the realization that the
type of care needed for a given patient
may change over time. Relevant
issues for osteoporosis include
prevention of both bone loss and of
falls, and the prompt and appropriate
treatment and rehabilitation of people
with osteoporotic fractures.

Chapter 2 looks at a range of impacts
of arthritis in the population using
data from the National Population
Health Survey, and presents infor-
mation about the costs of medical



services. The chapter highlights how
arthritis is associated with the experi-
ence of pain, disability, reduced health
status, diminished labour force partici-
pation and increased stress, especially
in the middle-age population. By
linking the survey responses to the
health care administrative data for
hospital services, medical service and
the Ontario Drug Benefit program for
the elderly, the burden of arthritis is
expressed in terms of increased costs
of health care.

The macro economic costs of arthritis
and rheumatism in Canada is presented
in Chapter 3. In 1994 Canadian dollars,
the estimated costs of arthritis and
rheumatism were $5.9 billion, includ-
ing $2.1 billion for the direct costs of
hospital, medical and other health
services. Over 60% of the costs were
attributed to the indirect costs of
disability and premature mortality.

Rheumatologists, orthopedic surgeons,
primary care physicians, chiropractors,
physiotherapists, occupational thera-
pists, and The Arthritis Society are the
key providers of services for arthritis
and related conditions. The availabil-
ity of these services across District
Health Councils in Ontario is discussed
in Chapter 4, and there is a special
emphasis on the geographic variations
in the supply of these services. There
are considerable inequities in the
availability of rheumatology and ortho-
pedic services, which are hospital-
based, with the highest concentration
of practitioners found in Districts with
the academic health sciences centres.
This chapter also reports the variation
in the per capita availability through-
out the province of other relevant
health professionals. A particularly
relevant service for people with arthri-
tis is offered by the Consultation and
Rehabilitation Service, which is funded
by the Ministry of Health and admin-

istered by The Arthritis Society, and
provides rehabilitation and social
work services for people with arthritis.
The chapter draws attention to imbal-
ances in the service and care for peo-
ple with arthritis across the province.

Primary care physicians are the front
line of medical services for people
with arthritis. Chapter 5 presents
three perspectives on primary care
services for arthritis and related
conditions: reports by respondents
to the Ontario Health Survey (OHS)
with and without arthritis, Ontario
Health Insurance Plan (OHIP) claims
for consultations and visits, and a
survey of how family physicians
manage arthritis and some of the
issues they face in providing services.
Respondents to the OHS who indicated
that they had arthritis were twice as
likely to have seen primary care
physicians in the past two weeks than
other respondents, and rates of visits
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increased markedly if persons with
arthritis had restrictions in their
activity. Examination of the OHIP
claims for one year demonstrated that
a broad range of arthritis and related
conditions were the second leading
reason for consultations and visits to
primary care physicians, and women
and men of all ages had relatively
high rates of consultation and visits
for these conditions. Primary care
physicians can be viewed as gate-
keepers who may either manage the
problem themselves or make referrals
to specialist medical, surgical, and
rehabilitation services. They are also
important players in patient education
about the management of arthritis
symptoms. It is important therefore
that these professionals have the
training and experience to carry out
appropriate investigations, to make
correct diagnoses, and to prescribe
appropriate treatments, including
advice about self-management tech-
niques. Data from a survey of Ontario
family physicians suggests that there
may be deficiencies in this manage-
ment, as well as barriers to referral
and access to specialist care and
rehabilitation professionals.

Medication is an important part of the
treatment of arthritis. Chapter 6 pro-
vides an overview of the prescription
and costs of medications for arthritis
and related conditions for people over
the age of 65 in Ontario living in the
community or residing in nursing
homes and homes for the aged. The
chapter presents data on how medica-
tion usage over time varies with
changes in prescribing practice and
with the introduction of copayments
in 1993. There are specific reports on
non-steroidal anti-inflammatory
drug (NSAID) use and gastrointestinal
bleeds, NSAID use before and after
total joint replacements, and use of
bone protective agents prior to hip
fracture. While drug prescribing for
arthritis and related conditions gen-
erally follows guidelines for medication
use, there are areas for improvement.

In the first two editions of the ICES
Practice Atlas, we reported on the

trends in total hip and total knee
replacements over time and the varia-
tions in access to these surgical ser-
vices across the province. Chapter 7
focuses on surgical services for total
joint replacements and updates the
data on trends and variations. The
increase in volumes of total hip and
total knee replacements are related
to declines in average lengths of stay
for these procedures. The chapter
shows there are important variations
across the province that persist in
waiting times for surgery, average
lengths of stay, and prices paid for
prostheses. New information is pre-
sented on the relationship between
volumes of services, hospital and
surgeon, and the outcomes achieved
for total hip and total knee replace-
ments. The results suggest that low
volume hospitals and surgeons achieve
less than optimal results. These are
issues orthopedic surgeons and
hospitals need to address jointly in
planning services for total joint
replacements in an era of restructur-
ing of health services.

Osteoporosis is a major risk factor for
fracture, particularly in older people.
Osteoporotic fracture, especially frac-
ture of the neck of the femur (hip),
tends to be a sudden event presenting
as a medical emergency, which may
result in death or severe disability.
Survival may be associated with consid-
erable disability affecting the ability
to live independently. This may result
in admission to institutions or need
for high levels of supportive care.

Chapter 8 examines the magnitude
and burden of the three most common
fractures: wrist, vertebral and hip, on
the health care system. Osteoporotic
fractures are more common in women
than in men and will continue to
increase with the aging of the popula-
tion and increases in life expectancy.
The major emphasis of the chapter
is on hip fractures as they account for
the greatest morbidity, mortality and
cost of all osteoporotic fractures. Most
patients with this type of fracture
are admitted to hospital and many
subsequently receive rehabilitation

care in rehabilitation hospitals or
through home care services. There
are considerable variations in length
of stay and in the use of home care.
This chapter also raises issues about
strategies to reduce the burden of
osteoporotic fracture, including pri-
mary prevention.

Both arthritis and osteoporotic frac-
tures may result in disability; there-
fore, rehabilitation is an important
component of therapy to maximize
and maintain function and everyday
living skills. It may be an important
factor in helping individuals live
independently in the community and
in preventing hospitalization. There
is an overall lack of information about
rehabilitation services as current
information systems do not compre-
hensively cover this sector. However,
there is limited information about
home care services. Chapter 9 pre-
sents information on the services
provided through home care to people
who have been discharged from
hospital after medical or surgical
treatment of arthritis and related
conditions. The chapter details the
wide regional and clinical variation
in the use of post-acute rehabilitation
services, and draws attention to the
need for the development and eval-
uation of care and support policies
that might be consistently applied
to patients with arthritis and related
conditions following hospitalization.

In arthritis care, the prevention of
pain and disability, and the manage-
ment of disability when it occurs are
the challenges. Overall, the services
available for arthritis are piecemeal,
and there is considerable geographic
variation. Continuity is an important
feature of arthritis care. A health care
system that is geared to respond to
acute episodes, as is the current system,
is arguably not the best way to deal
with conditions that are long-term and
evolving. For any long-term condition,
education of patients and their families
is important: self-management and
self-care have important roles to play,
and have been shown to reduce pain,
disability and health care utilization.
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In chapter 10, we discuss issues in
health care for arthritis and related
conditions, and draw together the
findings in this Atlas in the context
of developing an integrated care
strategy to reduce the impact of these
conditions on individuals, their fam-
ilies and on the health care system.

The purpose of this Atlas is to raise
awareness of the issues around the
care of people with arthritis and
related conditions in Ontario, and to
present information on what is known
of the current situation. Inevitably,
there are gaps in our knowledge, and
this work is only a first step. We hope
that it will lead to improvements in
the provision of care and in health
information systems, and also provide
a platform for considering more gen-
erally the health care needs of people
with chronic disabling disorders.
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Chapter 1
Epidemiology of
Arthritis and
Osteoporosis

The term “arthritis” is used in this
Atlas to include essentially all disor-
ders other than osteoporosis that
affect the joints, ligaments, tendons
and other components of the muscu-
loskeletal system. Although strictly
speaking it means inflammation of
the joints, the term is commonly used
to encompass a variety of joint dis-
orders, including those resulting from
degenerative disease, inflammatory
disease, and post-traumatic damage.
The most common symptoms of
arthritis and related conditions are
pain, stiffness, swelling, muscle weak-
ness and limitation of joint movement.

The 1990 Ontario Health Survey (OHS),
based on a stratified cluster sample
of the household-dwelling population,
yielded estimates of the prevalence of
various disorders including “arthritis
and rheumatism.” The survey con-
sisted of an interview with one respon-
sible household member concerning

the health of all household members
and a subsequent self-completed
questionnaire to all household mem-
bers. Data from 45,650 people aged
16 years and older were analyzed.
Information on musculoskeletal
conditions were coded according to a
scheme developed by Statistics Canada
(arthritis in any joint categorized as
“arthritis and rheumatism”).

Based on the OHS, 18.5% of the popula-
tion aged 16 years and over reported
arthritis,1 with 15.2% reporting it as a
chronic health problem.2 The preva-
lence of arthritis increased with age
from 6.3% in those aged 16-24 years
to 51.2% for those 75 years and over,
with a similar trend for chronic arthri-
tis. The overall prevalence of arthritis
and rheumatism in women was 21.1%
and 15.7% in men. The median dura-
tion of arthritis was 5 years1 and
three-quarters of respondents had
consulted a health professional in the
previous two years for their arthritis.

Arthritis and rheumatism are leading
causes of permanent incapacity and

result in extensive utilization of
health care resources.3-8 Although not
a major cause of hospitalization or
mortality, these conditions are asso-
ciated with morbidity and disability,
and have a major impact on function-
ing and independence.1,9 Alleviation
of the effects of these diseases would
have important consequences for the
overall health of Ontarians and the
costs of the Ontario health care system.

There are more than 100 different
types of arthritis and related condi-
tions; this chapter will focus on the
most common ones.

Osteoarthritis
The most common type of arthritis
is osteoarthritis,10-12 a degenerative
disorder characterized mainly by
destruction and loss of the articular
cartilage together with changes in
the underlying (subchondral) bone.
Typically, osteoarthritis affects the
small joints of the hands and feet,
spine (both neck and back), hips,
and knees. Current understanding

Arthritis and
Rheumatism
in the Population



suggests that it may be a heteroge-
neous group of conditions that share
common pathological features. The
chief complaint is progressive pain,
most often related to joint use,
together with joint stiffness and
reduced range of movement. The
result is loss of physical function,
interruption of sleep, psychological
stress, and a reduction in quality of
life. Osteoarthritis in the lower back
region generally causes pain localized
to the buttocks or radiating to the leg;
the pain may be unilateral or bilateral,
and is generally relieved by lying
down. With back pain, the impact of
changes in position helps to identify
whether the pain is arising from
abnormalities of the discs or of the
facet joints. There may often be
associated neurologic symptoms,
such as numbness or weakness.
Radiologic features of osteoarthritis
include a narrowing of joint space
due to a loss of articular cartilage
and a remodelling of bone beneath
the joint surface resulting in subchon-
dral sclerosis and cyst formation, and
the formation of bony spurs, called
osteophytes, at the joint margins.

Prevalence and Incidence

Estimates of the prevalence of osteo-
arthritis are imprecise, due to the dif-
ficulties associated with diagnosis:
there is no clear disease marker and
there is great heterogeneity in the
nature of the disease.13 Since the dis-
ease presents differently in the knee,
hip and hand, separate criteria have
been developed for each of these
joints. The American College of Rheu-
matology has developed criteria for
the classification of osteoarthritis14,15

that incorporate radiologic, clinical
and laboratory parameters, and provide
approximately 90% sensitivity and
90% specificity. No consistent rela-
tionship has been found between the
presence of radiologic features of
osteoarthritis and the presence of
symptoms. At any given time, only a
proportion of joints with obvious
osteoarthritis on X-ray (approxi-
mately 50%) will be clinically trou-
blesome. It is unknown why so
many people with radiographic

evidence of osteoarthritis have no
symptoms or disability.

Prevalence studies show that in popula-
tions aged 65 years and over, 60 to 70%
show signs of osteoarthritis based on
radiographic assessment,10,16-21 and 33%
have symptomatic osteoarthritis. In a
study of adults aged 24 to 75 years, the
U.S. National Health and Nutrition Exam-
ination Survey (NHANES I) reported
that 16.3% were found on clinical exam-
ination to have some form of arthritis
or rheumatism.10,11,22 The confirmed
diagnosis was osteoarthritis for 75% of
these individuals (12.3% of the popu-
lation), and rheumatoid arthritis for
5% (0.8% of the population). Similar
ratios of osteoarthritis to rheumatoid
arthritis have been reported with
other population-based surveys.12

Regional lower back pain, most often
due to osteoarthritis, affects approxi-
mately 2% of the overall population
and 3% of people between the ages of
45 and 64. The prevalence of osteo-
arthritis has consistently been shown
to increase with increasing age. There
are also marked racial differences in
prevalence and distribution.

Several prospective studies that used
standardized clinical and radiographic
criteria to estimate the incidence of
osteoarthritis have confirmed a
higher incidence in women than in
men.21,23 In a large sample of Health
Maintenance Organization (HMO)
enrollees in Massachusetts, the age-
and sex-standardized incidence rates
for hand osteoarthritis were 100 per
100,000 person-years; for hip osteo-
arthritis, 88 per 100,000 person-years;
and for knee osteoarthritis, 240 per
100,000 person-years.23 The ratio of
women to men was approximately 2:1
for each type of osteoarthritis, suggest-
ing similar sex and age predilection
for disease in these joints. Since no
standard protocol was used to docu-
ment osteoarthritis symptoms in this
study, these numbers may represent
underestimates of the actual incidence
of disease.23 In the Framingham
prospective cohort, the age-adjusted
odds ratios for incident radiographic
knee osteoarthritis and symptomatic

knee osteoarthritis (symptoms plus
radiographic change) were higher in
women than in men.24 Rates did not
vary by age within this sample.
Among women, about 2% a year
developed incident knee osteoarthritis,
1% a year developed symptomatic
knee osteoarthritis, and about 4% a
year experienced progression of
existing knee osteoarthritis.

Recognized risk factors for the
development of osteoarthritis
include advanced age, heredity,
obesity, female sex and trauma or
repetitive stress to a joint.16,25,26

Osteoarthritis may also be the con-
sequence of inflammatory arthritis
or congenital joint incongruency.

Impact in the Population

Even though osteroarthritis results in
disability in a smaller proportion of
people than does rheumatoid arthritis,
it is the most frequent cause of dis-
abling arthritis because of its higher
overall prevalence. Data from both
American and British population
studies show that for every person
with rheumatoid arthritis that is
accompanied by severe disability (for
example, restricted independence in
activities of daily living), there are more
than seven with osteoarthritis with
a similar level of disability.12,27 In
particular, osteoarthritis of the knee
is more likely to result in disability
than is osteoarthritis of any other
joint.13 Osteoarthritis of the hand is
the most common disease affecting
hand function in the elderly. Osteo-
arthritis of the knee or hip is the
most common condition for which
knee and hip replacement procedures
are performed in North America.

Management

Osteoarthritis is often thought of as a
degenerative disease caused by aging
and excessive use of the joints
(“wear and tear”) for which nothing
can be done. However, while there is
currently no known cure for this con-
dition, effective therapies are available.
The medical management of osteo-
arthritis is directed principally toward
methods of pain relief and measures
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to preserve and improve joint mobility
and physical function. Recent U.S.
guidelines for the medical manage-
ment of hip and knee osteoarthritis
have been published,28 and similar
guidelines are being developed by the
Canadian Rheumatology Association
using an evidence-based approach.
Both guidelines recommend a hier-
archical cumulative approach, empha-
sizing the importance of educating
patients about the disease and teach-
ing them self-management.

First-line treatment is largely non-
pharmacologic, and includes: the use
of physical therapy and exercise pro-
grams to strengthen the muscular
support for the joint as well as to
reduce associated depression and anx-
iety; occupational therapy to evalu-
ate the individual’s ability to per-
form activities of daily living, teach
joint protection and energy conser-
vation skills and provide assistive
devices as needed; and use of
orthotics to correct abnormal biome-
chanics of walking and to reduce the
shock of weight-bearing.

First-line pain therapy is with aceta-
minophen, but a variety of other
drug therapies are used for pain
relief as well, including intra-articular
corticosteroid and hyaluronic acid
injections,29 topical analgesics, non-
steroidal anti-inflammatories, and opi-
oid analgesics such as codeine.

Finally, surgical procedures are
increasingly being performed to slow
the progression of disease or defer the
need for joint replacement. Current
procedures include irrigation and
debridement of the joint, and other,
novel treatments are being developed.
Since osteoarthritis is believed to
predominantly affect the chondrocyte
and to result in cartilage loss, clinical
trials are investigating newer chon-
droprotective agents and cartilage
transplants.

When these measures fail to control the
pain, or when quality of life becomes
unacceptable, joint replacement surgery
has been shown to be a cost-effective
treatment.30,31 Of all hip and knee

replacement recipients, approximately
80% have osteoarthritis, up to 10% have
rheumatoid arthritis and 10% have
other disorders, including post-trau-
matic arthritis. Pain is most often the
primary reason for undergoing hip or
knee replacement, followed by difficulty
walking. Up to seven years after knee
replacement and at least one year after
hip replacement, patients report sig-
nificant improvement in their joint
pain and physical functioning and use
significantly fewer medications for
their pain symptoms.32 Joint replace-
ment surgery significantly improved
patients’ quality of life as measured
by the standard gamble technique of
utility assessment.33 Patient character-
istics, such as age, gender or body
mass index (BMI), do not appear to
be correlated with the long-term out-
comes of joint replacement surgery.

Rheumatoid Arthritis

Rheumatoid arthritis is a systemic
autoimmune disease of unknown eti-
ology. Its major distinctive feature is
chronic, destructive (erosive) inflam-
mation of the joints which typically
affects the joints symmetrically on
opposite sides of the body. Typically,
people with rheumatoid arthritis
experience joint pain associated with
stiffness and swelling. The stiffness is
generally made worse by rest (result-
ing in prolonged morning stiffness)
and improved with activity. Addi-
tionally, there may be associated
fatigue, anorexia and weight loss.
While the disease course is unpre-
dictable, it is usually characterized
by fluctuations in disease activity,
resulting over time in the progressive
development of various degrees of
joint destruction, deformity and
disability. Only a minority of people
with rheumatoid arthritis will ever
experience complete remission.
People with rheumatoid arthritis may
also develop serious involvement of
other organ systems, including the
blood vessels, heart, lungs and ner-
vous system; and the disease is asso-
ciated with a significant age-adjusted
increase in mortality.34

Prevalence and Incidence

As with osteoarthritis, it is difficult to
estimate the prevalence of rheuma-
toid arthritis due to the lack of an
established etiologic agent or unique
clinical or laboratory feature that can
be used to define it. Again, diagnosis
must be based on the presence or
absence of combinations of clinical
and laboratory abnormalities accord-
ing to predefined criteria. The 1987
modified criteria for the diagnosis of
rheumatoid arthritis distinguish it from
other conditions with a specificity of
89% and a sensitivity between 91% and
94%. Estimates of prevalence based
on these criteria indicate that between
1% and 2% of the general population
worldwide is affected with definite or
classic rheumatoid arthritis, with the
prevalence increasing with age in both
men and women. The NHANES I
survey22 found a prevalence of rheuma-
toid arthritis of 0.3% in adults aged
24 to 35, compared with a prevalence
of over 10% in adults over the age of
65. The peak onset is in mid-life.

The sex ratio of rheumatoid arthritis
also varies with age, but is consistently
higher in women; the overall ratio of
women to men is approximately 2.5:1.
Sex hormones may play a role in
predisposition: nulliparous women
have an increased risk of developing
the disease; pregnancy is associated
with remission and the postpartum
period with exacerbation;35,36 sympto-
matic onset at menopause is not
uncommon;36 and use of oral contra-
ceptives may reduce the risk.35 Other
factors that have been found to be
positively associated with prevalence
and severity include low socioeco-
nomic status, a low level of education
and psychological stress.37 Although
climate, geography and altitude do not
appear to play a role, there is evidence
that the prevalence rates vary between
racial populations, with particularly
low rates found among Orientals and
high rates found among Native
Americans. The reasons for this
variability have not been well defined.

Genetic factors other than sex are
felt to play a significant role in the
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development of rheumatoid arthritis as
well, based on studies that have shown
that concordance for the disease is
higher among identical than fraternal
twins.37 While the specific genetic loci
responsible for disease susceptibility
are not clear, substantial evidence
suggests that the major histocompati-
bility complex (MHC) on chromosome
6 encodes important disease-predispos-
ing genes. Specifically, most patients
with rheumatoid arthritis have the class
II MHC alleles DR4 and DR1 or both;
class II molecules are involved in anti-
gen presentation to CD4 positive T-cells.
Observations from genetic studies
suggest that these common epitopes
may determine susceptibility38,39 and
possibly disease severity, in response
to a variety of triggers. The role of
class II molecules in the immune
response has been the impetus behind
extensive, ongoing research which
seeks to evaluate the effect on disease
progression of therapeutic strategies
directed at modification of the immune
response.

Management

Since the potential impact of
rheumatoid arthritis is significant,
early and aggressive treatment is
recommended.36 Treatment aims to
reduce joint inflammation and pro-
vide pain relief, and to maintain or
restore joint function through pre-
vention of bone and cartilage destruc-
tion. The basic treatment program
consists of patient education, a
balance between rest and exercise
(often with physical and occupational
therapy), and the use of a combination
of non-steroidal anti-inflammatory
drugs (NSAIDs) and slow-acting,
potentially disease-modifying anti-
rheumatic drugs (DMARDs). For
DMARDs, there may be a delay of up
to six months, depending on the
drug, before the benefits are felt.
These drugs are occasionally associ-
ated with serious adverse effects, so
their use should be monitored care-
fully. A recent comparison of DMARDs
and NSAIDs using a standardized
toxicity index40 suggests that they
have similar therapeutic effect:
toxicity ratios. Corticosteroids may

also have a place in treatment (partic-
ularly in elderly-onset rheumatoid
arthritis), either systemically or
through injection into the inflamed
joints. Surgical treatment may be
recommended when significant joint
deformity or instability occurs and
when quality of life is affected through
pain and/or loss of physical function.
Some of the more frequently employed
surgical measures are joint replace-
ment of the hips and knees, tendon
repair and carpal tunnel release.

Polymyalgia Rheumatica

Polymyalgia rheumatica is a clinical
syndrome characterized by aching
pain and stiffness in the neck,
shoulder and pelvic girdles, often
accompanied by symptoms such as
fever, weight loss, fatigue and
anorexia.41 Stiffness, the predomi-
nant feature, is particularly severe
after rest and may prevent the
patient from getting out of bed in
the morning. Muscular pain is often
diffuse and is accentuated by move-
ment. Pain at night is common.

Prevalence and Incidence

Polymyalgia rheumatica is a condition
primarily affecting the elderly. The
mean age at onset is approximately
70 years, with a range of about 50 to
90 years. It is seldom diagnosed in
people under the age of 50. Women
are affected two to three times more
frequently than men. It is difficult to
estimate prevalence and incidence
rates, as the signs and symptoms
lack specificity, but the annual inci-
dence rate has been estimated at 50
per 100,00013 for the population over
the age of 50. There may be a genetic
predisposition to the disease, as there
appears to be familial aggregation.
Most patients are Caucasian, and the
disease appears to be more common
in the northern U.S. and Canada than
in the southern states.

Diagnosis and Management

Polymyalgia rheumatica is diagnosed
through a combination of clinical
presentation, laboratory testing and
exclusion of other conditions. Its

possible presence is signalled by an
elevated sedimentation rate (a non-
specific measure of inflammation). The
diagnosis is then confirmed through
a test trial of low-dose corticosteroid
therapy, which results in very abrupt—
in some cases immediate—relief of
symptoms and a return to baseline
status. Rarely, polymyalgia rheumatica
is associated with a second condition,
temporal arteritis, which may be
associated with inflammation of the
ophthalmic and other large arteries.
If not treated aggressively with high-
dose corticosteroids, this condition
can result in blindness or vascular
complications such as stroke.

Seronegative
Spondyloarthropathies

The spine is a multicurved flexible
column consisting of linked, inter-
dependent motion segments, which
in turn consist of adjacent vertebrae
joined in the back by the facet joints
and in the front by intervertebral
discs. The facet joints are lined with
synovium, and therefore may also be
affected in inflammatory arthritis.
The spine (spondylo-) is most often
involved in a group of conditions
known as the seronegative spondylo-
arthropathies, an interrelated group
of multisystem inflammatory disor-
ders that affect the spine, peripheral
joints, or periarticular structures, or
all three.42 Enthesitis—inflammation
at the sites of insertion of tendinous
or ligamentous attachments to bone—
is a pathognomonic hallmark of the
spondyloarthropathies. These condi-
tions are also associated with extra-
articular manifestations involving the
bowel (diarrhea), genitourinary tract
(urethritis, cystitis, prostatitis), eyes
(non-infectious conjunctivitis, anterior
uveitis) and skin, and rarely heart
(carditis, aortitis) and lungs (pulmonary
fibrosis); as well as with a specific
genetic marker, the HLA-B27 gene. The
seronegative spondyloarthropathies
include ankylosing spondylitis, Reiter’s
syndrome, and spondylitis or periph-
eral arthritis associated with psoria-
sis or inflammatory bowel disease.
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In none of these conditions is the
pathogenesis or etiology well under-
stood.

Ankylosing Spondylitis

The estimated prevalence of anky-
losing spondylitis in North American
Caucasians is 0.1 to 0.2%.13 In large
population surveys, risk is increased
by 1 to 2% in those who carry the HLA-
B27 gene, and is higher in men than
women. In contrast, in families with
ankylosing spondylitis, 10–20% of
adult first-degree relatives inherit-
ing this gene will have the disease.13

Although the peak onset of disease
is generally during adolescence and
early adulthood, diagnosis may be
delayed for many years.

Reiter’s Syndrome

This syndrome develops in genetically
susceptible individuals as a result of
infection by a specific bacteria in the
gastrointestinal or genito-urinary tract.
In its complete form, it is characterized
by a reactive inflammatory arthritis,
urethritis and conjunctivitis. Its
incidence has been estimated at 3.5
per 100,000 for men under the age
of 50.43 Reiter’s syndrome is rare in
blacks, and is about five times more
common in men than women.

Psoriatic Arthritis

The prevalence and incidence of pso-
riatic arthritis are not well defined.
Its incidence peaks in young to middle-
aged adults, and is equal between the
sexes. Joint involvement can be pre-
sent in a number of patterns, from
exclusive spinal involvement (5% of
people affected with this condition),
to oligoarthritis, or to an asymmetical
polyarthritis involving the peripheral
joints (up to 95% of people affected
with this condition). Extra-articular
involvement is largely limited to the
eye, with 30% of patients experiencing
anterior uveitis.13

Diagnosis and Management 

The diagnosis and management of the
seronegative spondyloarthropathies
is in many ways similar to those for
rheumatoid arthritis, but important
distinctions must be made. Specifi-

cally, in this group of conditions, it
is critical that physical therapy be
directed at the maintenance of nor-
mal spinal posture. The DMARDs
have been found to be relatively less
efficacious in the absence of periph-
eral joint involvement. Treatment
must also be directed, where appro-
priate, at the underlying condition
(for instance, inflammatory bowel
disease or psoriasis).

Systemic Lupus
Erythematosus

Systemic lupus erythematosus (SLE)
is an autoimmune disease character-
ized by specific laboratory abnormali-
ties and a diverse array of clinical
features.44 Systemic symptoms such
as fatigue, malaise and skin rashes
occur as frequently as arthritis. There
is a wide spectrum of disease severity,
from mild involvement of the skin
and joints to life-threatening involve-
ment of the heart, kidney, blood or
brain. Arthralgias and arthritis are
the most common presenting mani-
festations of SLE. Acute arthritis
usually affects the small joints of the
hands, wrists and knees, and may be
migratory or persistent and chronic.45

Unlike rheumatoid arthritis, the arthri-
tis associated with SLE is typically not
erosive or destructive of bone; how-
ever, joint deformities may occur as
a result of inflammation of the sup-
porting structures around the joints.

Prevalence and Incidence

SLE is primarily a disease of young
women, with a peak incidence between
the ages of 15 and 40. In a general
outpatient population, it affects
approximately 1 in 2,000 individuals,
although its prevalence varies by
ethnic and racial groups.13 In the U.S.,
blacks and Hispanics have a higher
frequency of disease than whites.45

The ratio of women to men is between
5:1 and 8:1, depending on age. As with
rheumatoid arthritis, hormonal factors
appear important in the pathogenesis.
The prevalence is also affected by
socioeconomic status, and both
genetic and environmental factors.

Management 

Management of SLE is generally
directed at the clinical manifestations,
and often requires a combination of
corticosteroids or an NSAID together
with immunosuppressive therapy.
Drug therapy is generally guided by
changes in disease activity. Standard-
ized scoring systems have been devel-
oped to facilitate this. More so than
in almost any other rheumatic condi-
tion, corticosteroids play an essential
role in the management of SLE disease
activity. Treatment may range from
the use of topical or intralesional
corticosteroids for SLE-related rash,
to low-dose oral therapy for mildly
active disease, to high-dose oral or
intravenous infusions for acute,
severe manifestations.46 The admin-
istration of corticosteroids usually
results in the prompt resolution of
most manifestations of SLE and in
some cases may be lifesaving.

Common
Non-inflammatory
Musculoskeletal
Syndromes

Fibromyalgia

Fibromyalgia is a form of non-articular
rheumatism characterized by wide-
spread muscular aching and stiffness
together with tenderness on palpation
at characteristic sites. It may be con-
sidered either primary (i.e. no signif-
icant underlying condition that might
explain the signs or symptoms), sec-
ondary to another medical condition,
such as rheumatoid arthritis, or con-
comitant (i.e. co-existent with another
medical condition). Prevalence esti-
mates range from 1% to 10% of the
population47 and are significantly
higher in women. The pathophysio-
logy remains unclear,48 and laboratory
investigations are usually unremark-
able. There may be an associated sleep
disorder (non-restorative sleep) such
that there is repeated alpha intrusion
of the non-Rapid Eye Movement
phases of deep sleep, resulting in a
sense of exhaustion.
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In 1990, the American College of
Rheumatology established the follow-
ing criteria for the diagnosis of
fibromyalgia:49 widespread pain
(above and below the waist, both
sides of the body, and including the
axial spine) and tenderness on palpa-
tion in at least 11 of 18 tender point
sites. Individuals with fibromyalgia
describe diffuse muscle pain and
tenderness to touch, morning stiff-
ness (which may mimic rheumatoid
arthritis), general fatigue, a sensation
of swelling of the soft tissues (usually
in the hands and feet), paresthesias of
the hands and feet (in the context of
normal nerve conduction studies),
weight gain and chronic headaches
(due to referred neck pain). These
symptoms may be exacerbated by
vigorous physical activity, inactivity,
poor sleep, emotional stress or changes
in the weather.50

On physical examination, these indi-
viduals are tender all over, but partic-
ularly in predefined tender point areas
and with only moderate pressure.48

The joint examination is unremark-
able. Conditions that must be differ-
entiated from fibromyalgia syndrome
include polymyalgia rheumatica,
hypothyroidism, axial arthritis, non-
articular rheumatism and chronic
fatigue syndrome.

Drug therapy alone is insufficient for
the management of fibromyalgia
syndrome but not enough is known
yet about effective non-pharmacologic
therapies. There is preliminary evi-
dence to support the use of cardiovas-
cular fitness training,51 electromyogram
(EMG) biofeedback training52 and
cognitive behaviour therapy,53 but more
research is needed. In clinical trials
to date, pharmacologic treatments
including non-steroidal anti-inflam-
matory drugs, muscle relaxants, anti-
depressants and analgesics have not
been proven useful in the management
of fibromyalgia-associated pain54,55

although they may improve sleep.

The prognosis in fibromyalgia varies,
but is generally poor, frequently
resulting in loss of work and long-
term disability. In one study, only 5%

of patients experienced sustained
remission of all their symptoms dur-
ing a 3-year period of follow-up.56

Osteoporosis

Osteoporosis is a systemic skeletal
disease characterized by reduced
bone mass and a change in the
microarchitecture of the bone tissue.
Together with a reduction in the
number and thickness of the bony
trabeculae, there is a loss of trabecular
connectivity, resulting in increased
bone fragility and susceptibility to
fracture.57 The World Health Organi-
zation (WHO) has adopted the follow-
ing definitions based on the results
of bone density testing: osteopenia
is defined as a bone density result
between 1.0 and 2.5 standard devia-
tions below the mean for healthy
young controls, and osteoporosis is
defined as a bone density more than
2.5 standard deviations below the
mean. Severe osteoporosis is defined
as osteoporosis in the presence of
at least one fragility fracture.

Osteoporosis can be classified as
either primary or secondary. Primary
osteoporosis falls into two subsets.
Type I or post-menopausal osteo-
porosis, occurring in up to 20% of
women within two decades of the
onset of menopause, is characterized
by accelerated loss of trabecular
bone leading to vertebral fractures.58

Type II or senile osteoporosis, gener-
ally seen in women and men over the
age of 70, is characterized by a pro-
portionate loss of both trabecular and
cortical bone, as occurs with normal
aging, and results in femoral neck
and peripheral fractures (rib and wrist)
in addition to vertebral fractures.58

Secondary osteoporosis occurs as a
sequela of a variety of medical con-
ditions, including endocrine disorders,
inflammatory arthritis, renal and
liver disease, malabsorptive states
and some cancers, notably multiple
myeloma. Additional causes of sec-
ondary osteoporosis include medica-
tions (in particular corticosteroid
therapy), prolonged immobilization
and poor nutrition.

Unfortunately, osteoporosis is a
silent condition with no symptoms
felt by the affected individual until
its sequela, a fracture, occurs.
Osteoporotic fractures can be both
painful and disabling.

Prevalence and Incidence

Approximately 1.4 million Canadians
are affected by osteoporosis, and this
number is increasing as the popula-
tion ages. There is a well-known
relationship between age, level of
bone mass (bone mineral density, as
measured by bone densitometry) and
risk for osteoporotic fracture. In both
men and women, the prevalence and
incidence of all fractures increases
with age due to a progressive decline
in bone mineral density. In women,
there is also an abrupt increase in
fractures associated with estrogen
deficiency at menopause. At age 50,
approximately one in four women and
one in eight men will have significant
bone loss (osteopenia or osteoporo-
sis).59 By age 65, one in two women
will have osteoporosis; by age 75,
one in two will have experienced an
osteoporotic fracture; and by age 90,
one in three (32%) will have experi-
enced a hip fracture, approximately
twice the risk for men, which is 17%.60

The incidence of vertebral fractures is
more difficult to estimate, since these
fractures may occur asymptomatically.
For this reason, depending on the
method of detection, prevalence esti-
mates for vertebral fractures can vary
significantly.

The number of individuals affected
by osteoporosis and its sequelae is
increasing with the shifting demo-
graphics of the population. In 1988
in Canada, 15,000 hip fractures were
recorded in both women and men, of
which 70% were considered attribut-
able to osteoporosis. In 1993, this
figure rose to 25,000.60 It is estimated
that by 2021 the annual incidence
of hip fractures will be 28,000.

A number of risk factors for osteo-
porotic fractures have been identified
through epidemiologic studies. These
can be divided into risk factors for
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reduced bone mass and indepen-
dent risk factors for fractures.61

Risk factors for low bone mass
include advanced age; racial origin
(Asian or Caucasian); factors that
result in premenopausal estrogen
deficiency (premenopausal menor-
rhea, premature menopause, pre-
menopausal oophorectomy etc.);
positive family history for osteo-
porosis; medications such as chronic
corticosteroids and phenytoin;
lifestyle factors (cigarette smoking,
excessive caffeine, lack of exercise,
high alcohol intake and low dietary
calcium); and prolonged bedrest
(immobilization). Independent risk
factors for fracture include advanced
age; reduced bone mass; history of a
prior fracture; psychotropic medica-
tions and comorbid conditions asso-
ciated with unsteadiness on the feet,
reduced visual acuity or muscle weak-
ness, which may increase the risk of
falling. Finally, conditions that result
in poor bone quality, such as vitamin D
deficiency resulting in osteomalacia,
further increase the likelihood of
fracture.

Due to the high prevalence of osteo-
porosis and its sequelae, osteoporosis
results in significant use of health
care resources. When repeated frac-
tures occur in the spine, they may
cause chronic back pain, increased
thoracic kyphosis or “dowager's
hump,” loss of height and, when the
rib cage abuts on the pelvic brim, both
gastrointestinal and respiratory
complaints due to a change in skeletal
shape. The long-term morbidity
associated with hip fracture has also
been clearly defined. Of those who
experience a hip fracture, between
12% and 20% will die of related com-
plications, primarily thromboembolic
disease due to immobilization, pneu-
monia and decubitus ulceration lead-
ing to septicemia. In the United
Kingdom in 1985, the number of
hospitalization days due to hip frac-
ture exceeded that for myocardial
infarction, diabetes mellitus and
chronic lung disease.62 Two-thirds
of individuals with hip fractures were
able to walk without assistance prior

to their fracture, compared with only
one-third of those who survived to
one year. The proportion who were
wheelchair-bound or bed-ridden
increases from 6% prior to hip frac-
ture to 23% in one-year survivors.63

The direct cost of hip fractures to the
health care system is staggering,
estimated at almost $400 million in
1990 for Canadians over the age of 60
(1987 estimates of the cost per hip
fracture adjusted for inflation and
including rehabilitation). Direct costs
for non-hip fractures—and indirect
costs for all osteoporotic fractures—
have not been studied extensively.

Diagnosis and Management

It is relatively easy to make a diagno-
sis of osteoporosis when an individual
presents with back pain, a history of
fractures and an obvious loss of
height with spinal deformity. The
goal, however, is to make a diagnosis
and initiate treatment before this
scenario occurs. For this reason, as
noted above, extensive research has
been carried out to delineate risk
factors before osteoporotic fractures
occur. Unfortunately, risk factor
assessment is not sufficiently sensi-
tive or specific to identify all individ-
uals at increased risk for fracture.64,65

Approximately one in four women at
the age of 50 will have a significant
reduction in bone mass as measured
by bone densitometry. Only 70% of
these women will be correctly identi-
fied by risk factor assessment alone,65,66

while 30% will be missed. However,
as already noted, a very clear relation-
ship has been demonstrated between
bone mass and risk for future frac-
tures. As such, for patients considered
at risk for osteoporosis, or who are
concerned about their risk for
osteoporosis, it is recommended
that measurement of bone mineral
density using bone densitometry be
carried out to get the best estimate
of future fracture risk.

Currently, the “gold standard” for
measurement of bone density is dual
X-ray absorptiometry, or DEXA.67-69

Based on the consensus of the
Scientific Advisory Board of the

Osteoporosis Society of Canada,70

recommendations for bone densito-
metry have been developed. Unfor-
tunately, bone density testing is not
uniformly available across Ontario.

Once bone loss has been diagnosed,
there are three general principles of
management. The first is to prevent
further bone loss through the use of
weight-bearing exercise, modification
of lifestyle factors including alcohol
intake, smoking and diet, and use of
drug therapy. The second is to prevent
falls through modalities of occupa-
tional and physical therapy and reduc-
tion of polypharmacy in the geriatric
population. The third is to relieve
pain and other symptoms associated
with chronic fractures through the
use of analgesics, back supports and
corsets, exercise and medications.
The mainstays of drug therapy for
postmenopausal osteoporosis are
estrogen replacement therapy and
bisphosphonates. In both observa-
tional studies and randomized con-
trolled trials, these therapies have
proven effective in the prevention of
further bone loss and fractures. In the
very elderly, nutritional supplementa-
tion along with calcium and vitamin D
has been proven effective in reducing
rates of bone loss and subsequent
fractures.71,72 Many new therapies are
currently under investigation.

Discussion

Arthritis and related conditions com-
prise a large group of conditions
affecting the joints, ligaments, tendons,
bones and other components of the
musculoskeletal system. These con-
ditions are highly prevalent and are
responsible for significant utilization
of health care resources. Overall,
osteoarthritis—when affecting the
hips, knees and lower back—and
osteoporosis, likely account for the
majority of the morbidity and
health care costs associated with
this group of medical conditions.
As the proportion of elderly individ-
uals in the population increases, the
number of individuals susceptible
to, and affected by, osteoarthritis
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and osteoporosis is expected to
increase. Greater attention must be
focused on prevention and treatment
strategies in order to improve these
individuals’ quality of life, while at
the same time helping to contain
health care costs.
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Chapter 2
Estimating the Impact
of Arthritis on the
Burden of Disability
and the Costs of
Health Services

Overview

Surveys in Canada, England, and the
United States1-4 have consistently
demonstrated that arthritis and
related conditions are among the
most common chronic medical condi-
tions. Their impact is seen in self-
perceptions of health, role limita-
tions, restrictions in activities and
functional limitations.5 In this chapter,
we obtained personal health informa-
tion provided by individuals with and
without arthritis, and combined it with
information about the respondents’
subsequent use of health services in
order to directly estimate the rela-
tive burden and costs of the disease.

Data Source and
Methods
Our data source for the personal
health information was the National
Population Health Survey (NPHS),
which was conducted by Statistics
Canada between June 1994 and June
1995.6 This survey was carried out

across Canada excluding people living
on Native Indian reserves, in remote
areas and in institutions. Technical
information about the methods can
be found in Appendix A2.1. The NPHS
had two parts. In the first part, one
person in each participating house-
hold provided demographic and
health information about all mem-
bers of the household. In the second
part, one person in each household,
12 years of age and over, completed
a detailed questionnaire about
their health. The individual was
also asked for their health card
number and permission to link the
questionnaire responses to health
care administrative data for research
purposes. In collaboration with
provincial ministries of health, Sta-
tistics Canada created files, called
NPHS sharing files, with the ques-
tionnaire responses and the health
card numbers. Through a special
research agreement with the Ontario
Ministry of Health, we obtained a
copy of the NPHS sharing file for
Ontario, and extracted information

from health care administrative data
for the 4,473 respondents with valid
health card numbers who were 15
years of age or over at the time of
the interview. In response to the
question “Do you have arthritis/
rheumatism diagnosed by a health
professional?” 19% of the respondents
answered yes. From this, we calcu-
lated age- and sex-specific rates for
arthritis. In addition, we selected
variables from the NPHS that are
related to both the prevalence of
arthritis and the uses of health ser-
vices.1-4 These variables included
demographic factors (age, sex, high-
est level of education attained, total
household income, marital status,
current main activity and work status
in the past year) and health factors
(self-reported health status, restric-
tions in activity, long-term disability,
severity of pain, pain medications
used, concurrent chronic conditions,
chronic stress, depression and score
on the Health Utility Index).



We then linked the data in the NPHS
sharing file for Ontario with health
care administrative data for the
24 months following the survey inter-
view dates. These data included: the
Discharge Abstract Data for hospital
inpatients and same-day surgery
patients, obtained from the Canadian
Institute for Health Information (CIHI);
claims data for professional and lab-
oratory services, obtained from the
Ontario Health Insurance Plan (OHIP);
and prescription drug claims for
respondents 65 years of age and
over, obtained from the Ontario
Drug Benefit program (ODB).

We searched the CIHI Discharge
Abstract Data to identify all separa-
tions from hospitals during the two-
year follow-up period. The diagnosis
most responsible for hospitalization
is coded according to the International
Classification of Diseases-9th revision
(ICD-9), so we used the ICD-9 codes
provided by the hospitals to group
patients broadly by reason for hos-
pital stay. Services related to preg-
nancy can skew utilization rates for
younger women; therefore we flagged
hospital separations for all diagnoses
related to pregnancy and excluded
them from the study.

Four steps were required to estimate
the costs of hospital services. The first
step was to group the reasons for hos-
pital use into clinically homogeneous
categories. For inpatient services, CIHI
developed Case Mix Groups® for clus-
tering ICD-9 codes for most responsible
diagnosis for admission into clinically
meaningful categories. For same-day
surgery services, CIHI groups patients
into Day Procedure Groups®.7 The sec-
ond step was to indicate the level of
resources required for typical patients.
CIHI developed two sets of Resource
Intensity Weights® (RIWs®) for this pur-
pose, one for Case Mix Groups®
(CMGs®) and one for Day Procedure
Groups® (DPGs).8 For the third step, the
Joint Planning and Policy Committee of
the Ministry of Health and the Ontario
Hospital Association related the
Resource Intensity Weights® to the glob-
al budget of each hospital in Ontario, to
derive the Actual Cost per Weight

Case with the Resource Intensity
Weight® of 1.0.9 For the fourth and
last step, we identified hospitals that
provided inpatient and same-day
surgery services to NPHS respondents
and multiplied the hospital-specific
Actual Cost per Weighted Cost by each
Resource Intensity Weight® to esti-
mate the costs of acute hospital ser-
vices for the participants in the study.
(It should be noted that admissions to
rehabilitation facilities, chronic hospi-
tals and other long-term care settings
were excluded from this analysis.)

The costs for professional services
and laboratory services were calcu-
lated from the fees claimed in the
OHIP billings. It should be noted that
the cost estimates come from the fees
billed, not from the actual amounts
paid to the professionals and labo-
ratories. As we had done with the
hospital data, we flagged all claims
for pregnancy-related services and
excluded them from the analysis.

The cost estimates for drugs included
both the drug costs and the prescription

fees included in ODB claims. Nearly
all seniors in the survey had at least
one prescription claim submitted to
the ODB. In addition to obtaining the
total number of prescriptions, we
grouped the drugs into broad Phar-
maceutical Classification Groups. We
were not able to obtain information
about the uses and costs of nonpre-
scription drugs consumed during the
study period. Drug use data for per-
sons under 65 years of age were not
available.

In our analyses of these data, we
calculated age- and sex-specific rates
of utilization of health services for
individuals with and without arthritis.
As arthritis is not an isolated condi-
tion but is concomitant with other
chronic conditions and related health
states, we did not attempt to statis-
tically control for these conditions
and states. The analyses have been
weighted for the design effects of the
NPHS. From weighted analyses, we
can generalize the uses of services
and their costs for the Ontario pop-

ulation with and without arthritis.
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Arthritis No Arthritis

Exhibit 2.2: Demographic, Social and Economic Indicators of National Population Health
Survey Respondents With and Without Arthritis by Sex in Ontario, 1994/95

15 to 24 1.52.8 19.319.4

Age in Years

Men (%)Women (%) Men (%)Women (%)

25 to 34 7.15.8 24.224.5
35 to 44 10.68.6 22.723.4
45 to 54 17.213.8 15.815.1
55 to 64 23.221.6 9.08.6
65 to 74 25.827.0 6.85.8
75 and Over 14.620.4 2.33.2

Marital Status
Married 78.151.0 57.855.9
Common Law 1.72.8 4.83.9
Single 7.06.0 30.526.0
Separated, Divorced, Widowed 13.240.2 6.914.2

Highest Level of Education
High School Incomplete 33.739.4 25.125.7
High School Complete 75.517.6 15.117.7
Some Post Secondary 22.419.1 24.126.4
College or University Degree 36.423.9 35.530.1
Not Stated 0.00.0 0.20.1

Total Household Income
Under $10,000 4.86.8 3.74.8
$10,000 to $19,999 15.424.6 7.413.4
$20,000 to $29,999 21.221.7 11.610.0
$30,000 to $39,999 14.611.6 12.112.6
$40,000 to $49,999 11.68.9 13.612.1
$50,000 to $59,999 6.74.7 13.013.4
$60,000 to $79,999 13.49.5 15.314.4
$80,000 + 9.79.8 18.016.0
Not Stated 2.62.3 5.53.4

Current Main Activity
Caring for Family 1.224.9 1.424.3
Working for Pay 33.712.9 56.726.8
Working/Caring for Family for Pay 7.88.2 10.123.0
Going to School 1.60.7 13.413.3
Recovering From Illness, Disability 7.16.9 2.01.8
Looking for Work 1.21.4 4.21.6
Retired 45.843.1 10.88.4
Other 1.72.0 1.50.9
Not Stated 0.00.0 0.00.0

Number of Respondents 277574 1,7151,907

Population Estimates 490,794806,716 3,705,2673,589,413

Data Source: National Population Health Survey, Statistics Canada



Findings

Exhibit 2.1 shows the prevalence rates
of arthritis for men and women by age.
The prevalence increases markedly
after age 45. The rates are higher
for women than men at all ages, and
this difference increases in the older
age groups. Among respondents 75
years or over, 46% of the men and
59% of the women reported that they
have arthritis.

Exhibit 2.2 displays the demographic
characteristics of respondents. While
slightly more than half of those with-
out arthritis were women (53%), there
were more women (67%) than men
(33%) among those with arthritis.
Individuals who had arthritis were
markedly older than those who did
not. In the arthritis group, 45% were
65 years of age and over, whereas in
the group without arthritis 45% were
under 35. Of those with arthritis, 47%
of the women versus 40% of the
men were 65 years of age or over.

With respect to marital status, about
60% of people without arthritis were
either married or in a common-law
relationship. Men with arthritis
were more likely to be married.
With respect to education and
income, compared to people without
arthritis, people with arthritis were
more likely to have less than a
secondary education and to have a
lower level of income. With respect
to current main activity, of those
without arthritis, about half of the
women and two-thirds of the men
were working for pay, about 25% of
the women were caring for their
families and 13% of both men and
women were going to school. Of
those with arthritis, about 45% were
retired, while about 40% of the men
and 21% of the women were working
for pay.

In addition to the data displayed in
Exhibit 2.2, we determined that
almost all of the respondents spoke
English, with two-thirds speaking
English only. About 70% of respon-
dents had been born in Canada; of the
remainder, the majority had immi-
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grated from Europe, the United States,
Mexico and the other Americas. There
were no significant differences in these
demographic factors between the
arthritis and the non-arthritis groups.

Exhibit 2.3 displays the rates of
respondents who worked for pay in
the past year. Given the small number
of people under 35 with arthritis, we
combined the age categories of 15 to
24 years and 25 to 34 years into one
age group. By age 45, the work rate
began to decline in all groups and at
all ages, with the rates being lower for
women than for men. Overall, people
who had arthritis worked less than
people who did not have it. These
differences diminish after age 65.

Respondents were asked to rate their
health as “excellent”, “very good”,
“good”, “fair” or “poor”. Ratings of
very good and excellent correspond
to “normal” health, while ratings of
fair or poor indicate health mitigated
by illness or chronic conditions.10

Exhibit 2.4 shows the percentages of
respondents who gave self-ratings
of fair or poor. For people without
arthritis, the percentages reporting
fair or poor health increased slightly
with age. Men over the age of 45
without arthritis rated their health as
being fair or poor more often than
women did. For people with arthri-
tis, the proportion with self-ratings
of fair or poor health were generally
higher than for people without
arthritis. For arthritic women, the
rates increased to 42% for those 75
years of age and over, while for
arthritic men, the reported rates of
poorer health did not increase with
age.

Respondents were asked about a
range of chronic conditions in addi-
tion to arthritis. In analyses of the
National Health Interview Survey in
the United States for selected years
from 1969 through 1993, Verbrugge11

identified a series of conditions more
commonly found in people with
arthritis than in the general popula-
tion. These included high blood
pressure, hearing impairment, vision
disease, ischemic heart disease and
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diabetes. Among the chronic condi-
tions listed in the NPHS, we found
that persons with arthritis were more
likely to report they had back pain,
diabetes, high blood pressure, heart
disease and ulcers than persons with-
out arthritis. We counted the number
of these five conditions reported by
people with and without arthritis. The
reported presence of these existing
conditions are displayed in Exhibit 2.5.
In the youngest age group, 49% of men
and 63% of women with arthritis had
one or more of these conditions, as
compared to 10% of men and 14% of
women without arthritis. The rates
increased significantly with age in men
and women without arthritis, but
increased only marginally for those
with arthritis. By age 75, over half of
all people had one or more of these
conditions, but those with arthritis
were still more likely to have them.

Questions in the NPHS that related
to activity restrictions and long-term
disability are displayed in Appendix
A2.1. Respondents were classified
as having activity restrictions if they
reported being limited at home, at
school, at work or in other activities
by physical conditions, mental con-
ditions or health problems lasting
six months or longer. They were
classified as having long-term dis-
abilities if they stated that they had
long-term disabilities or handicaps.
Exhibit 2.6 shows the age-specific
rates of activity restrictions for men
and women with and without arthri-
tis, and Exhibit 2.7 displays the
same data for long-term disability.
For people with arthritis, the rates
of restricted activity in the youngest
age category were 43% for women
and 45% for men, and increased to
over 60% for those 75 years and
over. For people without arthritis
over the same ages, the rates
increased from 11% to 34% for
women and from 14% to 25% for
men. A different pattern holds for
long-term disability rates: about
40% of both women and men with
arthritis reported long-term disabili-
ty, with the rates being lower for
those in the youngest age group.
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The rates were substantially lower for
people without arthritis at all ages.

Responses to the questions about
severity of pain are displayed in
Exhibit 2.8. For people without
arthritis, the percentages of individ-
uals reporting moderate or severe
pain ranged between 5% and 13%, at
all ages. The rates of moderate or
severe pain were three to four times
higher for people with arthritis, and
did not change markedly with age.
Respondents were also asked if they
had taken medication to relieve pain
within the last month. The rates for
reporting use of pain medication are
displayed in Exhibit 2.9. About 65%
of women and 50% of men without
arthritis reported using pain medica-
tion, compared to about 75% to 80%
of both men and women with arthritis,
regardless of age.

Measures of stress and depression
were used to estimate the psychologi-
cal and social dimensions of health.
Respondents were asked a series of
questions related to personal, familial
and social sources of stress in their
lives, and the responses were aggre-
gated into the Derived Chronic Stress
Index, which has scores ranging from
0 (no stress) to 11 (high stress). We
defined a score of 3 or higher as
indicating some chronic stress; 40%
of all respondents scored below 3.
The percentages of people experienc-
ing stress are shown in Exhibit 2.10.
Chronic stress declined with age. In
the younger age groups, people with
arthritis were more likely to report
stress than people without arthritis,
but by age 55, the differences were
minimal. There were no systematic
differences by sex.

Kessler and Mroczek12 selected a sub-
set of items from the Composite
International Diagnostic Interview
(CIDI) to define a major depressive
episode. The CIDI was designed to
produce diagnoses according to the
definitions and criteria of both DSM-
III-R and the Diagnostic Criteria for
Research of the ICD-10. Kessler and
Mroczeck translated the scores for
the Depression Scale into probabilities
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of “caseness” of depression. Fewer
than 10% of the respondents had
probabilities of caseness equal to or
greater than 0.25. Exhibit 2.11 shows
the percentages of respondents with
probabilities of caseness of 0.25 or
higher. For women, the percentages
declined with age, while for men they
fluctuated with age and increased
for those 75 years of age or older.
There were no apparent differences
in these trends between people with
and without arthritis.

The Health Utility Index (HUI)13-14 is
a generic health status measure
designed to assess quantitative and
qualitative aspects of life. This index
has items to describe functional states
with respect to vision, hearing, speech,
mobility, dexterity, cognition, emotion,
pain and discomfort. The responses
are weighted, and the derived score
describes the individual’s overall
functional health status. The scores
range from 0.0 (worst health state,
death) to 1.0 (best state, full health).
Kopec and his colleagues15 are
exploring various cutoffs for the HUI
and their interpretation, and suggest
that scores less than 0.830 be taken
as indicative of disability. Using this
cutoff, we looked at the rates of dis-
ability in people with and without
arthritis by age and sex; the results
are displayed in Exhibit 2.12. For
people with arthritis, the rates of
disability started at 25% for the
youngest age category and increased
to over 50% for those 75 years of age
or older. There was no clear pattern
by sex. For people without arthritis,
the rates were lower, less than 15%,
and did not increase with age until
after age 55; the rates were marginally
higher for women than men, and
this difference increased with age.

There were four patterns that emerged
from the reports on personal health
information. First, the prevalence of
arthritis increased with age, with the
preponderance of cases seen in people
65 years of age and over. Second, the
rates were higher for women than
men. Third, disabilities concomitant
with arthritis were relatively high at
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all ages, but the disparities between
people with and without arthritis were
greatest in the younger age groups
and declined with age. Last, the
burden of arthritis manifested itself
in pain, impaired physical functioning
and restriction of activities, and was
compounded by the presence of co-
morbid chronic conditions.

About 25% of people with arthritis
and 10% of people without arthritis
had at least one hospital inpatient
admission during the two-year follow-
up period; after adjusting for marked
age and sex differences in the two
groups, these figures were 17.1% and
11.0%, respectively. When all hospital
admissions were considered, includ-
ing people with multiple overnight
admissions, the inpatient rates were
281 admissions per 1,000 people with
arthritis and 171 per 1,000 people
without arthritis, after adjusting for
age and sex.

Exhibit 2.13 displays total inpatient
admissions. As expected, the admis-
sion rates for all respondents increased
with age. For women, the rates were
higher for those with arthritis than
for those without it, at all ages; for
men, the rates were higher for those
with arthritis at some ages and higher
for those without it at other ages.

We looked at the discharge records,
which indicated the diagnosis most
responsible for the hospital stay, to
gain some insight regarding the con-
ditions for which people with arthri-
tis were more likely to have higher
inpatient admission rates. There were
a large number of diagnoses listed
and, for most of them, the number of
admissions was too small for the rates
to be statistically reliable. However,
some comparisons by diagnostic
groupings by ICD-9 chapter were
possible. In examining the age- and
sex-adjusted rates, we found that
people with arthritis were more likely
to be hospitalized for circulatory,
digestive and psychiatric problems
than were those without arthritis.
The circulatory problems reflected
ischemic heart disease in general
and acute myocardial infarction in
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particular; the digestive disorders
were related to hemorrhage and gas-
tritis; and the psychiatric problems
were reactive disorders in general
and depression in particular.

We examined the Resource Intensity
Weights® to determine if the admis-
sions for people with arthritis were
more complex and called for more
resources than admissions for those
without arthritis. Exhibit 2.14 dis-
plays the mean Resource Intensity
Weights® per inpatient admission.
For women, these values were high-
er for those with arthritis than for
those without it, particularly in the
youngest and oldest age groups.
For men, the values were marginally
higher for those without arthritis at
all ages.

With regard to same-day surgery
rates, we found that 23% of respon-
dents with arthritis had at least one
admission, compared to 11.9% of
those without arthritis. The age- and
sex-adjusted rates were 21.7% and
12.3%, respectively. In looking at
the total number of admissions for
same-day surgery, we found there
were 291 admissions per 1,000 people
with arthritis compared to 172 admis-
sions per 1,000 people without
arthritis, after adjusting for age and
sex. Exhibit 2.15 displays the same-
day surgery admission rates by age
and sex for the two groups. For
women, the rates for those with
arthritis were generally higher at all
ages than the rates for those with-
out it, while for men there was no
clear pattern of differences.

In examining the Day Procedure
Groupings®, we found that individ-
uals with arthritis were more likely
to have investigative procedures of
the digestive tract and procedures
related to cataracts than were peo-
ple without arthritis. Again, the
comparisons were limited because
of the small number of individuals
undergoing any one group of proce-
dures. Exhibit 2.16 displays the
mean Resource Intensity Weights®
for the Day Procedure Groupings®
by age and sex for the two groups.
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Generally, there were no discernible
differences among the respondents.

With regard to the use of professional
medical services, we found that over
95% of respondents had OHIP claims
in the two-year follow-up period. The
age- and sex-adjusted rates of claims
per 1,000 people were 619 for those
with arthritis and 425 for those
without. OHIP claim rates are dis-
played in Exhibit 2.17. The rates
increased with age, and were higher
for those with arthritis than those
without until age 55, at which point
the differences diminished. Women
had higher claim rates than men at all
ages, but the differences were greater
for women under 55 than for those
over 55.

OHIP claims provide minimal infor-
mation about the reason for service,
so it is difficult to compare the nature
of the services across respondents.
One approach is to focus on the type
of provider responsible for profes-
sional services, and exclude OHIP
claims for laboratory services. The
age- and sex-adjusted claim rates
for professional services were 404
per 1,000 people with arthritis and
269 per 1,000 people without arthritis.
The differences were greatest for
visits to general practitioners and
family physicians (135 for those with
arthritis versus 94 for those without),
diagnostic radiologists (28 versus
19) and chiropractors (20 versus 10).

With regard to the use of prescrip-
tion drugs, nearly all respondents
who were 65 years of age or over
had submitted ODB claims. After
adjusting for age and sex differences,
we found that the claims were 486
per 1,000 for those with arthritis
compared to 352 for those without.
The rates are displayed in Exhibit 2.18,
divided into two age groups (65 to 74
and 75+). The claim rates were higher
for people 75 years and over, for
women, and for people with arthritis.

We placed the drugs into pharmaceu-
tic/therapeutic classification groups
in order to determine which types of
drugs were being consumed. People
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with arthritis had higher rates of
usage than those without arthritis
of central nervous system drugs,
which include nonsteroidal anti-
inflammatory drugs (NSAIDs), cardio-
vascular drugs, hormones and sub-
stitutes, gastrointestinal drugs and
anti-infectives. It should be noted
that NSAIDs and other drugs are
available over the counter, and may

be bought without a prescription.
Therefore, the conclusions about
relative drug usage are based on only
those purchases that involved ODB
claims.

In our estimates of the average costs
of all health services, since the costs
increase with age and ODB coverage
only begins at age 65, we conducted
separate analyses for people under

65 and those over 65. We also made
comparisons by sex, because of gen-
der differences in patterns of mor-
bidity and utilization.

The results are shown in Exhibit 2.19.
For arthritic women under 65, the
average annual costs per woman for
medical services (OHIP) and hospital
services (CIHI) were $717 and $665,
respectively. The costs were relatively
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15-34 $785$711 N/A

Exhibit 2.19: Sex-specific Average Annual Cost for Health Services for Persons With and
Without Arthritis in Ontario, 1994-95 – 1996/97

Data Source: Ontario Health Insurance Plan, Canadian Institute for Health Information, Ontario Drug Benefit Claims File

35-44 $437$668 N/A

55-64 $685$671 N/A
45-54 $619$844 N/A

75+ $2,760$1,045 $687
65-74 $1,208$790 $559

Age-Adjusted Per Person >65 $1,875$890 $614

35-44 $206$453 N/A

55-64 $443$568 N/A
45-54 $360$490 N/A

15-34 $138$414 N/A

75+ $1,493$703 $429
65-74 $620$593 $401

Age-Adjusted Per Person >65 $995$640 $413

Women Without Arthritis

35-44 $147$606 N/A

55-64 $619$747 N/A
45-54 $708$557 N/A

15-34 $159$397 N/A

75+ $2,671$936 $505
65-74 $976$764 $537
Age-Adjusted Per Person <65 $301$514 N/A

35-44 $162$264 N/A

Men With Arthritis

55-64 $475$512 N/A
45-54 $432$390 N/A

15-34 $112$197 N/A

75+ $2,897$897 $570
65-74 $1,520$882 $500

Age-Adjusted Per Person >65 $2,004$887 $525

Men Without Arthritis

Age-Adjusted Per Person <65 $665$717 N/A

Age-Adjusted Per Person <65 $228$456 N/A

Age-Adjusted Per Person >65 $1,572$824 $526

Age-Adjusted Per Person <65 $220$283 N/A



constant across the age categories.
By comparison, the average annual
costs per woman under 65 without
arthritis, adjusted for age, were $456
for medical services and $228 for
hospital services. For arthritic women
over 65, the average annual cost of
OHIP claims and hospital services
jumped to $890 and $1,875, respec-
tively, while drug costs averaged $614.
For those without arthritis, the annual
costs were $640 for medical services,
$995 for hospital care and $413 for
drugs. For both groups, all costs
were higher for respondents 75 and
over than for those aged 64 to 74.

For men under the age of 65, the
annual cost estimates were $514 for
medical services and $301 for hos-
pital services for those with arthritis,
compared with $283 and $220 for
those without. For both groups, the
costs increased with age: For men
over 65 the annual costs for those
with arthritis were $824 for medical
services, $1,572 for hospital services
and $526 for drug benefits, compared
to $887, $2,004 and $525 for those
without arthritis. As with women,
the costs were higher for men over
75 than for those between the ages
of 65 and 74.

These data made it clear that respon-
dents with arthritis had different
patterns of utilization of health ser-
vices from those without arthritis.
From the NPHS, we can estimate that
1.3 million Ontarians over the age of
15 and living in the community had
arthritis, compared to 7.3 million
residents without arthritis. The esti-
mated direct costs of CIHI, OHIP and
ODB for these individuals were $2.8
billion for those with arthritis and
$5.6 billion for those without arthritis.
It should be remembered that we
excluded the costs related to preg-
nancy and reproductive care, services
for children under 15 years of age,
outpatient rehabilitation services,
and long-term care, as well as all
health costs for services covered by
private insurers and out-of-pocket
expenses paid the respondents.
Even so, with these estimates, indi-

viduals with arthritis accounted for
15% of the population but 33% of
the direct health care costs.

Discussion

The National Population Health Survey
provides a broad range of measures
on demographic and health charac-
teristics. We have used these data
to describe how arthritis affects per-
ceived health status, functional limi-
tations and disability.5 By linking the
responses in the survey to health care
administrative data, we were able to
correlate arthritis and related condi-
tions to the utilization of health ser-
vices over a two-year follow-up period.

It is now well established that arthritis
and related conditions are among the
most common disabling medical con-
ditions in the population. As described
in the Introduction, the prevalence of
these conditions increases with age,
and the rates are higher for women
than men at all ages. It is also well
established that arthritis is a major
driver of health status and health
care utilization. To the best of our
knowledge, the present study is the
first to estimate the burden of dis-
ability and the costs of utilization
based on survey data linked with
administrative data.

The prevalence of arthritis increases
with age; however, we found that its
effects on perceptions of health,
limitation and disability are relatively
constant across age. The difference
between individuals with and without
arthritis is greatest in the youngest
age group and declines thereafter,
due to the cumulative burden of
other diseases in older people.

Chronic medical conditions impact
on burden of illness, use of health
services and, in some cases, life
expectancy. Within the literature,
chronic conditions are treated as
independent determinants of health
outcomes of interest. Verbrugge
challenged the assumption of inde-
pendent effects of chronic conditions
in people with arthritis.11, 16-17 It can
be noted that while Boult3 found

that arthritis, cerebrovascular disease
and heart disease were predictors of
functional limitations as well as
mortality, they found the effects of
these conditions independent of each
other. Information derived from the
NPHS showed that most of the
respondents with arthritis, at all ages,
reported suffering from one or more
of the following chronic conditions:
high blood pressure, heart disease,
diabetes and back pain. Accordingly,
we did not test for the separate
effects of multiple chronic conditions.

People with arthritis were more likely
than those without it to report fair
or poor health, activity restriction
and long-term disability, and to have
lower HUI scores. The rates at which
these problems were reported did not
vary by age for people with arthritis,
whereas they generally increased with
age for those without it. Accordingly,
the difference in the relative burden
of disability between the two groups
decreased with age. Levels of chronic
stress were greater for respondents
with arthritis in the younger age
groups, but reports of chronic stress
dropped for both groups with age,
and the differences largely disappeared
after age 55. While the burden of
arthritis remained in those in the older
age groups, its impact faded into the
background as other illnesses entered
their lives. At all ages, people with
arthritis reported much higher rates
of pain and use of pain medication
than did respondents without arthritis.

The burden of disability associated
with arthritis was generally higher
for women than for men at all ages,
although it is a significant problem
for men as well. Of those people
with arthritis, the costs of medical
services, hospital care and (for those
over 65) prescription drugs were
higher for women than for men.

There were several major limitations
to the study. First, we relied on
self-reports of medical conditions,
activity restrictions and disability, and
the health status of respondents was
not verified by health professionals.
Second, the limited questions in the
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survey did not allow us to estimate the
costs of arthritis associated with
inability to work, forgone opportunities
to participate actively in community
life or the indirect costs of pain and
suffering. Third, the profile of the use
of health services is incomplete, as it
does not include services outside
public health insurance. Individuals
may seek care from alternative sources
or from health professionals whose
fees are not covered by OHIP; and
most of the prescribed and over-the-
counter drugs consumed in Ontario
are not covered by ODB. Fourth, while
we could track the use and costs of
health services over time, we could not
relate them to changes in perceptions
of health, restrictions of activity, dis-
ability and medical conditions. (A sec-
ond cycle of the NPHS was carried out
in 1996 and 1997, and respondents in
the first survey were asked to partici-
pate again; thus, future research will
enable us to follow the respondents
over time to track changes in health
and the use of health services.) Finally,
while the databases to which we had
access provide comprehensive cover-
age of medical care and acute-care
hospital services, they do not include
information on rehabilitation or
chronic-care hospitals and long-term
care facilities. Residents of chronic-
care hospitals and long-term care
facilities were also unlikely to have
been included in the NPHS, since the
survey included only people living in
the community.

Despite these limitations, the linking
of the NPHS with health care admin-
istrative data has provided evidence
of the burden of arthritis and related
conditions and their related costs of
health care. It presents two profiles
of arthritis: its absolute impact and
its relative impact. In absolute terms,
we found, as have other studies, that
the direct burden and costs of arthri-
tis and related conditions increase
with age and are disproportionately
greater for women than for men. In
relative terms, we found that these
burdens and costs are greatest in
young and middle-aged adults, and are
about as great for men as they are for

women. Arthritis and related condi-
tions are important health problems
to be addressed, regardless of the
age, sex or other circumstances of the
individuals who suffer from them.
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Appendix A2.1

The National Population Health Survey
(NPHS) was conducted between June
1994 and June 1995. It is the first in
a series of national health surveys
planned by Statistics Canada and the
provinces to improve the availability
of population health information.6

The national sample excluded people
living in Native Indian reserves, remote
areas and institutions. This study
only included the respondents from
Ontario.

The survey was conducted in two parts.
The first part was an interviewer-
administered questionnaire to a
proxy who responded on behalf of
all residents in the sample house-
hold. In this section, there were
17,221 respondents in Ontario. In
the second part of the survey, one
person 12 years of age or over in
each sample household completed a
detailed questionnaire. There were
5,187 respondents in Ontario. Each
respondent was asked to provide
their health number, share the
responses to the questionnaire with
the provincial Ministry of Health,
and permit the Ministry to link the
responses with health care adminis-
trative databases for research pur-
poses. Statistics Canada, in collabo-
ration with the provincial ministries,
created NPHS sharing files for each
province.

Of the 5,187 Ontario respondents
who completed the second part of the
survey, 4,813 (93%) provided their
health numbers and consented to
the linkage of records. The Ontario
Ministry of Health considered 4,621
of the numbers to be valid for linkage.
The Institute for Clinical Evaluative
Sciences (ICES) obtained a copy of the
NPHS sharing file for Ontario through
a Special Research Agreement with the
Ministry of Health. We focused on the
4,473 respondents with valid health
numbers who were 15 years of age
and over. The health numbers were
encrypted and replaced with a unique
identifier created by ICES for purposes
of data linkage.

We linked the NPHS with health care
data for 24 months following the
survey interview dates. The health
care data included the Discharge
Abstract Data for inpatients and
same-day surgery patients from the
Canadian Institute for Health Infor-
mation (CIHI), claims data from the
Ontario Health Insurance Plan (OHIP),
and prescription claims from the
Ontario Drug Benefit program (ODB)
for respondents 65 years of age and
over. The NPHS interviews ended
June 1995. We have complete OHIP
and ODB data for the 24 month follow-
up period ending in June 1997. ICES
has the CIHI Discharge Abstract Data
Files for fiscal years 1995/96 through
1996/97, but not hospital separations
occurring in the first quarter of the
1997/98 fiscal year (April through
June). The hospital separation data
are incomplete for 3.5% of the
respondents.

We searched the inpatient and same-
day surgery files of the Discharge
Abstract Data from CIHI to identify
NPHS respondents who had one or
more separations from hospital dur-
ing the two year follow-up period.
Overall, 623 respondents had 1,109
discharges from inpatient services.
The most responsible diagnosis for
each hospitalization was coded
according to the International Clas-
sification of Diseases-9th revision
(ICD-9). We grouped them into ICD-9
chapters to give broad reasons for
hospital stay.

We used the Case Mix Groups® and
Resource Intensity Weights®, created
by the Hospital Management Research
Institute and developed by the
Canadian Institute for Health Infor-
mation,8 to estimate relative
resources required for clinically
homogenous groups of patients.
The methods relate back to the
Diagnosis Related Groups, developed
by a group at Yale University, for
comparing the mix and volume of
patients across hospitals in the United
States. Since 1983, the United States
Health Care Financing Administra-
tion has been using the Diagnosis

Related Groups to determine hospital
reimbursement for Medicare patients.
The Hospital Management Research
Institute originally created the Case
Mix Groups® for use in Canada for
three reasons: Diagnosis Related
Groups are based on the clinical
modification extension of the ICD-9
whereas most hospitals in Canada
do not use the clinical modification of
the ICD-9; Diagnosis Related Groups
are based on principal diagnosis
while the Case Mix Group® is based
on the most responsible diagnosis;
and, Case Mix Groups® encode infor-
mation about additional diagnosis,
comorbid conditions and complica-
tions that impact on length of stay
while the Diagnosis Related Groups
do not.8 The Hospital Management
Research Institute employed the
1985 New York State database for
55 hospitals for developing the 
567 Case Mix Groups® and 25 Major
Clinical Groupings Categories which
are now in use.18

The next step was to assign Resource
Intensity Weights® to Case Mix Groups®
to measure the expected use of
resources. The records in the New
York State database were grouped
into Case Mix Groups®. The Resource
Intensity Weights® were derived to
estimate the resource intensity for a
Case Mix Group® relative to the aver-
age cost of inpatient care.7 CIHI now
uses the database of the Health Ser-
vices Cost Review Committee of
Maryland which includes all 53 acute
care hospitals in the state. The
commission actively uses the data-
base to manage utilization which
includes patient care costs, same-
day surgery services, and inpatient
care. While the Resource Intensity
Weight® values are derived from U.S.
cost data, they are adjusted to
reflect Case Mix Groups® and lengths
of stay in Canadian hospitals.

CIHI worked with the 1991 Maryland
database to develop Day Procedure
Groups® to classify 1,650 same-day
surgery procedures into 67 groups.
The Day Procedure Groups® are based
on procedure codes only, not diagnoses.
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CIHI also derived Resource Intensity
Weights® for Day Procedure Groups®.
Revisions were made to the Case Mix
Groups®, Day Procedure Groups®, and
Resource Intensity Weights® based
on the 1991 Maryland database.7 It
can be noted that 677 respondents
had 932 admissions for same-day
surgery procedures.

The Ministry of Health/Ontario Hospi-
tal Association Joint Policy and Plan-
ning Committee, through the Hospital
Funding Committee, is responsible
for developing the allocation formula
for funding hospital services in
Ontario. The actual cost per weighted
case is calculated as follows:

The Actual Cost per Weighted Case is
calculated for each acute care hospital
in the province.9 We multiplied the
Actual Cost per Weighted Case by
each Resource Intensity Weight® to
estimate the costs of their acute
hospital services.

It should be noted that admissions
into rehabilitation facilities, chronic
hospitals and other long-term care
settings are excluded from the
study. The findings are limited to
the use of acute care services.

We flagged hospital services related to
pregnancy, abortion and childbirth
(ICD-9 630 – 676; complications of
pregnancy, childbirth, and the puer-
perium). There were 199 women who
had 277 hospital separations for
these services. Similarly, we identified

230 women who had 2,996 related
OHIP claims. Health services related
to pregnancy were excluded from
the utilization data.

The OHIP claims files include billings
for professional services and labora-
tory services. A claim for profes-
sional services indicates who pro-
vided the service, the procedure
performed, and the fee billed. Over
96% of the respondents had one or
more OHIP claims.

Seniors in the survey are beneficiaries
under the ODB, and almost all of
them had one or more claims for
prescription drugs. In addition to
looking at the total numbers of pre-
scriptions, we have classified the
drugs prescribed into broad Phar-
maceutical Classification Groups.
The comparisons included total drug
and the costs of the prescriptions.

We show age- and sex-specific rates
of utilization of the health services
for individuals with and without
arthritis. We flagged hospital dis-
charge records and OHIP claims
related to pregnancy as non-events
so as to avoid skewed information
for younger women. The rates were
then adjusted for age and sex differ-
ences to indicate overall differences
in levels of utilization.

For each part of the survey, Statistics
Canada calculated sample weights
so that responses were representa-
tive of the entire Ontario population.
Statistics Canada calculated new
sampling weights for the shared file
for deriving population estimates.
The analyses have been weighted
for the design effects of the NPHS.
From the weighted analyses we can
generalize the use of services and
their costs for the Ontario population.
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Chapter 3
The Economic Cost
of Arthritis and
Rheumatism
in Canada

Overview

Arthritis and rheumatism affect a
sizable proportion of the population1,2

and represent a significant burden
to Canadians and to their health
system.3 These diseases are more
prevalent in older people4-10 and
are a leading cause of illness and
disability.11-13 People afflicted with
arthritis or rheumatism suffer pain,
lose physical function and have
reduced quality of life,11-19 particularly
with respect to their social, psycho-
logical and financial well-being.7-12

The economic burden of arthritis
and rheumatism is significant and
will grow with the projected aging
of the population.20 In the United
States, recent research has reported
that the economic cost of arthritis
and rheumatism in 1992 amounted
to $64.8 billion (U.S.) or 1.1% of the
Gross Domestic Product.21,22 In Canada,
the most comprehensive (and recent)
study, using 1993 data, reported that
all musculoskeletal conditions includ-
ing but not distinguishing arthritis and

rheumatism, accounted for 4.9% of
hospital expenditures, 6.5% of med-
ical expenditures and 6.8% of drug
expenditures and for 35.2% and
10.0% of all lost income due to chronic
and short-term disability, respectively.23

This may be an underestimate as some
costs, such as Workers’ Compensation
expenditures, were not ascribed to
musculoskeletal conditions.4,24 The
economic burden of musculoskeletal
conditions is clearly substantial.

The purpose of this chapter is to esti-
mate the total economic cost of arthri-
tis and rheumatism for Canadians in
1994 dollars and to assess how sen-
sitive these cost estimates are to
variations in both the discount rate
and costing scenarios. Despite the
high prevalence of arthritis and
rheumatism and the importance of
its economic burden, there has been
a lack of current and comprehensive
cost estimates. Yelin and colleagues21

extrapolated estimates from a 1988
U.S. study22 to 1992 by using the
consumer price index, while recent
Canadian estimates23 included all

International Classification of Diseases
9th revision (ICD-9), diagnosis codes
of the World Health Organization’s
diagnostic classification scheme
(1977) that pertained to diseases of
the musculoskeletal system and
connective tissue. Neither of these
studies assessed the sensitivity of
its results to modifications in the
underlying assumptions.

Data Source and
Methods

We used a prevalence-based approach
to quantify the economic costs related
to arthritis and rheumatism in 1994,
so that all costs pertaining to arthritis
and rheumatism occurring within that
year, irrespective of the time of onset
were assessed.25 A societal perspective
was taken, meaning that all costs were
assessed regardless of payor.26,27 We
did not consider transfer payments as
a cost, as the benefit of these transfers
to some individuals was offset by the
costs incurred by others, thereby result-
ing in a net societal cost of zero.23,28



Our definition of arthritis and
rheumatism was based on a slight
modification29 of recent U.S. meth-
ods21,22 which specified an array of 5-
digit ICD-9-CM diagnostic codes30 to
identify individuals with arthritis
and rheumatism. We translated
these 5-digit ICD-9-CM diagnostic
codes to the 4-digit ICD-9 codes31

that are used by most health care
institutions in Canada. Thus, the
methods are comparable to recent
U.S. research. Unfortunately, a stan-
dard definition for arthritis and
rheumatism does not currently exist
in the literature.29 Appendix A3.1
lists the ICD-9 diagnosis codes31 that
we used in our definition.

Standard methods were used to iden-
tify direct and indirect costs, the two
main components of the economic
cost of arthritis and rheumatism.28

Direct costs comprised those resources
used in the research, prevention, detec-
tion and treatment of arthritis and
rheumatism, such as the labour of
health professionals, equipment, build-
ings and supplies. Health Canada32

provided data on total direct costs for
all diseases categorized by hospitals,
other institutions, physician services,
other health professional services,
capital expenditures and other items.
By measuring utilization by diagnostic
groups, we apportioned total direct
costs to those attributable to arthritis
and rheumatism (Appendix A3.1).

The indirect costs of arthritis and
rheumatism result from lost produc-
tivity due to disability and premature
mortality. We estimated these costs
using the human capital approach; i.e.,
by applying current average earnings
by age and gender to lost market time
and imputing the market value of time
withdrawn from leisure or home-
making. This method of valuation is
controversial, but no estimate of the
economic value of disability and life is
value-free. Robinson33 and Hodgson
and colleagues34 have provided useful
reviews of alternative methods.

We calculated premature mortality as
the number of arthritis and rheuma-
tism-related deaths in 5-year age-

gender groups, derived from vital
statistics data.35 Because arthritis
and rheumatism conditions are rarely
reported as the primary cause of
death, the use of such data may lead
to an underestimate of arthritis and
rheumatism-related mortality costs.
Notwithstanding, we based the average
economic value of life for each age-
gender group on average forgone
earned income based on national
household pre-tax income survey
data.36 Transfer payments and invest-
ment income were excluded from
these calculations, as they do not
constitute an economic loss from a
societal perspective. The economy
and wages were assumed to grow at
an annual rate of 2%, and future
income losses were discounted to the
present. We used a conventional dis-
count rate of 6%27 and performed
sensitivity analyses for discount rates
between 2% and 10%.

While the income data were represen-
tative of the Canadian population,36

some individuals in the sample would
have been disabled, unable to work at
their regular occupation, and without
earned income. Under ideal condi-
tions, the calculation of forgone
income due to illness should be based
on incomes of all individuals free of
disease. To partially correct for the
presence of disabled persons in the
population, and hence in the income
data, we added disability payments
from Canada and Quebec Pension
Plans37,38 and from private sources39

to the average earned income data.
Employee benefits are a component
of the value of labour in addition to
wages, but there were no precise
national estimates of the value of
benefits relative to wages; thus, we
used previous estimates whereby
benefits were defined to be 20% of
average earned income.28

The income data do not capture
economic output attributable to
household work and other non-market
labour, the value of which has been
estimated to be between 0.4 and 0.6
of potential earned income.40,41 We
obtained data by age and gender to

estimate the number of people outside
the labour force,42 and used these
estimates to compute lost income
under three scenarios in which non-
labour force participants had imputed
earnings of 0.0, 0.4 and 0.6 times the
earnings of employed individuals in
matched age-gender groups.

Estimates for the indirect cost of
disability attributable to arthritis
and rheumatism were based on the
1990 Ontario Health Survey (OHS).43,44

This survey, which was based on a
stratified cluster sample of Ontario
households, asked the 61,239
respondents whether their activities
were restricted or completely limited
by either short-term or long-term
disability.43,44 We applied the pro-
jected disability rates attributable to
arthritis and rheumatism for Ontario
by age and gender to the Canadian
population to yield national estimates
for disability. These estimates were
used to compute the total indirect
cost of disability under the assump-
tion that the losses in productivity for
individuals restricted or completely
limited by disability resulted in
earnings 0.4 or 0.5 times those of
employed individuals in matched
age-gender groups, respectively.23,45

We conducted sensitivity analyses to
analyze the impact of variations in the
underlying assumptions on the cost
estimates of arthritis and rheumatism,
and derived separate cost estimates
reflecting low, baseline and high
estimates of the economic cost for
Canadians. The assumptions under-
lying these cost estimates for each cost
category and for each costing scenario
are reported in Appendix A3.2.

Findings

We report low, baseline and high
estimates of the total cost of arthritis
and rheumatism for Canadians in
1994 Canadian dollars in Exhibit 3.1.
The estimates represent conservative,
plausible and liberal economic cost
scenarios, respectively.

The baseline estimate of the total
cost of arthritis and rheumatism for
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Canadians was $5.86 billion (in 1994
Canadian dollars, $1.00 CDN ≈ $0.75

U.S.) or 0.8% of the Gross Domestic
Product (GDP), with direct and indirect
costs estimated at $2.12 billion and
$3.75 billion, respectively. Hospitals,
physicians, and drug costs repre-
sented the largest components of
the direct costs at 34.2%, 32.3%, and
12.3%, respectively. Since Canadian
health expenditures in 1994 were
$72.5 billion (or 9.7% of GDP),32 direct
costs attributable to arthritis and
rheumatism accounted for 2.9% of
total Canadian health expenditures.
The indirect costs of arthritis and
rheumatism were 76.8% greater than
equivalent direct costs. Under the
baseline scenario, the economic cost
of lost productivity due to disability
was $3.72 billion, or 63.4% of total
arthritis and rheumatism costs, while
the economic cost of premature
mortality was $28.3 million, or 0.5%
of total costs.

The lower- and upper-bound esti-
mates derived from the sensitivity
analysis (with a 6% discount rate)
were $4.34 billion and $7.33 billion,
respectively. The variation in cost
estimates was primarily attributed to
differences in the estimated cost of
lost productivity due to disability.

Specifically, variation between low
and high estimates for this cost com-
ponent was $2.19 billion and
accounted for over 70% of the $2.99
billion difference in costs between
the upper-and lower-bound esti-
mates. The lower bound estimates of
the cost of lost productivity due to
disability were based on a narrow
definition of disability due to arthritis
and rheumatism derived from an
Ontario population survey,43 while the
upper bound estimates were based
on a broad definition as reported in
Appendix A3.2.

Since variation in the discount rate
directly affects the magnitude of the
economic cost of forgone productivity
due to premature mortality, it too
affects the overall cost of arthritis
and rheumatism. Our sensitivity
analysis demonstrated that the
upper-bound estimate of the total
cost of arthritis and rheumatism for
Canadians varied only from $7.27
billion to $7.25 billion for discount
rates of 2% and 10%, respectively,
while the baseline and lower-bound
estimates varied from $5.81 billion to
$5.80 billion and from $4.30 billion to
$4.29 billion respectively, for equiv-
alent discount rates. Consequently,
while the economic cost of arthritis

and rheumatism for Canadians was
not sensitive to variations in the dis-
count rate used (as the economic cost
of premature mortality due to arthri-
tis and rheumatism was small), the
cost estimates were sensitive to the
costing scenarios.

Discussion

This prevalence-based analysis
adopted a societal perspective in
examining the total cost of arthritis
and rheumatism for Canadians in
1994 dollars and assessing how sen-
sitive these cost estimates were to
variations in both the discount rate
and costing scenarios. The annual
economic burden of arthritis and
rheumatism for Canadians was esti-
mated to be $5.86 billion in 1994, or
0.8% of the GDP of Canada: $2.12 bil-
lion in direct costs and $3.75 billion
in indirect costs associated with lost
(or forgone) productivity due to
disability and premature mortality.
Sensitivity analysis demonstrated that
the various costing scenarios influenced
the magnitude of the cost estimates
for arthritis and rheumatism.

Our study differs from previous
ones in terms of the methods used
to identify, measure and value the
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Exhibit 3.1: Economic Cost of Arthritis and Rheumatism for Canadians Under Various
Costing Scenarios in 1994 Canadian Dollars

Hospitals $ 724,389,754$ 667,793,220 $ 724,389,754

Direct Costs

Baseline EstimateLow Estimate High Estimate

Other Institutions $ 136,411,039$ 69,143,448 $ 203,678,630
Physicians $ 683,550,953$ 581,018,310 $ 786,083,596
Other Professionals $ 7,113,526$ 6,046,497 $ 8,180,555
Drugs $ 260,401,253$ 221,341,066 $ 299,461,441
Research $ 10,652,582$ 7,335,721 $ 10,652,582
Other Expenditures $ 295,953,333$ 143,672,172 $ 448,234,494

Data Source: See Appendix A3.1

Total Direct Costs $ 2,118,472,440$ 1,696,350,434 $ 2,480,681,052

Disability $ 3,717,751,409$ 2,622,054,879 $ 4,813,447,939
Premature Mortality $ 28,309,292$ 21,523,647 $ 31,702,114

Indirect Costs

Total Indirect Costs $ 3,746,060,701$ 2,643,578,526 $ 4,845,150,053

Total Costs $ 5,864,533,141$ 4,339,928,960 $ 7,325,831,105



economic burden of arthritis and
rheumatism as well as in its assess-
ment of how sensitive these cost
estimates were to variations in both
the discount rate and the costing
scenarios. Indeed, our analysis
demonstrated considerable uncer-
tainty in the cost of arthritis and
rheumatism, ranging from $4.34 bil-
lion to $7.33 billion. This degree of
uncertainty is not surprising, given
variation in the underlying assump-
tions and in the quality of data on
health costs. While some progress has
been made to improve the quality of
national health expenditure data32

further refinements are required,
particularly in the area of diagnosis-
and patient-specific data for many
cost components.

Our estimates of the economic cost
of arthritis and rheumatism and its
share in GDP (0.8%) were smaller
than recent estimates for the United
States21,22 (1.1%) and were substantially
lower than the estimates for Canada23

that had been based on all ICD-9
diagnosis codes pertaining to diseases
of the musculoskeletal system and
connective tissue.31 Canadian esti-
mates suggest that the cost of mus-
culoskeletal conditions was equivalent
to 2.5% of Canada's GDP. These
results demonstrate the importance
of introducing a standard diagnostic
definition for cost-of-illness studies,
and they highlight the difficulties
associated with international com-
parisons of the economic cost of
arthritis and rheumatism. For exam-
ple, in comparing Canadian cost-of-
illness estimates with those reported
for the United States, adjustments
would need to be made for differences
in clinical patterns of practice and
utilization as well as differences in
the financing and delivery of services
that result in larger U.S. administra-
tion costs, higher U.S. physician fees,
and greater U.S. daily service inten-
sity.46-49 Moreover, adjustments would
also need to be made to the differing
impacts of arthritis and rheumatism on
indirect costs which may be attributed
to an array of labour market and care-
giving practices in the two countries.

While the human capital approach is
widely used in cost-of-illness studies,
there are three main limitations to
its use.50 First, use of current labour
market earnings as a measure of lost
production hinges on an array of
labour market assumptions,51 the
most crucial being that lost produc-
tion is proportional to earnings.
This assumption may not always be
valid, as a deceased or absent
employee may be replaced from the
pool of unemployed individuals, and
thereby need not imply a reduction in
productivity. Second, use of earnings
in valuing lost production places
more emphasis on diseases prevalent
amongst persons with high incomes,
many of whom are men, than on
diseases suffered by the poor, the
elderly and women. Consequently,
blindly using the human capital
approach for setting health priorities
may be inconsistent with societal
objectives and could exacerbate
societal inequalities in health. Finally,
this approach does not account for the
intangible costs of pain and suffering,
and the benefits from good health,
per se, are ignored.27,50 In light of
these criticisms, cost estimates using
the human capital approach should
be interpreted with caution.

Cost-of-illness studies identify the
potential benefit to society that a
program capable of reducing disease
would bring if it were to exist. In
setting priorities for research or pre-
vention programs, decision-makers
must evaluate the actual benefits
that these programs will provide
and compare them to their costs.
Nonetheless, since the economic
burden of musculoskeletal conditions
in Canada was recently demonstrated
by Health Canada23 to account for
13.8% of the total economic burden
of all illnesses but only 2.9% of all
health science research there exists
significant potential to alter this
inequity in research funding.

While cost-of-illness studies are useful
as tools to inform policy-makers
about the financial burden associated
with a particular disease or a specific

group of patients,52-54 they do not
identify which treatments should be
funded. Moreover, while it is tempting
to use cost-of-illness data for cost-
containment purposes, such studies
do not reveal whether services cur-
rently directed towards arthritis and
rheumatism provide savings to society
in terms of reduced mortality and
morbidity. Indeed, our estimates of
the indirect costs of arthritis and
rheumatism represent potential
reductions in morbidity and mortality
if the prevalence of arthritis and
rheumatism were reduced, and are
silent on whether existing services
represent a net economic benefit.

Our study highlights the scope and
magnitude of the economic conse-
quences of arthritis and rheumatism
for Canadians. While these cost esti-
mates do not offer insight into the
appropriateness of current health
expenditures on arthritis and rheuma-
tism, they may provide guidance in
the setting of priorities for research
and prevention activities to alleviate
current inequities in the funding of
musculoskeletal research.
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Appendix A3.1: Definitions and Data Sources for Health Care Cost Categories ✜

Hospitals NHEC✱Ward costs, same day and 
outpatient service costs, proce-
dure supplies, diagnostic tests,
drugs, and administration for gen-
eral hospitals, specialty hospitals,
pediatric hospitals, psychiatric
hospitals, rehabilitation centres,
extended care, remote outposts.

Cost per bed day
assumed constant for all
diagnoses; only primary
diagnoses used.

HM✱ : Arthritis and Rheumatism
proportion calculated as per cent of
total hospital days in Canada for
arthritic and rheumatic conditions.

Cost 
Category

Source for 
Total Costs

Services Included 
In Category

Main Limitations 
of Method

Source and Method for
Attributing Proportion to
Arthritis and Rheumatism

Other NHEC✱ special data
request to Health
Canada for expendi-
tures by subcategory;
items unrelated to
Arthritis and Rheuma-
tism (e.g. eyeglasses,
hearing aids etc…)
excluded.

Home care, ambulances, home
appliances, public health, 
administration, miscellaneous.

Proportion attributable
to Arthritis and
Rheumatism not directly
measured.

Upper and lower bounds set by
using highest and lowest measured
proportion of costs attributable to
Arthritis and Rheumatism in other
categories (i.e. physician services
and drugs, respectively)

Other 
Institutions

RCF✱Homes for the aged (including
nursing homes).

Source for total costs
based on incomplete sur-
vey (80% response): no
direct measurement of
proportion attributable to
Arthritis and Rheumatism.

Upper and lower bounds set by
using highest and lowest measured
proportion of costs attributable to
Arthritis and Rheumatism in other
categories (i.e. physician services
and drugs, respectively).

Capital NHEC✱Construction and maintenance
for hospitals and other 
institutions.

Exact breakdown of
capital for ‘Hospitals’
and ‘Other Institutions’
not known.

Capital allocated to ‘Hospitals’ and
‘Other Institutions’, in proportion to
their operating expenditures.

Physicians NHEC✱Physician services; laboratory
services; diagnostic procedures.

Proportion of costs
attributable to Arthritis
and Rheumatism in
Manitoba may not be
generalizable nation-
wide.

Manitoba Health collects diagnostic
information on all physician claims
for Arthritis and Rheumatism, and
portion of general expenditures (e.g.,
annual physicals, prevention) allocat-
ed to Arthritis and Rheumatism.

Other
Professionals

NHEC✱ special request
to Health Canada for
expenditures by sub-
category; professions
unrelated to Arthritis
and Rheumatism (e.g.,
dentistry) excluded.

Private nursing, physiotherapy. Exact proportion attrib-
utable to Arthritis and
Rheumatism not mea-
sured directly.

Proportion attributable to Arthritis
and Rheumatism. Assumed 
equivalent to that for physicians.

Drugs CPA✱ unpublished
data on dispensing
fees.

Outpatient prescription and 
non-prescription drugs, and 
professional (dispensing) fees.

CDTI✱ is based on 
survey of physicians
with small sample size.

CDTI✱ measures the frequency with
which a drug is used for a particular
diagnostic group.

Research MRC✱ figures based
on Statistics Canada
survey data prepared
by special request.

Federal and provincial sources,
granting agencies, non-profit
groups, post-secondary 
institutions, foreign sources.

Only MRC✱ has
detailed statistics on
grants by diagnostic
group.

MRC✱ lists percentage of grants 
directly attributable to Arthritis and
Rheumatism, portion of Medical
Research Council grants for basic
research (e.g., physiology, biochem-
istry) allocated to Arthritis and
Rheumatism; total proportion 
attributable to Arthritis and
Rheumatism applied to other 
funding sources where information
on grants by diagnosis unavailable.

✜ ICD-9 diagnosis codes 98.5, 99.3, 274, 696, 710-720, 725-729, v13.4, v43.6

✱ (CDTI) Canadian Disease and Therapeutic Index database, Intercontinental Medical Statistics (55); (CPA) Canadian Pharmaceutical
Association (56); (HM) Hospital Morbidity (57); (MH) Manitoba Health (58); (MRC) Medical Research Council (59); (NHEC) National
Health Expenditures in Canada (32); and (RCF) Residential Care Facilities - Aged (60).
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Appendix A3.2: Alternative Assumptions Used in the Cost-of-illness Sensitivity Analysis

Hospitals Capital expenditures included.Capital expenditures not
included.

Capital expenditures included.

Cost Category BaselineLow High

Other Institutions
Average of low and high
estimates.

Lowest proportion of Arthritis
and Rheumatism calculated for
other categories.

Highest proportion of Arthritis
and Rheumatism calculated for
other categories.

Physicians

Arthritis and Rheumatism
expenditures plus portion of
general expenditures for health
maintenance.

Baseline minus 15%.

Baseline plus 15%.

Other Professionals

Arthritis and Rheumatism
expenditures plus portion of
general expenditures for health
maintenance.

Baseline minus 15%.

Baseline plus 15%.

Drugs Arthritis and Rheumatism
expenditures.

Baseline minus 15%. Baseline plus 15%.

Research
Arthritis and Rheumatism
expenditures plus portion of
basic research.

Arthritis and Rheumatism
expenditures only.

Arthritis and Rheumatism
expenditures plus portion of
basic research.

Other Expenditures
Average of low and high
estimates.

Lowest Arthritis and Rheuma-
tism proportion calculated for
other categories.

Highest Arthritis and Rheuma-
tism proportion calculated for
other categories.

✱ Section G of the Ontario Health Survey (Restriction of Activities) was used to identify respondents who suffered complete or partial 
long-term disability due to arthritis and rheumatism. This section contains 10 questions probing for the extent of long-term disability.
The answers to these questions were used to classify respondents as having a complete, a partial, or no long-term disability. Section
G provides three opportunities for a respondent to indicate the health problem(s) causing the long-term disability. The first question
asks, “What is the ‘main’ health problem causing (name of respondent) to be limited in … activities.” The second question asks, “Are
there any other health problems which limit activities.” The third question asks, “Does (name of respondent) have …” followed by a list
of 19 disease categories.

✱✱ Lower bound considers ‘only respondents who identified an arthritis and rheumatism in the first of these three questions 
{see note ✱ }. This question clearly links the disorder to the disability.

✱✱✱ High estimate considers respondents who identified an arthritis and rheumatism in any of these three questions {see note ✱ }.

Lost Productivity,
Disability

Disability survey method using
Ontario Health Survey;✱

Average of low and high
estimates.

Disability survey method using
Ontario Health Survey;✱✱ No
adjustment for household 
labour.

Disability survey method using
Ontario Health Survey;✱✱✱ 0.6
weight applied to household
labour.

Lost Productivity,
Premature Mortality

0.4 weight applied to household
labour, 6% discount rate.

No adjustment for household
labour.

0.6 weight applied to household
labour.

Costing Scenarios
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Chapter 4
Availability of
Services for People
with Arthritis

Overview 

Chronic musculoskeletal conditions,
such as arthritis and rheumatism, are
among the leading causes of morbid-
ity and disability in Ontario.1 Popula-
tion studies have suggested that
arthritis affects up to 20% of the adult
population and is the most frequent
cause of physical disability among
older adults.2-5 Arthritis-related dis-
ability has been estimated to affect
approximately 2.5% of Canadians
aged 16 and over, with the incidence
increasing with age.2,6-8 Given the
aging population in Canada, current
estimates suggest that the number
of people with arthritis will more
than double by the year 2020, with
the increase evenly split between
those aged 45-64 and those aged
65 and over.9 It is therefore timely
to focus attention on the provision
and availability of the health care
services that will be required to
meet the needs of this population in
the future.

People with arthritis have a number
of services available to them. The
first health professional they contact
about this problem is often a family
physician or general practitioner.
They may then be referred to one of
various specialists, usually a rheuma-
tologist or orthopedic surgeon or they
may also receive treatment from a
physiotherapist, occupational therapist
or a chiropractor. Some patients also
receive treatment from community-
based care agencies such as The
Arthritis Society’s Consultation and
Rehabilitation Service, which is funded
by the Ontario Ministry of Health and
provides physiotherapy, occupational
therapy and social work services in
the home, workplace, school or clinic
setting. (It should be noted that in
addition to assisting people with
arthritis, all these professionals deal
with other types of musculoskeletal
conditions as well, such as tendinitis
and back pain).

In this chapter we present data on
the regional variation of the medical

and health specialists who most
commonly provide arthritis-related
clinical services to people in Ontario.
In 1992, a survey on the distribution
of rheumatologists in Ontario was
carried out by the Arthritis Commu-
nity Research and Evaluation Unit
(ACREU).10,11 The work reported here
updates that earlier study, and adds
information on the distribution of
orthopedic surgeons. The current
study consisted of sending question-
naires to rheumatologists and ortho-
pedic surgeons that asked about their
practice location and volume of prac-
tice. Other data sources were used to
determine the numbers and regional
locations of occupational therapists,
physiotherapists, chiropractors, family
physicians and general practitioners.
We did not seek information about
other health care professionals who
provide services to patients with
arthritis, such as sports medicine
specialists, osteopaths, massage
therapists, homeopaths, herbalists,
nutritionists etc., due to difficulties
in obtaining relevant data.



Data Sources and
Methods

Data were obtained through a variety
of sources (Appendix A4.1). General
practitioners were identified through
information available from the Ontario
Ministry of Health,12 and all the other
physicians and health care specialists
studied were identified through
membership or directory listings
from their respective professional
associations. Information about the
number of therapists and clients
involved with the Consultation and
Rehabilitation Service was provided
by The Arthritis Society, and we
used the number of clients who
were referred and treated between
April 1, 1995 and March 31, 1996 as
a measure of service volume. The
survey data obtained from rheuma-
tologists and orthopedic surgeons
were analyzed using Microsoft Excel
(v. 5.0)13 and SPSS (v 6.0).14 Ethics
approval for the surveys was obtained
from the Wellesley Hospital Research
Ethics Committee.

The Ontario Survey of
Rheumatologists, 1997

Using the mailing list of the College
of Physicians and Surgeons of Ontario,
the directory listings of the Canadian
Rheumatology Association and of
recent graduates from Rheumatology
Disease Units across Ontario (Appen-
dix A4.1), we identified 168 rheuma-
tologists with clinical practices. This
number included all physicians who
had received training in rheumatology
and whose practice consisted of
rheumatology care, even if they did
not have fellowship accreditation in
rheumatology (this accreditation did
not exist prior to 1972). The question-
naire was sent out in February 1997.
It was faxed to all those whose listings
gave a fax number, and mailed, along
with a stamped and pre-addressed
return envelope, to the remainder.
Follow-up of non-responders was done
by fax and mail two weeks later and
by telephone at four and six weeks.

The self-administered questionnaire
was based on a subset of questions

used in the first ACREU survey of
rheumatologists in 1992,10,11 and had
been piloted with four Toronto
rheumatologists to assess its face
and content validity. It consisted of
questions that asked physicians
about their practice, education, and
geographic location, and took approx-
imately one minute to complete.
The volume of rheumatology service
was measured by asking respon-
dents how many clinic half-days
they held a week (a typical half-day
was considered to be four hours).
For example, a rheumatologist who
held clinic hours four days a week,
two half-clinics a day, would be con-
tributing 8 half-days a week. We
summed the contribution of each
rheumatologist to get the total ser-
vice provision for each District
Health Council and for the province
as a whole. We felt that this was a
more reliable measure of service
provision than the number of clinic
locations held by physicians per
100,000 population, as it provides
some indication of the volume of
the practice. The accessibility of
rheumatology services to new
patients was measured by asking
about the mean usual waiting time
for a new non-urgent patient to be
seen, expressed in number of weeks.

The Ontario Survey of
Orthopedic Surgeons, 1997

Using the membership listing of the
Ontario Orthopedic Association and
the mailing list of the College of
Physicians and Surgeons of Ontario
(Appendix A4.1), we identified 363
orthopedic surgeons. The design and
implementation of the questionnaire
sent to this group were identical to
those for the questionnaire sent to
rheumatologists. The content of the
questionnaire was approved by the
secretary of the Ontario Orthopedic
Association. Respondents were asked
about the location and volume of
their office and surgical practices
(expressed as the number of half-
days per week). They were not asked
about waiting time for new patients.

Other Health Professionals

Appendix A4.1 describes the data
sources for the other health profes-
sionals studied. Chiropractors, phys-
iotherapists, and occupational thera-
pists were identified through their
colleges, with the exception of ther-
apists employed by the Consultation
and Rehabilitation Service, who were
identified through their office address
listings. Information on the number
and geographic distribution of general
practitioners in Ontario was obtained
from a recently published paper by
Coyte et al,12 in which data were
acquired from the Ontario Ministry of
Health’s Physician/Practitioner/Group
Demographic File. All Ontario physi-
cians who had active and unrestricted
status codes, who had a specialty
code of general practice (including
family medicine) and whose age and
sex were known in 1990 were included.

For all of these practitioners, we were
unable to take into account that they
might practice in more than one
location. Also, it was unclear whether
some of the addresses supplied by
the professional colleges referred to
practice addresses or personal resi-
dences. In these cases, the assump-
tion was made that the personal res-
idence was in the same geographical
location as the practice. It was also
not possible to obtain full-time
equivalents for any of these profes-
sions, except for the Consultation
and Rehabilitation Service staff. The
unit of analysis that we used for all
groups except general practitioners
was, therefore, the number of health
professionals per 100,000 population,
which does not take into account
volume of practice. For general
practitioners, the measure of density
included an adjustment for general
practitioner practice intensity and
patterns of health care use. Coyte
et al12 reported that adjusted and
unadjusted densities were mainly
congruent. As only county data were
available, conversions to District
Health Councils were made for the
present analysis; however, this was
not possible for the East and West
Muskoka-Parry Sound District
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Health Councils (these geographic
boundaries are described in “Map-
ping”). General practitioner data for
these two regions are therefore des-
ignated as missing.

In the case of physiotherapists, a
more detailed analysis was possible,
since the College of Physiotherapists
was able to provide information
regarding specific types of practice.
In order to estimate the number of
therapists providing direct patient
care, we excluded those in academ-
ic/research or administrative posi-
tions, as well as those who were not
employed in 1996. We developed a
further subset of practice types to
indicate therapists who were likely
to be treating at least some patients
with arthritis. This subset included
therapists who worked in general
practice, gerontology, hand injuries,
hydrotherapy, orthopedics, pain
management, prevention/health
promotion, rheumatology, sports
medicine, and pediatric assessment
(a total of 3,906). All the analyses
contained in this section refer to
this subset of physiotherapists.

Mapping

The administration of medical ser-
vices in Ontario is divided among
six geographical Health Planning
Regions: Central East, Central West,
East, North West, North East, and
South West (see Technical Appendix
TA.1). Each of these regions incor-
porates a number of regional Dis-
trict Health Councils. We used both
these administrative divisions as
units of analysis to assess intra-
provincial geographic variations in
the distribution of arthritis-related
health care services. The District
Health Councils are useful because
they can detect regional variations
in resource availability that would
not be evident when looking at the
larger Planning Regions. Until
recently there were 33 District
Health Councils, but on April 1,
1998 many of these were merged,
and there are now 16 (See Technical
Appendix TA.2). The results of the
analyses are presented in the tables

by both the original 33 District Health
Councils and the current 16, but the
text refers only to the original 33.

Technical Appendix TA.3 lists the 1996
population figures for both the Plan-
ning Regions and the District Health
Councils. These data were based on
the 1996 Statistics Canada post-census
estimates, which adjust for the under-
enumeration of Native Ontarians.

All the health providers studied,
except for those employed by the
Consultation and Rehabilitation Ser-
vice, were categorized by both Dis-
trict Health Council and Planning
Region, according to the postal code
or the city name of their mailing
address. In the case of therapists
employed by the Consultation and
Rehabilitation Service, the only infor-
mation available about service location
was the address of the main adminis-
trative office in each Planning Region.
(The Arthritis Society in Ontario is
organized into these six regions, and
its therapists may travel to clients’
homes or workplaces within a Planning
Region.) Therefore, these services were
analyzed according to Planning Region
only, and not by District Health Council.

Service-to-population Ratios

For each Planning Region, we obtained
the service-to-population ratios
(number of practitioners per 100,000
population), which are traditionally
used in health resource planning.
Although these ratios have their
limitations, they can provide useful
benchmarks for comparison purposes,
particularly with respect to relative
access to health care services.15 Maps
of the location of services were pre-
pared using the software program
MapInfo (v.2.0). In the District Health
Council analyses, we grouped the
service-to-population ratios into five
ranges defined by the natural break
method, which divides the data into
ranges (determined according to an
algorithm) such that the difference
between the data values and the
average of the data values is mini-
mized on a per range basis. This
ensures that the data values within

each of the ranges are fairly close
together, and enables a truer represen-
tation of the data.16 Where applica-
ble, we included a sixth range in order
to identify regions where no services
were provided. Pearson correlation
co-efficients were used to measure the
relationship between the locations
of individual services.

Findings

Geographic Variation in
Provision of Arthritis-Related
Services

Rheumatology Services

Of the 168 rheumatologists surveyed,
167 (99.4%) responded. We excluded
the data of seven respondents who
were either retired, exclusively doing
research or not currently practising
clinical medicine (e.g. were on sabbati-
cal). Of the remaining 160 physicians,
76% reported seeing only adults and
17.5% saw both adults and children.
Most (69%) reported no clinical sub-
specialty. (See the ACREU Working
Report17 for more detailed results of
this survey).

The provincial rate for rheumatology
service was 8.9 half-days a week (all
rheumatologists) per 100,000 popu-
lation. The Planning Region data
(Exhibits 4.1 and 4.2) show that the
rates were relatively low in the North
East, North West and South West
regions, and highest in the East. It was
evident that services were centred
mainly in the District Health Councils
(Exhibit 4.1) where large teaching
centres are located (Ottawa-Carleton,
Kingston-Frontenac, Lennox &
Addington, Metropolitan Toronto,
Hamilton-Wentworth and Thames
Valley, with the highest level in
Ottawa-Carleton). The District Health
Councils immediately surrounding
these regions often had a much lower
provision of rheumatology service or
none at all (see Exhibit 4.3). Other
District Health Councils with rela-
tively high rates of service (greater
than 7.8 half-days a week per 100,000)
were Haliburton, Kawartha & Pine
Ridge, Kent, Manitoulin-Sudbury,
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Exhibit 4.1: Availability of Rheumatology and Orthopedic Services by Health Planning
Region and District Health Council Per 100,000 Population in Ontario, 1997

• Durham Region 5.436.32 4.3210.41
Central East

• Haliburton, Kawartha & Pine Ridge 6.3812.67 4.9611.54

✱ District Health Councils with no service were excluded from calculation

14.73
16.50

Health Planning Region/ 
District Health Council

Rheumatology
Wait Time
(Weeks)

Rheumatology
Half Days/ Week

Orthopedic
Surgery Half
Days/Week

Orthopedic
Office Half
Days/Week

Orthopedic
Office and

Surgery Half
Days/ Week

33.00
12.57

• Metropolitan Toronto 5.0814.68 12.5520.45
• Peel 5.407.32 4.398.18

17.24
14.63

• Simcoe County 5.001.60 6.3310.91
• York Region 8.295.06 5.908.73

23.38Total 5.4310.41 8.6514.73

30.15

22.04
2.31

35.27

• Brant

• Halton

9.754.79 14.18

3.70

15.98

9.12 6.3915.65
• Haldimand-Norfolk 5.251.38 0.00

• Hamilton-Wentworth 6.3618.12 13.5121.76
30.95

2.31

11.79
• Niagara 6.006.39

Central West

8.5322.42
• Waterloo Region 5.505.84 2.808.99

24.09Total 6.218.67 8.1415.95
20.70• Wellington-Dufferin 8.002.86 9.2111.49

8.16

44.76

25.84

36.27

• Eastern Ontario

• Kingston, Frontenac, Lennox and
Addington

3.002.70 2.70

13.50

5.46

9.13 19.3725.39

• Hastings and Prince Edward
Counties

N/A0.00 8.26

• Ottawa-Carleton Regional 7.4718.91 11.7024.57
6.47

17.58

19.13
• Renfrew County 10.293.14

East

0.036.44
• Rideau Valley 5.501.53 6.6712.46

28.94Total 8.3611.05 9.8219.12

39.73
18.32

• Algoma 24.001.31 13.3826.35
• Cochrane 18.000.52 6.6911.64

0.00
22.96

• East Muskoka-Parry Sound 3.000.68

North East

0.000.00
• Manitoulin-Sudbury 10.339.26 7.9714.99

22.57Total 14.253.35 7.4415.13

23.85• Nipissing/Timiskaming 20.000.04 6.4317.42
0.00• West Muskoka-Parry Sound N/A0.00 0.000.00

4.45• Kenora-Rainy River 12.000.72 0.943.51
25.54• Thunder Bay 27.006.03 9.7115.83

North West

17.99Total 19.504.13 6.5711.42

20.79• Essex County 6.502.72 8.8811.91
18.97• Grey-Bruce N/A0.00 9.189.80

South West

24.89Total 11.595.11 11.3313.56

14.06• Huron/Perth N/A0.00 4.349.72
8.30• Kent County 12.009.49 4.313.99

26.03• Lambton 3.757.91 9.9616.07
34.48• Thames Valley 14.507.66 16.7217.76

0.00Minimum District Health Council: 3.000.00 0.000.00
44.76Maximum District Health Council: 27.0018.91 19.3726.35
20.70Median✱ District Health Council: 6.505.84 7.3311.91
24.31Ontario 7.088.89 8.9515.36

Data Source: See Appendix A4.1



Halton and Lambton. Four District
Health Councils had no rheumatology
services: Hastings & Prince Edward
Counties, West Muskoka-Parry Sound,
Grey-Bruce and Huron/Perth.

The provincial mean waiting time was
7.1 weeks. Regional waiting times
ranged from a high of 19.5 weeks in
the North West region to a low of 5.4
weeks in the Central East (Exhibit 4.1).
Exhibit 4.1 indicates that the mean
waiting time for the most northern

District Health Council, Kenora-Rainy
River (12 weeks), was considerably
shorter than those in the other north-
ern District Health Councils, such as
Thunder Bay (27 weeks), Algoma (24
weeks), Nipissing/Timiskaming (20
weeks) and Cochrane (18 weeks).
Unexpectedly, some District Health
Councils in the southern part of the
province had waiting times as long
as those in the north; these included
Kingston, Frontenac, and Lennox &
Addington (13.5 weeks), Thames Valley

(14.5 weeks), and Kent (12 weeks). The
shortest waiting times (4 weeks or
less) were in Eastern Ontario, East
Muskoka-Parry Sound, Lambton and
Halton (Exhibit 4.4).

Orthopedic Surgery Services

Of the 374 orthopedic surgeons sur-
veyed, 372 (99.5%) responded. Of the
339 who were eligible after the
exclusion of 35 who were retired, were
doing research exclusively, or had
left to go to the U.S., 330 (97.3%)

39

Availability of Services for People with Arthritis

Exhibit 4.2: Availability of Rheumatology and Orthopedic Services by Health Planning
Region and New District Health Council Per 100,000 Population in Ontario

• Durham, Haliburton, Kawartha & 
Pine Ridge

5.938.76 4.5710.85

Central

• Halton-Peel 4.837.83 4.9510.30

✱ District Health Councils with no service were excluded from calculation

15.41

15.25

Health Planning Region/
New District Health Council

Rheumatology
Wait Time
(Weeks)

Rheumatology
Half Days/ Week

Orthopedic
Surgery Half
Days/Week

Orthopedic
Office Half
Days/Week

Orthopedic
Office and

Surgery Half
Days/ Week

33.00
15.57

• Metropolitan Toronto 5.0814.68 12.5520.45
• Simcoe-York 7.883.82 6.069.51

23.29Total 5.3610.32 8.5014.79

17.20

30.95
35.27

14.88

• Grand River

• Niagara Region

8.253.20 7.58

6.00

9.62

6.39 8.5322.42
• Hamilton-Wentworth 6.3618.12 13.51

• Waterloo Region-Wellington-Dufferin 6.004.80 5.029.86

21.76

Central West

24.49Total 6.648.59 8.4816.01

28.20• Champlain 7.7514.44 8.9119.30
30.51

East

• Quinte, Kingston, Rideau 11.213.81 11.7718.74
28.94Total 8.3611.05 9.8219.12

27.03

13.78

• Algoma, Cochrane, Manitoulin &
Sudbury

15.174.93 9.3317.70

• Muskoka, Nipissing, Parry Sound &
Timiskaming

11.500.25 3.7210.06

North East

22.57Total 14.253.35 7.4415.13

17.99• Northwestern Ontario 19.504.13 6.5011.42
North West

17.99Total 19.504.13 6.5011.42

19.61• Essex, Kent and Lambton 5.25.13 8.2711.35
16.70• Grey, Bruce, Huron, Perth N/A0.00 6.949.76

South West

24.89Total 11.595.11 11.3313.56
34.48• Thames Valley 14.507.66 16.7217.76

13.78Minimum District Health Council: 5.080.00 3.729.51
34.48Maximum District Health Council: 19.5018.12 16.7222.42
18.80Median✱ District Health Council: 7.755.13 7.9211.38
24.31Ontario 7.088.89 8.9515.36

Data Source: See Appendix A4.1
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reported having a patient population
that included people with arthritis-
related disorders. (See ACREU working
report17 for more details on this survey).

The provincial rate for orthopedic
services (combined office and
surgery) was 24.3 half-days a week
per 100,000 population (all orthopedic
surgeons); for office alone it was
15.4 half-days a week per 100,000
population; and for surgery alone it
was 9.0 half-days a week per 100,000
population. The highest combined
rate of service was in the East
region (28.9 half-days a week) and
the lowest was in the North West
region (18.0 half-days a week)
(Exhibit 4.1). Generally, the ratio of
surgery:office half-days for the Plan-
ning Regions was 1:2, except for the
South West region, where it was
1:1.2. The South West region had a
much greater rate of surgery than
the other regions. There appeared to
be some variability between Planning
Regions in terms of the distribution
of orthopedic office and surgery
half-days a week, considered sepa-
rately and combined. The District
Health Council data are mapped in
Exhibits 4.5, 4.6, and 4.7. Kingston,
Frontenac and Lennox & Addington
had the highest rates of orthopedic
service for both combined office/
surgery (44.8) and surgery-only (19.4)
half-days per week. Two District
Health Councils in the North East
Planning Region (East Muskoka-Parry
Sound and West Muskoka-Parry
Sound) had no office or surgery ser-
vices, and one in the Central West
region (Haldimand-Norfolk) had
office services only.

General Practitioner Services 

In 1990, the provincial general practi-
tioner density was 100 per 100,000
population. This density was highest
in the East Planning Region (114 per
100,000) and lowest in the North
West (77 per 100,000) (Exhibits 4.8
and 4.9). The District Health Council
map (Exhibit 4.10) shows that the
most northern District Health Council,
Kenora-Rainy River, had a higher level
of service provision compared to

many southern districts (e.g.
Haldimand-Norfolk, Durham, Essex,
Lambton, Kent and Eastern). Generally,
there appeared to be a significant
amount of variability among the
southern District Health Councils.
The District Health Council with the
highest density was the region includ-
ing Kingston, Frontenac and Lennox
& Addington (146 per 100,000), and
that with the lowest was Haldimand-
Norfolk (58 per 100,000). District
Health Council data were missing for
East and West Muskoka-Parry Sound
(as described in the Methods section).
At the county level, general practi-
tioner densities were 77 per 100,000
population for Parry Sound and 100
per 100,000 population for Muskoka.

Allied Health Care Services

Chiropractors: The provincial rate
for chiropractors was 16.6 per
100,000 population. The Planning
Region rates ranged from a high of
18.2 per 100,000 population in the
Central West region to a low of 12.1
per 100,000 population in the East
(Exhibit 4.8). The District Health
Councils (Exhibit 4.11) with the
highest rates were Grey-Bruce (26.1
per 100,000), East Muskoka-Parry
Sound (23.3 per 100,000) and York
Region (17.7 per 100,000). There
were no District Health Councils
without any chiropractic service.

Physiotherapists: The provincial rate
for physiotherapists in arthritis-relat-
ed practice was 34.7 per 100,000 pop-
ulation. The highest rate was in the
East region (42.1 per 100,000), fol-
lowed closely by the North West
region (41.0 per 100,000) (Exhibit 4.8).
The lowest rate was in the North
East region (29.8 per 100,000). The
District Health Council map (Exhibit
4.12) shows substantial variability
within the North East region, with a
high rate of service in West Muskoka-
Parry Sound (46.7 per 100,000) and
a much lower one in East Muskoka-
Parry Sound (15.1 per 100,000). In
the southern part of the province,
physiotherapy service tends to be
more available in major centres (e.g.
Metropolitan Toronto, Hamilton-

Wentworth, Ottawa-Carleton Regional),
whereas the District Health Councils
immediately surrounding these centres
tend to be not as well served. All
District Health Councils had some
physiotherapist service for people
with arthritis. The one with the least
service was East Muskoka-Parry Sound
(15.1 per 100,000) and the one with
the most was Ottawa-Carleton (54.9
per 100,000).

Occupational Therapists: The provin-
cial rate for occupational therapy
was 23.0 per 100,000 population.
Although there were no available
data on the geographic distribution of
occupational therapists who practice
in arthritis-related fields, 21.1% of the
specialties reported by the Ontario
members of the Canadian Association
of Occupational Therapists (n= 2,492),
can be considered relevant to arthritis
practice: rheumatology, orthopedic
surgery, repetitive strain injury and
hand rehabilitation.18 The rate of
occupational therapists was highest
in the East region (27.4 per 100,000),
followed closely by the North West
(27.1 per 100,000), and lowest in the
North East (17.2 per 100,000) (Exhibit
4.8). As with the physiotherapists,
there was much variability in occu-
pational therapist service levels in the
District Health Councils in the south-
ern part of the province (Exhibit 4.13).
In the East region, Kingston, Frontenac
and Lennox & Addington had the
highest rate of service (67.0 per
100,000), while Rideau Valley had
the lowest (7.4 per 100,000).

The Arthritis Society: The provincial
rate for therapists employed by the
Consultation and Rehabilitation Service
was 0.4 per 100,000 population and
the rate of clients seen was 47.5 per
100,000 population. For therapists,
the highest rate was in the North
West region (0.8) and the lowest rate
was in the Central East (0.3 per
100,000) (Exhibits 4.8 and 4.14). For
clients, the highest rate was in the
South West and North West regions
(83.0 per 100,000), and the lowest was
in the Central East (28.3 per 100,000). 
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Exhibit 4.6
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Exhibit 4.8: Availability of Selected Services by Health Planning Region and District 
Health Council Per 100,000 Population in Ontario

• Durham Region 18.1164 11.2425.82
Central East

• Haliburton, Kawartha & Pine Ridge 17.3382 16.6725.67

✱ District Health Councils with no service were excluded from calculation – Not available

–
–

Health Planning Region/
District Health Council

Chiro-
practor

General
Practi-
tioner

Occupa-
tional

Therapist

Physio-
therapist
(Arthritis)

Consultation &
Rehabilitation

Service 
Therapist

–
–

• Metropolitan Toronto 19.42138 33.3244.27
• Peel 10.7679 15.6422.08

–
–

• Simcoe County 17.6988 9.8628.72
• York Region 22.1686 11.2424.57

0.29Total 17.86109 22.8434.05

–

–
–

–

• Brant

• Halton

14.3880 14.38

20.21

47.13

98 13.1930.88
• Haldimand-Norfolk 11.0258 10.10

• Hamilton-Wentworth 15.72108 38.7842.45
–

21.12

–
• Niagara 21.0678

Central West

18.6932.89
• Waterloo Region 19.1480 20.5432.44

0.39Total 18.1689 21.7334.33
–• Wellington-Dufferin 18.4786 15.8327.71

–

–

–

–

• Eastern Ontario

• Kingston, Frontenac, Lennox and
Addington

9.7780 9.77

11.62

25.19

146 66.9637.08

• Hastings and Prince Edward
Counties

13.6091 8.42

• Ottawa-Carleton Regional 13.24128 32.6454.92
–

27.21

–
• Renfrew County 4.8182

East

12.5138.48
• Rideau Valley 13.4993 7.3623.92

0.60Total 12.12114 27.3842.06

–
–

• Algoma 18.7169 14.9733.67
• Cochrane 16.5482 10.3334.10

–
–

• East Muskoka-Parry Sound 23.27–

North East

12.3215.06
• Manitoulin-Sudbury 10.9473 20.9321.89

0.50Total 16.1179 17.1629.81

–• Nipissing/Timiskaming 17.8091 21.6741.02
–• West Muskoka-Parry Sound 14.02– 14.0246.74

–• Kenora-Rainy River 7.5795 14.0539.99
–• Thunder Bay 19.2968 34.3541.59

North West

0.77Total 15.0977 27.0841.01

–• Essex County 11.9869 15.5223.14
–• Grey-Bruce 26.1386 16.1835.46

South West

0.44Total 15.1788 22.6231.00

–• Huron-Perth 20.2582 15.1934.71
–• Kent County 14.6671 14.6626.73
–• Lambton 9.5068 18.2729.22
–• Thames Valley 14.41109 33.0135.02

–Minimum District Health Council: 4.8158 7.3615.06
–Maximum District Health Council: 26.13146 66.9654.92
–Median✱ District Health Council: 15.7282 15.1932.44

0.40Ontario 16.59100 22.9934.71

Data Source: See Appendix A4.1

15.41

29.03
82.00

27.07
9.57

21.84
28.32

7.19

31.72
26.63

40.00
47.80
51.82

39.28
33.87

47.29

121.75

125.68

58.98
54.84
90.15
74.38

82.31

31.73

85.78

135.55

16.43
70.41

63.68

48.46

96.19

42.30

75.34

82.98

82.80

Consultation &
Rehabilitation

Service 
Therapist Clients

48.45
136.26
10.96

129.34

7.19
136.26
48.45
47.51



When analyzed by District Health
Council, the highest rate of clients
was in Kent County (136.3 per
100,000, South West) and the lowest
was in Brant (7.2 per 100,000, Cen-
tral West). The District Health
Council map for clients (Exhibit 4.15)
demonstrates that service was avail-
able in every District Health Council,
although there was a wide range in

the rates.

Summary of Findings

There was considerable variation in
the availability of arthritis-related
services throughout Ontario. Exhibit
4.16 summarizes the rankings of
each service by Planning Region (per
100,000 population). In comparison
to the rest of the province, the North
West region (which includes Thunder
Bay), appeared to be much less ser-
viced by physicians but had relatively
high rates of therapy services. Gen-

erally, the North East region (which
includes Sudbury) did not have high
levels of service by any practitioners.
The East region (which includes
Ottawa and Kingston) had consistently
high rates of all services except chiro-
practic. In the Central West region
(which includes Kitchener-Waterloo),
where chiropractic services were the
highest, all other services were rela-
tively low (except for orthopedic
surgeons’ offices). Of particular note,
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Exhibit 4.9: Availability of Selected Services by Health Planning Region and New District
Health Council Per 100,000 Population in Ontario

• Durham, Haliburton, Kawartha &
Pine Ridge

17.81– 13.3325.76

Central

• Halton-Peel 13.44– 14.9524.57

✱ District Health Councils with no service were excluded from calculation – Not available

–

–

Health Planning Region/
New District Health Council

Chiro-
practor

General
Practi-
tioner

Occupa-
tional

Therapist

Physio-
therapist
(Arthritis)

Consultation &
Rehabilitation

Service 
Therapist

–
–

• Metropolitan Toronto 19.42– 33.3244.27
• Simcoe-York 20.57– 10.7526.05

–Total 18.01– 22.2133.84

–

–
–

–

• Grand River

• Niagara Region

12.81– 12.39

21.06

35.03

– 18.6932.89
• Hamilton-Wentworth 15.72– 38.78

• Waterloo Region-Wellington-
Dufferin

18.91– 18.9130.80

42.45

Central West

–Total 17.71– 23.4135.01

–
–

• Champlain 11.78– 26.4747.86
• Quinte, Kingston, Rideau 12.85– 29.3129.71

East

0.60Total 12.12– 27.3842.06

–
• Algoma, Cochrane, Manitoulin &

Sudbury
14.53– 16.8028.14

North East

0.50Total 16.11– 17.1629.81

–• Northwestern Ontario 15.09– 27.0841.01
North West

0.77Total 15.09– 27.0841.01

–• Essex, Kent and Lambton 11.93– 15.9625.16
–• Grey, Bruce, Huron, Perth 23.41– 15.7235.11

South West

0.44Total 15.17– 22.6231.00
–• Thames Valley 14.41– 33.0135.02

–Minimum District Health Council: 11.78– 10.7524.57
–Maximum District Health Council: 23.41– 38.7847.86
–Median✱ District Health Council: 15.40– 18.2932.99

0.40Ontario 16.59100 22.9934.71

Data Source: See Appendix A4.1

41.01

29.03
28.39

17.47
28.54

16.23

47.80
40.00

45.59

40.78

56.43
112.62
74.38

77.40

63.68

56.60

82.80

45.15

82.98

82.80

Consultation &
Rehabilitation

Service 
Therapist Clients

129.34

17.47
129.34
45.37
47.51

–
• Muskoka, Nipissing, Parry Sound &

Timiskaming
19.23– 17.8833.09 36.66
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Consultation and
Rehabilitation Therapists

(full-time equivalents)
per 100,000

0.39

0.44

0.50

0.60

0.77

0.29

Exhibit 4.14

Data Source: The Arthritis Society, Consultation and Rehabilitation Service Staff List

Therapists per 100,000 Population by Health Planning
Region in Ontario, 1997

Consultation and Rehabilitation Service
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the South West region (which includes
London and Windsor) is generally not
well served compared to the rest of
the province, except for orthopedic
surgery and the Consultation and
Rehabilitation Service (as indicated by
client rates) where it ranked number
one.

When looking at service delivery at
the District Health Council level, it
appeared that, generally, the five
District Health Councils with teach-
ing health science centres (Ottawa-
Carleton, Kingston-Frontenac and
Lennox & Addington, Metropolitan
Toronto, Hamilton-Wentworth, and
Thames Valley) ranked within the
highest ranges for health service
provision except for chiropractic ser-
vices. District Health Councils with
low rates in at least two areas of ser-
vice provision were located through-
out the province: Haldimand-Norfolk
(low orthopedic office/surgery, gen-
eral practice, physiotherapy, occupa-
tional therapy and Consultation and
Rehabilitation Service clients), West
Muskoka-Parry Sound (no rheumatol-
ogy or orthopedic surgery), East
Muskoka-Parry Sound (no orthopedic
office/surgery, low rheumatology,

physiotherapy and chiropractic),
Renfrew (low orthopedic office/
surgery and chiropractic), Hastings
(no rheumatology and low occupa-
tional therapy), Eastern (low occupa-
tional therapy and chiropractic) and
Manitoulin (low general practice,
chiropractic and physiotherapy).

When looking at the individual maps
of services, it appeared that some
services were clustered geographi-
cally. To analyze this further, we
calculated correlation coefficients to
examine the relationship between
different services by District Health
Council (Exhibit 4.17). The closer the
value in the table to 1.00, the greater
the geographical relationship between
two services. According to this table,
the rates of all physician services
(rheumatology, orthopedic surgery
and general practice) were geographi-
cally related to each other and to
occupational therapy. The location
of physiotherapists was related to
that of orthopedic surgeons and
general practitioners, but not to that
of rheumatologists. The location of
occupational therapists was related to
that of all service providers except
chiropractors, whose location was not

related to that of any other service.
To summarize, it appears that at the
District Health Council level, physician
services tend to cluster; the location
of occupational therapists and, to a
certain extent, physiotherapists, is
related to the location of physician
services; and chiropractors appear
to be located independent of other
health care services. We were not able
to correlate the location of the Con-
sultation and Rehabilitation Service
therapists and clients with any of the
other services, since the location of
these therapists was not available at
the District Health Council level.
Another correlation not presented in
the table was rheumatology waiting
time, which interestingly, was not
significantly related with rheumatology
half-days per week.

Discussion

The study of intra-provincial varia-
tion in the supply of arthritis-related
health care services has a number of
useful purposes. It can be used to
target regions that may be relatively
underserviced or in need of different
services and, in conjunction with the
earlier report on rheumatology

54

Exhibit 4.16: Ranking of Service Rates by Health Planning Region Per 100,000 Population 
in Ontario

Rheumatology Half-Days per Week 65 21

Health Planning Region

1 (best) = highest provision or shortest wait time (✱ For rheumatology wait time, decreasing numbers represent shorter wait times)
6 (worst) = lowest provision or longest wait time

3

Service
North 
East

North 
West

Central
East

East
Central
West

Data Source: See Appendix A4.1

4

South 
West

4Rheumatology Wait Time✱ 56 13 2

5

1Orthopedic Surgery Half-Days per Week 56 32 4

Orthopedic Surgery Office Half-Days per Week 36 41 2

2

4General Practitioners 56 21 3

4

5Physiotherapists (arthritis) 62 41 3

Chiropractors 35 26 1

Orthopedic Surgery Office and Surgery Half-Days per Week 56 41 3

4Occupational Therapists 62 31 5

4

1Consultation Rehabilitation Service Clients 42 63 5

Consultation Rehabilitation Service Full Time Equivalents 31 62 5
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services,10 can be used to observe and
describe shifts that may occur in the
distribution of health care services
over time. It can also raise questions
about the overall coverage and balance
of care for people with arthritis.

It is clear from our findings that there
are considerable variations in the per
capita provision of arthritis-related
services within Ontario. It is impor-
tant to view these variations within
the context of potential need. Data
from the 1990 Ontario Health Survey19

indicated that arthritis and rheuma-
tism were reported as long-term
health problems by 14% of the pop-
ulation.20 When examined by Plan-
ning Region, these reported rates
varied from a low of 12.8% in the
Central East region to a high of 18.4%
in the North East region (Exhibit 4.18).
The sampling design of the Ontario
Health Survey was such that results
could be generalized to the 43 Public
Health Units, which were local plan-
ning areas for public health services.
When the data were examined at the
smaller level of the 43 Public Health
Units, there was again considerable
variation, ranging from a low of 9.5%
in Peel to 23.5% in Timiskaming. It
should be noted that the prevalence
was higher in the northern part of the
province, where there is generally a
low provision of medical services
(rheumatology, orthopedic surgery
and general practice). However,
despite variations in prevalence, the
number of people with arthritis (the
potential client group for service)
tended to be higher in areas of high
population, and the highest number
was found in Metropolitan Toronto.
Little is understood about reasons
for the variation in arthritis preva-
lence. As expected, age has been
found to be a significant predictor.10

Attempts to model the variation in
prevalence of arthritis and rheuma-
tism that was found in the Ontario
Health Survey using regression
analysis showed that age (percentage
of the Public Health Unit population
over the age of 65) alone accounted
for 27.8% of the variation. Other
factors considered in modelling

included low socioeconomic status
(low income and low education).
The best model, which accounted
for 65.7% of the variation, included
the per cent of the population with
low income and the per cent out of the
workforce (the latter variable includes
those who were not working because
of arthritis or for other reasons, as
well as those who had reached the
age of retirement). The implication
is that although the determinants of
arthritis are not known, at least some
of the potential need for service in
the population might be predicted
from a combination of knowledge of
the age structure of the population
and its socioeconomic status.

A study by Coyte et al,21 which exam-
ined the relationship between the num-
ber of knee replacements performed in
Ontario and various demographic
characteristics (age and gender), disease
prevalence and regional factors, found
that age was the most significant factor,
accounting for 38% of the variation
explained by the full model. The strong
relationship between age and arthritis
has implications for the prediction of
future need for services. As the popu-
lation ages, it is anticipated that the
number of people with arthritis will
increase dramatically.9 Less is known
about future patterns with regards to
variations in socioeconomic indicators.

There was an inconsistent relationship
between the proportion of people
aged 65 and over and service provi-
sion. According to the 1991 census
for Ontario, the proportion of people
aged 65 and over was 12.84%, ranging
from 6.36% in the Peel Public Health
Unit to 16.65% in East York.10 The two
main areas in Ontario with the high-
est proportion of people aged 65 and
over were the South West region
(which includes the Bruce, Grey, Hal-
iburton, Huron and Muskoka Public
Health Units) and the East region
(which includes the Leeds, Hastings,
Peterborough, and East York Public
Health Units). The South West region
is not well served by rheumatologists,
orthopedic office services (it did better
on surgical services), chiropractors and

physiotherapists. Conversely, the East
is consistently well served except by
chiropractors.

There are vast differences between
District Health Councils in terms of
geographical area and population
size and density, and it is important
to consider these differences when
looking at the provision of health care
services. Three general scenarios can
be identified within the province with
regards to regional variations in
specialist rheumatology and ortho-
pedic services.

The first scenario applies to areas
where the population is dense and
the services are relatively plentiful.
In Metropolitan Toronto, for instance,
there is a wide array of both specialist
and allied health services. A high
density population, however, is
potentially associated with a high
need for service. Also, urban areas
such as Toronto often serve as ter-
tiary referral centres, so many of the
available services may be “ultraspe-
cialist” in nature, and patients may
come from a wide geographic area.
Indeed, with regards to joint replace-
ment, we know that Metropolitan
Toronto has some of the lowest per
capita rates in the province.22 The
relatively low waiting time in Metro-
politan Toronto (compared to the
provincial average) for rheumatology
is encouraging in terms of the
potential availability of service.

The second scenario applies to areas
where the population is of medium
density but specialist services are
not necessarily offered locally. This
scenario applies to much of southern
Ontario, where there is a moderate
population density with much of the
population concentrated in cities and
towns. Specialist services tend to be
located in population centres such
as London, Hamilton, Kingston and
Ottawa where there are major medical
schools, as well as in other cities such
as Kitchener-Waterloo. Services in the
surrounding District Health Councils
may be lacking or at best are con-
centrated near the population centres,
although this may be masked when
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the unit of analysis is the District
Health Council. For example, although
the Thames Valley District Health
Council has a relatively high rate of
rheumatology service provision, the
service is concentrated in Middlesex
county (London), whereas the other
two counties in this region, Elgin and
Oxford, have no rheumatological
services, and patients there may have
to travel to the major centres for
their specialist appointments. Local
accessibility of allied health care
services may also be important. Allied
health care services, particularly
occupational therapy, also tend to be
concentrated in the areas with the
specialist services. This raises the
issues of travelling time, inconvenience
and discomfort, cost to the patient,
and perhaps continuity in follow-up.
The question then becomes one of
balance between the location of ser-
vices and the needs and abilities of
patients to travel, as well as the
amount of service provided. There
seems to be room for improvement
in the geographical availability of
services in much of southern Ontario.

The third scenario is one where the
population is dispersed and there are
large distances between the centres
where services are offered (often in-
frequently). In this scenario there is a
large area of land, a low population,
and a high prevalence rate of arthritis.
These factors pose challenges to both
the patient and the health care pro-
vider. Many rheumatology clinics in
the north, for example, are offered
only every few months, if at all, often
by rheumatologists visiting from other
areas of the province. Alternatively,
patients may travel to southern
Ontario for care. This raises questions
of continuity of care, and other
arrangements may need to be made
for the ongoing monitoring and treat-
ment of patients. Issues such as the
availability of travel grants become
important, given the generally low
provision of local services and the
high waiting times for rheumatological
consultation. If a patient does attend
a specialist service, consultation may
involve a full day or more of travel
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and possibly an overnight stay. Ser-
vices provided by other health pro-
fessionals or in partnership with
general practitioners could play an
important role in maintaining conti-
nuity of care and ensuring adequate
monitoring of those patients with
serious disease. For patients from
areas with low population density, the
importance of the balance between
inpatient and outpatient care is
emphasized. Although rheumatology
is increasingly becoming an outpa-
tient speciality, patients from remote
areas may need to be hospitalized
in order to receive adequate care.

A recent study23 that addressed the
issues around distance to the nearest
physician of any type found that the
smaller the community, the farther
this distance, and that physicians
tend to concentrate in high-income
areas. For people living in low-income
and rural areas where distances to
physicians are far, difficulties may be
compounded by lack of transporta-
tion. Ng et al made the important
point that although only 0.4% of the
population of Ontario lives 25 or more
kilometres away from the nearest
doctor, this number amounts to 40,000
people (compared with 24,000 people
in the Northwest Territories). Canada-
wide, the mean distance to a rheuma-
tologist was found to be 68.9 km, with
37% of the population reporting living
at least 25 km away; and the mean
distance to an orthopedic surgeon was
25.9 km, with 21% of the population
reporting living at least 25 km distant.

In the second and third scenarios
described above, doctors may be reluc-
tant to refer patients to specialists if
the service is infrequent or far away.
In a survey of Ontario family physi-
cians that asked about barriers to
referral (see Chapter 5), it was found
that 42% of general practitioners
reported waiting times to see a
rheumatologist to be unacceptably
long, and 9% reported access prob-
lems to rheumatologists (including
unacceptably long travel time, no
confidence in service, service not
available, and unsure if available).

As expected, access to referral and
waiting times were the most prob-
lematic in northern regions. Waiting
time for orthopedic surgery was also
a difficulty in the South West region,
with 50.5% reporting a problem. It is
important here to mention the role
of Consultation and Rehabilitation
Service therapists, who, according to
this report, provide most of their
services in the North West and South
West regions. The results of this
analysis seem to suggest that the
Consultation and Rehabilitation Ser-
vice plays an important role in pro-
viding continuity of care, monitoring
and support in areas that have sig-
nificant barriers to specialist care.

Services provided by orthopedic sur-
geons included office as well as sur-
gical activities, with a ratio of two
office half-days a week for each sur-
gical half-day. The relatively high
proportion of office half-days a week
raises the question of the amount of
clinical (non-surgical) care for arthritis
provided by orthopedic surgeons. It
should be noted that the number of
office half-days a week provided by
these specialists (15.3) is much higher
than the overall number provided
by rheumatologists (9.2). Although
orthopedic surgeons do treat many
other conditions besides arthritis, the
role they play in providing advice on
clinical management, particularly of
osteoarthritis, is an area that deserves
further exploration.

It is interesting to compare the pat-
terns of arthritis service provision
found here to ACREU’s previous
mapping report, which looked at
rheumatologists, chiropractors,
physiotherapists and Consultation
and Rehabilitation Service staff.10

The number of physicians having a
clinical rheumatology practice in
Ontario has increased from 136 in
1992 to 168 in 1997. Even though
there is generally more service avail-
able in the province, large disparities
remain. The range of service provision
rates throughout the province contin-
ues to be wide, with Peterborough
still having the highest level. In 1992,

10 of the 43 Public Health Units
were without rheumatology service;
in 1997, eight of these areas still
reported no service. The provincial
waiting time to see a new non-urgent
rheumatology patient was consistent
between the two reports: 7.9 weeks
in 199210,11 and 7.1 weeks in 1997.

Regarding allied health care services,
since 1990, the number of chiroprac-
tors in Ontario has increased from
1,704 to 1,867. In both 1990 and 1997,
all District Health Councils were
served by at least one chiropractor.
The total number of physiotherapists
in the province has increased from
3,788 in 199210 to 5,449. These figures
refer to the overall number of prac-
titioners, without regard to whether
or not they are in full-time practice;
data are not available for full-time
equivalents of service. Again, all
District Health Councils were covered
by physiotherapists at the time of
both reports. As the current report
focused only on physiotherapists
providing arthritis service, it is not
possible to do any more specific
regional comparisons. Unlike the
other services studied, the number
of Consultation and Rehabilitation
Service full-time equivalent therapists
has declined since 1993 from 54.4
(ranging from 2.3 in the North West
to 15.9 in the Central East) to 44.5
(ranging from 2.0 in the North West
to 14.8 in the Central East).

The large variation in service provision
in Ontario raises the question of what
constitutes adequate provision. A
number of approaches have been
taken. One is to statistically compare
variations in provision with the
average level of provision, and to
identify areas that are significantly
under- or overserved. Coyte et al12

took this approach in looking at the
provision of general practitioner
services in Ontario, where they allo-
cated each Ontario county to one of
three groups based on whether their
adjusted general practitioner densities
were significantly above, below, or
similar to the provincial average. This
approach is limited insofar as it
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assumes that the average provision is
adequate. Also, for much of the data in
this report, such as chiropractic,
occupational therapy and to some
extent orthopedic services, we have
little information on the proportion
of practitioners providing services
specifically for people with arthritis.
Although we currently have no data
to support this, it is possible that the
major areas of clinical interest and
practice vary throughout the province. 

A second approach is to employ an
external standard. The issue here is
a lack of data on desirable level of
services. What is “desirable” tends to
be based on what is found elsewhere.
The 168 rheumatologists in Ontario
represent 1.5 rheumatologists per
100,000 population. A 1990 estimate
for the U.S. is 1.2 per 100,000 popula-
tion,24 and within the European Com-
munity, the rate is estimated to vary
from 0.3 in the Republic of Ireland
to 3.5 in Denmark.25 These figures
indicate that Ontario’s provision is
within the range found in other places.
However, the per capita rheumatology
provision may actually overestimate
the amount of rheumatological care
available, since in many cases, teach-
ing, research and administrative com-
mitments, particularly in university
centres, may reduce the real availability
of clinical care.11

The Ontario data showed a mean of
100 general practitioners per 100,000
population.12 Physician densities that
adjust for both the intensity of med-
ical practice and pattern of health
care utilization were computed for
each county in Ontario. In Manitoba,
the general practitioner to popula-
tion ratios varied from 64 per 100,000
population in the rural regions to 68
per 100,000 population in Winnipeg.26

United States’ estimates of primary
care physicians to population ratios
were found to range from 31.9 per
100,000 population in rural regions
to 116.0 per 100,000 population in
large metropolitan areas. The U.S.
average was 85.5 primary care physi-
cians per 100,000 population.27 The
rates in Ontario, therefore, seem to

approximate those found in the
United States.

Most of the arthritis-related services
covered in this report are also rele-
vant to people with osteoporosis and
osteoporotic fractures. General
practitioner services are important
for the management and prevention
of osteoporosis, while orthopedics is
an important speciality with regard
to osteoporotic fracture, as people
with fractures need orthopedic ser-
vices for repair and possibly replace-
ment of the hip. It is of concern that
there are parts of the province not
supplied with orthopedic surgical ser-
vices, given the nature of the client
group. A very high proportion of
those with osteoporotic fracture are
in the oldest age groups of the pop-
ulation, and are likely to be frail, with
a number of health conditions. Thus,
transportation to sources of care must
be a concern for this client group.

This chaper is primarily concerned
with the availability of arthritis-
related health care services. Issues
around these services, including
barriers to their use and their general
accessibility, are addressed elsewhere
in this Atlas. Large disparities in the
availability of arthritis services were
found, with wide variation in the
distribution of health care profession-
als among the different regions of
Ontario. Rheumatology and ortho-
pedic services were mostly found in
areas with medical teaching centres
and in the larger communities. Vari-
ous allied health care services were
found throughout the entire province,
although at varying levels. Further
studies are required to identify the
factors associated with perceived and
real under- and overserving of the
different regions of Ontario by
arthritis-related health care profes-
sionals. To ensure an effective and
equitable heath care system for people
with arthritis, it is necessary to consid-
er demography and geography, as well
as the adequacy of existing resources

and where they are deployed.
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Appendix A4.1: Data Sources For Arthritis-related Health Care Specialists

Rheumatologists

Canadian Rheumatology Association Directory Listing

Specialist Data Source

1996

Year

168

Number of
Specialists

1997
College of Physicians and Surgeons of Ontario 
Mailing List

1997
Directory Listing of Recent Graduates from
Rheumatology Disease Units across Ontario

1997 363
Orthopedic Surgeons

Ontario Orthopedic Association Membership Listing

1997
College of Physicians and Surgeons of Ontario 
Mailing List

1990 10,499General Practitioners Coyte et al., 1997
11

1996 1,867Chiropractors
Canadian Memorial Chiropractic College Directory
Listing of Active Chiropractors

1996 3,906
Physiotherapists
(arthritis - only)

College of Physiotherapists of Ontario 
Database on Employment Information

1997 2,587
Occupational
Therapists

College of Occupational Therapists of Ontario 
Mailing List

May, 1997 61
Consultation and
Rehabilitation
Therapists 

The Arthritis Society, Consultation and Rehabilitation
Service Staff List

1995/96 5,346
Consultation and
Rehabilitation 
Therapy Clients

The Arthritis Society, Consultation and Rehabilitation
Service Database
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Chapter 5
The Role of Primary
Care Physicians in
Treating Arthritis

Overview

For the general public in Ontario,
primary care physicians are the most
frequent point of contact with the
health care system. The 1990 Ontario
Health Survey (OHS) found that 81%
of the population see their family
doctor at least once a year, while 30%
see a specialist that often.1 This
survey also showed musculoskeletal
conditions were the most common
reason for consulting a health profes-
sional within the previous two weeks,
affecting 4.7% of the adult population
and increasing slightly with age.2

Approximately half of these visits
were for arthritis and rheumatism. In a
southern Ontario sample of the general
population, arthritic and rheumatic
complaints affected 6.2% to 8.8% of
people,3 but only 25% of complainants
sought health services. A study of
all adults seen by family physicians
within a one-year period showed
that 28% had an arthritic or rheumatic
complaint although this may not have
been their reason for consulting. In

other settings, arthritic and rheumatic
complaints have been shown to
constitute the main reason for 9% of
all physician visits4 and 11% to 13% of
office visits to general and family
physician.5,6 The burden of arthritis
is expected to increase substantially
with the aging of the population; it is
projected that between 1991 and
2031, the number of people with
arthritis will have increased by
124%.7 Most people with arthritis
will never be seen by a specialist, and
will rely entirely on their family physi-
cian for treatment of this problem. In
addition to bearing much of the
responsibility for providing treatment
themselves, primary care physicians
serve as gatekeepers to many of the
specialized services for arthritis,
especially those provided by physi-
cians such as rheumatologists and
orthopedic surgeons. While regula-
tions now permit direct public
contact with physical therapists and
occupational therapists, the majority
of such contacts continue to occur
through physician referral.

The central role that primary care
physicians play in the diagnosis,
treatment and referral of patients
with arthritis requires that they be
adequately prepared for this task,
but there are often major gaps in
their training. In many jurisdictions,
there is little exposure to musculo-
skeletal problems through either
undergraduate medical education or
postgraduate residency training.8-10 In
the Canadian medical school cur-
riculum, less than 3% of pre-clinical
time is devoted to musculoskeletal
problems, and only 12% of schools
have mandatory training in a mus-
culoskeletal area during the clinical
years.11 Despite widespread curricu-
lum reform during the 1990s, there
is little reason to believe that the
traditional division of undergradu-
ate exposure among specialties has
changed substantially;12 in 1996,
senior medical students and residents
at the University of Toronto had an
average score on a comprehensive
joint examination of less than 50%.13

Little information is available about



how much experience family medicine
residents get with musculoskeletal
diseases during their training. When
exposure to clinical cases does occur,
it is usually hospital-based, stressing
surgical or relatively rare conditions.
And finally, continuing medical edu-
cation (CME) for arthritis has often
been inappropriate in both content
and format.14 The few published
evaluations of it have shown generally
positive results, but lacked scientific
rigour in their methods.15 The only
rigorous study failed to show any
impact on physician practices.16

Gaps in training may translate into
suboptimal management practices for
primary care physicians dealing with
arthritis. Problems with diagnosis,17-19

test ordering20 and medication prescrib-
ing21-23 have all been documented, as
have delays of several years in referral
of patients with ankylosing spondylitis
and rheumatoid arthritis.24,25 However,
these studies have all used a specialist
perspective to judge the appropriate-
ness of primary care management, and
have failed to take into account the
different prevalence and spectrum of
illnesses seen in primary care.

The purpose of this chapter is to
examine the frequency and nature of
visits in Ontario to primary care physi-
cians for the treatment of arthritis and
related conditions; the factors related
to seeking care; barriers to referral to
health professionals specializing in
arthritis; and issues related to the
quality of primary care. Three sources
of data were employed. First, we used
findings from the 1990 Ontario Health
Survey to examine the occurrence of
primary care visits among people
with and without arthritis, and to
determine the factors related to seeking
care among those with the disease.
We then used Ontario Health Insurance
Plan (OHIP) physician claims for Ontario
in 1996 to examine the annual frequency
of primary care visits for various
arthritic and rheumatic conditions and
to compare the frequency of such visits
with those for other types of problems.
Finally, we used findings from an
Ontario survey of family physicians to

examine barriers to referral for patients
with arthritis, confidence in managing
musculoskeletal problems, interest in
specific topics in continuing medical
education, and issues in the management
of specific types of patients with
arthritis and rheumatism.

Primary Care and the
Ontario Health Survey

Data Source and Methods

The Ontario Health Survey (OHS), con-
ducted in 1990, was a stratified random
cluster sample survey consisting of an
interview with one member of each
selected household and a self-completed
questionnaire that was left behind for
all household members 12 years or
over. It was designed to cover the
entire population with the exception of
those living in institutions, on Native
reserves and in remote areas. The
survey had an overall response rate of
77%, resulting in data on over 61,000
people. There was no physical exami-
nation component, so information
about disease and disability is based
entirely on self-report.

One of the questions in the OHS asked
respondents whether they had any
contact with a general practitioner
during the last two weeks. We used the
answers provided to determine the
frequency of this contact, and com-
pared the responses of people with
arthritis or rheumatism to those with-
out. Using logistic regression, we con-
trolled for the effects of age, sex, educa-
tion, marital status, perceived health,
comorbid conditions, income, posses-
sion of supplementary health insurance
and use of nonprescription drugs.

For those respondents with arthritis, we
compared the frequency of general
practitioner contact due to arthritis for
those with and without restricted activity
days. We used logistic regression to con-
trol for the effects of arthritis disability,
duration of arthritis, age, sex, education,
living alone, perceived health, non-
arthritic chronic conditions, income,
possession of supplementary health
insurance, use of nonprescription drugs
and pain.

Findings

One-quarter of respondents with
arthritis had contact with a general
practitioner within the two weeks
prior to the survey, a rate almost
twice as high as that reported by
respondents without arthritis
(Exhibit 5.1). This was true for both
men and women and across all age
groups, and still held after we con-
trolled for the effects of potentially
confounding factors (Exhibit 5.2).
Other factors that were independently
related to contact with a general
practitioner were female sex, low
education, health other than very good
or excellent, chronic conditions other
than arthritis, low income and posses-
sion of supplementary health insurance.

Of the respondents with arthritis, those
who had restricted activity days in
the past two weeks were five times
more likely to have contacted a gen-
eral practitioner for this problem than
were those who had no restricted activ-
ity days. This was true for both men
and women and across all age groups
(Exhibit 5.3), and did not change after
we controlled for potentially confound-
ing factors (Exhibit 5.4). Other
factors independently associated with
physician contact were arthritis dis-
ability, recent onset of arthritis and
possession of supplementary insurance.

Discussion

The OHS is generalizable to most of
the adult population of Ontario and
provides detailed information about
health care utilization. It demonstrates
that, for the period surveyed, people
with arthritis made almost double the
number of primary care visits than did
those without arthritis, and this effect
appears to be independent of sex, age,
socioeconomic factors and comorbidity.
Among people with arthritis, visits due
to this condition are mostly related to
activity restriction during the previous
two weeks, disability, recent onset of
the disease, and possession of supple-
mentary health insurance. These
findings are similar to ones on over-
all health care utilization.26 Frequent
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Exhibit 5.1: Age/Sex-specific Rates of Any Contact With a General Practitioner Within 
the Previous Two Weeks, 16 Years and Over With and Without Arthritis in
Ontario, 1990

General Practitioner Contact (%) 15.8

✱ Weighted to reflect Ontario population

Total
(7.64 million people✱ )

Data Source: Ontario Health Survey

25.5

With Arthritis
(1.41 million people✱ )

13.6

Without Arthritis
(6.23 million people✱ )

25.0 11.4Men (%) 13.5

25.9 15.7

Age in Years (%)

Women (%) 17.9

25.7 11.216-24 12.1

23.7 13.825-34 14.6

23.1 12.935-44 14.2

24.8 13.845-54 16.1

23.0 13.655-64 16.6

28.0 18.665-74 22.3

30.4 18.275+ 23.9

Exhibit 5.2: Logistic Regression Analysis for any Contact With a General Practitioner Within
the Previous Two Weeks, 16 Years and Over With and Without Arthritis, in
Ontario, 1990

With Arthritis <0.001

✱ Secondary school not completed

✱✱ Includes back disorders, other musculoskeletal conditions, hypertension, heart disease, stroke and circulatory disorders, respiratory 
diseases, neoplasms, digestive disorders, urinary and kidney diseases, injuries and trauma, metabolic diseases, nervous system 
disorders, sensory disorders, skin diseases, allergies, ill-defined conditions, other conditions

✱✱✱ Low household income as defined by Statistics Canada

✜ During previous two weeks

Variable
P-Value

Data Source: Ontario Health Survey

2.87

Odds Ratio

2.58

95% Confidence Limits

3.20

Lower Upper

1.01 0.99 1.04Age (10 Year Increase) 0.380

1.26 1.16 1.37

1.16 1.06 1.26Low Education✱ <0.001

Women <0.001

1.00 0.88 1.14

0.72 0.66 0.78Very Good/Excellent Health <0.001

3.09 2.80 3.40

1.21 1.08 1.36Low Income✱✱✱ 0.001

Live Alone

Non-arthritis Chronic Condition(s)✱✱

0.980

<0.001

1.22 1.11 1.33

1.04 0.96 1.14Non-prescription Drug Use✜ 0.301

Supplementary Health Insurance <0.001
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Exhibit 5.3: Age/Sex-specific Contact Due to Arthritis With a General Practitioner Within
the Previous Two Weeks in Persons 16 years and Over With Arthritis in
Ontario, 1990

General Practitioner Consultations (%) 7.0

✱ weighted to reflect Ontario population

All People 
With Arthritis

(n=1.41 million✱ )

Data Source: Ontario Health Survey

28.9

With Restricted 
Activity Days, Previous

Two Weeks
(n=0.10 million✱ )

5.3

Without Restricted 
Activity Days, Previous

Two Weeks
(n=1.31 million✱ )

32.4 5.4Men (%) 7.4

26.2 5.3

Age in Years (%)

Women (%) 6.7

31.9 5.9

33.7 8.425-34 11.4

30.3 4.9

31.9 6.345-54 8.0

35-44 6.7

16-24 7.9

28.4 3.955-64 5.6

19.6 4.9

31.9 4.975+ 6.3

65-74 6.0

Exhibit 5.4: Logistic Regression for Contact due to Arthritis With a General Practitioner
Within the Previous Two Weeks, 16 Years and Over With Arthritis, in 
Ontario, 1990

Restricted Activity✱ <0.001

✱ During previous two weeks

✱✱ Secondary school not completed

✱✱✱ Includes back disorders, other musculoskeletal conditions, hypertension, heart disease, stroke and circulatory disorders, respiratory
diseases, neoplasms, digestive disorders, urinary and kidney diseases, injuries and trauma, metabolic diseases, nervous system 
disorders, sensory disorders, skin diseases, allergies, ill-defined conditions, other conditions

✜ Low household income as defined by Statistics Canada

Variable
P-Value

Data Source: Ontario Health Survey

4.70

Odds Ratio

3.33

95% Confidence Limits

6.64

Lower Upper

1.56 1.07 2.27Arthritis Disability 0.022

5.56 7.69 3.97

1.06 0.97 1.16Age (10 Year Increase) 0.185

Arthritis <3 Months <0.001

1.06 0.80 1.40

1.03 0.78 1.37Low Education✱✱ 0.838

0.82 0.56 1.21

1.02 0.74 1.40Very Good/Excellent Health 0.909

Women

Live Alone

0.677

0.316

0.80 0.58 1.12

0.90 0.68 1.18Non-prescription Drug Use✱ 0.445

Non-arthritis Chronic Condition(s)✱✱✱ 0.198

0.74 0.50 1.10Low Income✜ 0.132

1.58 1.12 2.23Supplementary Insurance 0.009

1.28 0.94 1.76Pain 0.120



use of primary health care services may
be one consequence of having arthritis,
consistent with previous findings about
the chronic nature of this disease and
its impact on the Ontario population.27

The main limitation of the OHS for
current purposes is that its data are
based on self-report, and no additional

diagnostic information is available.

Ambulatory Primary
Care Visits in Ontario

Data Source and Methods

For the 1996/97 fiscal year, we obtained
all ambulatory primary care visit
claims to the Ontario Health Insur-
ance Plan (OHIP) for residents of
Ontario. We defined primary care
physicians as those so designated
by OHIP according to their billing
patterns. Ambulatory primary care
visits were defined as those made to
a general or family practitioner who
claimed any of the OHIP fee codes

listed in Appendix A5.1. Our analysis
was limited to people aged 15 years
or over. We examined the number of
patients, the total number of visits, the
mean visits per patient and the propor-
tion of individuals in the population
having at least one visit for a musculo-
skeletal problem. The diagnoses
appearing in Exhibit 5.5 were considered
to comprise arthritis and rheumatism
(see Appendix A5.2 for the codes used).
We then compared these numbers and
rates with other major disease categories
using OHIP’s classification scheme,
which is based on the International
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Exhibit 5.5: Age/Sex-specific Numbers and Rates of Ambulatory Visits to General and Family
Practitioners for Arthritis and Rheumatism Per 1,000 Population 15 Years and
Over in Ontario, 1996

Musculoskeletal Signs and
Symptoms Not Yet
Diagnosed

635

✱ Denominator is 1996 Ontario population age 15 years and older (n=8,539,350)

Data Source: Ontario Health Insurance Plan

Condition
Number of
Individuals
(Thousands)

Number of
Visits

(Thousands)

1,092

Mean Visits
Per

Individual

1.7

Ratio
Women:Men

1.2

All
Ages
15+✱

74.3

Individuals Visiting Per 1,000
Population

15 - 44

67.1

45 - 64

84.2

65+

83.8

756 1.9 1.5 46.6 13.2Osteoarthritis 398 63.3 140.1

459 1.5 1.1 35.4 30.8Synovitis, Tenosynovitis,
Bursitis, Bunion, Ganglion 302 45.2 35.1

228 1.6 1.3 17.2 15.8
Other Diseases of
Musculoskeletal System and
Connective Tissue

147 20.2 17.4

119 1.7 1.6 8.1 6.5Fibrositis, Myositis,
Muscular  Rheumatism 69 11.1 8.6

131 2.3 1.9 6.5 2.7Rheumatoid Arthritis,
Still’s Disease 56 9.1 16.1

69 1.5 0.3 5.2 2.1Gout 44 8.1 11.6

61 1.5 1.2 4.7 4.7Dupuytren’s Contracture 40 5.3 4.1

39 1.5 0.9 3.1 2.8
Joint Derangement,
Recurrent Dislocation,
Ankylosis

27 3.7 3.4

8 1.4 1.2 0.7 0.6Flat Foot, Pes Planus 6 0.8 0.6

7 2.0 2.4 0.4 0.3

Disseminated Lupus
Erythematosus,
Scleroderma,
Dermatomyositis

4 0.5 0.8

4 1.3 2.2 0.4 0.2Hallux Vagus, Hallux Varus,
Hammer Toe 3 0.5 0.6

5 1.6 0.7 0.4 0.3Ankylosing Spondylitis 3 0.4 0.4

3 1.7 1.9 0.2 0.1Polyarteritis Nodosa,
Temporal Arteritis 2 0.2 0.6

1 1.4 1.3 0.1 0.0Pyogenic Arthritis <1 0.1 0.2



Classification of Diseases, 9th Revision.
A similar analysis was performed
using the 20 most frequent specific
OHIP diagnoses. We then examined
the data by age and sex.

Findings

In 1996, adult Ontario residents made
a total of 37.34 million ambulatory
primary care visits to general and
family practitioners, for an average
of 4.4 visits per person. The most
frequent diagnoses are shown in
Exhibit 5.6. Visits for diseases of the
musculoskeletal system and connective
tissue were made by 1.78 million
people, representing 21% of the adult
population. The total number of visits
made for this purpose was exceeded
only by those made for diseases of the
respiratory system. The number of
musculoskeletal visits per person (2.2),

was less than that made for circulatory
problems (3.0), mental disorders
(2.9) and endocrine disorders (2.3).

Four musculoskeletal diagnoses appear
among the 20 most frequent specific
OHIP diagnoses (Exhibit 5.7), including
osteoarthritis and synovitis. Several of
the most common diagnoses fall under
the general category “signs and symp-
toms not yet diagnosed.” Among these
general categories, one of the most
commonly used is for musculoskeletal
problems, which ranks as the seventh
most frequent OHIP diagnosis.

A total of 2.98 million visits were made
for arthritis and rheumatism, repre-
senting 76.2% of visits for musculo-
skeletal conditions and 8% of all ambu-
latory primary care visits (Exhibit 5.5).
If the category of musculoskeletal
“signs and symptoms not yet diag-
nosed” is excluded, these diseases

accounted for 48.3% of visits for mus-
culoskeletal conditions and 5.1% of all
ambulatory primary care visits. Among
arthritis and rheumatism diagnoses,
musculoskeletal “signs and symptoms
not yet diagnosed” was responsible
for the largest number of visits and
affected the largest proportion of the
population, followed by osteoarthritis
and synovitis. Women made more
visits than men for all diagnoses
except gout, joint derangement and
ankylosing spondylitis. The highest
ratio of women to men were found for
lupus, hallux valgus, rheumatoid arthritis
and polyarteritis nodosa. When exam-
ined by age, the largest number of visits
for arthritis and rheumatism was
found in those aged 15 to 44 years
(1,119,710 visits), followed by those
45 to 64 years (1,023,603 visits) and
age 65 years and over (838,942 visits).
The proportion of the population
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Exhibit 5.6: Numbers and Rates of Ambulatory Primary Care Visits by Ontario Health
Insurance Plan Chapter Per 1,000 Population 15 Years and Over in Ontario,
1996

Respiratory System 2,882

✱ Denominator is 1996 Ontario population 15 years and over (n=8,539,350)

Data Source: Ontario Health Insurance Plan

6,037 2.1 337.6

Number of Visits
(Thousands)

Mean Visits Per
Individual

Individuals
Visiting Per 1,000

Population✱

Ontario Health Insurance Plan Chapter
Number of
Individuals

(Thousands)

3,914 2.2 208.7
Musculoskeletal System, Connective
Tissue

1,782

5,011 3.0 193.8Circulatory System 1,655

4,149 2.9 169.6Mental Disorders 1,448

2,340 1.7 158.0Genito-urinary System 1,349

2,351 1.8 156.5Accidents, Poisonings, Violence 1,337

2,184 1.7 152.0Nervous System, Sense 1,298

2,020 1.6 143.8Skin, Subcutaneous Tissue 1,228

2,136 1.8 138.6Digestive System 1,184

2,139 2.3 107.4
Endocrine, Nutritional, Metabolic,
Immunity

917

832 1.0 93.4Annual Health Exam 797

1,248 1.6 92.7Infectious, Parasitic 792

1,023 1.5 80.5Symptoms, Signs, Ill-defined Conditions 687

607 1.4 49.5Family Planning 423

440 1.9 27.8Neoplasms 238

277 1.8 17.9Blood, Blood-forming Organs 152

259 1.7 17.5Social, Marital, Family Problems 149

175 1.2 16.8Immunization 144
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Exhibit 5.7: Rates of Ambulatory Primary Care Visits by Common Diagnostic Code Per 1,000
Population 15 Years and Over in Ontario, 1996

1. Common Cold (Acute 
Naso-pharyngitis)

1,487

✱ Denominator is 1996 Ontario population age 15 years and over (n=8,539,350)

Data Source: Ontario Health Insurance Plan

2,236 1.5 174.1

Number of Visits
(Thousands)

Mean Visits Per
Individual

Individuals
Visiting Per 1,000

Population✱

Diagnosis
Number of
Individuals

(Thousands)

2,951 2.6 134.5

2. Anxiety (Neurosis, Hysteria,
Neurasthenia, Obsessive
Compulsive Neurosis, Reactive
Depression)

1,148

2,549 3.0 99.93. Hypertension (Essential, Benign) 853

832 1.0 93.44. Annual Health Examination 797

1,072 1.5 86.55. Acute Bronchitis 738

1,131 1.6 82.1

6. Digestive Signs and Symptoms Not
Yet Diagnosed (Anorexia, Nausea
and Vomiting, Heartburn, Dysphagia,
Hiccough, Hematemesis, Jaundice,
Ascites, Abdominal Pain, Melena,
Masses)

701

1,092 1.7 74.3

7. Musculoskeletal Signs and
Symptoms Not Yet Diagnosed (Leg
Cramps, Leg Pain, Muscle Pain, Joint
Pain, Arthralgia, Joint Swelling)

635

714 1.5 57.5

8. Circulatory Signs and Symptoms
Not Yet Diagnosed (Chest Pain,
Tachycardia, Syncope, Shock,
Edema, Masses)

491

632 1.3 55.2
9. Eczema (Atopic Dermatitis,

Neurodermatitis)
472

686 1.5 54.810. Other Ill-defined Conditions 468

803 1.9 50.1
11. Lumbar Strain (Lumbago,

Coccydynia, Sciatica)
428

607 1.4 49.5
12. Family Planning (Contraceptive

Advice, Advice on Sterilization or
Abortion)

423

610 1.5 47.7

13. Nervous Signs and Symptoms Not
Yet Diagnosed (Convulsions, Ataxia
Vertigo, Headache Except Tension
Headache and Migraine)

407

756 1.9 46.614. Osteoarthritis 398

492 1.4 42.315. Acute Sinusitis 361

507 1.4 41.516. Disorders of Menstruation 355

459 1.5 35.4
17. Synovitis (Tenosynovitis, Bursitis,

Bunion, Ganglion)
302

974 3.4 33.2
18. Diabetes Mellitus (Including

Complications)
283

534 1.9 32.819. Asthma, Allergic Bronchitis 280

509 2.8 21.0

20. Atherosclerotic Heart Disease (Old
Myocardial Infarction, Chronic
Coronary Artery Disease or
Arteriosclerotic Heart Disease,
Without Symptoms)

179



affected climbed steeply with age for
osteoarthritis; a similar but less
striking pattern was seen for rheuma-
toid arthritis and gout. Other conditions
did not show dramatic changes with age.

Discussion

OHIP physician claims include only
fee-for-service claims. They exclude
alternate physician payment plans in
Ontario, such as Community Health
Centres, Health Service Organizations,
and certain academic centres. The pro-
portion of ambulatory visits missed
in OHIP claims is not known, but is
likely to be less than 5% of total visits.
A more serious limitation of the OHIP
data is that diagnostic information is
not validated. Only one diagnosis is
allowed per visit, limiting the usefulness
of OHIP data to examine comorbidity.
In primary care, many types of visits
are not easily coded by diagnosis.
For example, visits to discuss normal
investigations, such as a negative X-ray,
and visits for nonspecific symptoms
such as generalized aching. Coding
for these types of visits may be incon-
sistent or arbitrary (for instance,
negative tests coded as anxiety). Physi-
cians may preferentially remember
and use a few common codes rather
than use the entire range of codes
available. It is not known how cod-
ing for musculoskeletal and arthritis
is affected by these practice issues.

Our examination of population-based
OHIP primary care physician claims in
Ontario demonstrates that 10.5% of
visits carry a musculoskeletal diagnosis.
About a fifth of the population makes
at least one primary care visit annually
for a musculoskeletal problem. These
estimates are remarkably similar to
those collected elsewhere.3-6 In the 1990
Ontario Health Survey, the equivalent
of 1.42 million people reported having
arthritis, rheumatism or other serious
problems with their joints or bones.
After adjusting for the population
increase that occurred between 1990
and 1996, this figure is almost iden-
tical to the 1.78 million people found
to be affected in the OHIP data. The
age and sex distributions of specific

conditions in the OHIP data are gen-
erally consistent with population
estimates from other sources. Mus-
culoskeletal system conditions are
coded “not yet diagnosed” frequently
and constitute 27.9% of musculoskeletal
visits; this is by far the most common
musculoskeletal diagnosis. Among
specific conditions, osteoarthritis and
soft tissue rheumatism (synovitis,
tendinitis, bursitis) are most com-
monly diagnosed. As expected,
women are generally affected more
frequently than men. However,
contrary to expectations, younger
adults have more visits than older
adults and for many conditions are
affected in similar proportions to
other age groups. A large burden of
illness from arthritis and rheumatism
among younger adults is also seen in
the OHS.28 The agreement between
OHIP diagnoses and population esti-
mates suggests that OHIP may be a
more useful source than previously
thought for estimating burden of illness,
at least for arthritis and rheumatism.

ACREU Survey of Ontario
Family Physicians

Data Source and Methods

In 1993, a Working Group formed by
the Arthritis Community Research and
Evaluation Unit (ACREU) developed and
implemented a survey with the pur-
pose of investigating barriers among
Ontario family physicians for referral to
arthritis professionals and to examine
issues related to the quality of primary
care for arthritis and rheumatism.
Selected results of this survey have
been published previously.29-31 The
survey was sent to 798 family physi-
cians, whose names were obtained
through a computer-generated random
stratified (urban/rural) sample of
active Ontario members of the College
of Family Physicians of Canada (CFPC).
We used the Statistics Canada defin-
ition of rural areas, with the exception
of Kingston, which we deemed to be an
urban area. As rural physicians consti-
tuted less than one-quarter of eligible
members, they were over-sampled to
allow urban-rural comparisons. We

used a modified Dillman method32 for
the survey, including two follow-up
mailings to nonresponders. Nonrespon-
ders and responders were compared
using information in the Canadian
Medical Directory.33 Questionnaires
were numerically coded to ensure
confidentiality. The study protocol was
approved by the Wellesley Hospital
Research Ethics Committee.

The survey instrument was developed
by a family physician, three rheumatol-
ogists, a physiotherapist and a rheum-
atic disease/community health special-
ist, all with training in epidemiology or
clinical epidemiology. The question-
naire included scenarios that depicted
typical presentations of early rheuma-
toid arthritis, late rheumatoid arthritis,
a painful shoulder, and osteoarthritis of
the knee. These scenarios were based
on real patients who had not responded
to nonsteroidal anti-inflammatory drugs
(NSAIDs). We also included a scenario
depicting an acutely inflamed, hot
swollen knee. The scenarios appear in
Appendix A5.3. For each scenario,
respondents were asked to choose,
from a standard list of items, which
investigations, interventions (treatments)
and referrals they would choose in the
management of the patient depicted
in the scenario. Space was also left for
open-ended responses. In addition,
we asked about barriers to referral to
medical and nonmedical specialists, past
training in musculoskeletal problems
(medical school, residency rotations
and continuing education), interest
in continuing medical education for
musculoskeletal problems, confidence
in different aspects of musculoskeletal
management, practice characteristics
and demographics. The questionnaire
was revised after each of two pretests on
a convenience sample of 16 academic
and community-based family physicians.

In order to define best current practice,
we formed a multidisciplinary panel
to consider the current standard of
treatment for the conditions depicted
in the scenarios. This panel consisted
of 36 professionals who dealt with
individuals and families affected by
musculoskeletal problems, and included
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family physicians, rheumatologists,
physiatrists, orthopedic surgeons,
social workers, physiotherapists,
occupational therapists and social
workers. Each panel member was
asked to give an opinion regarding
the optimal management, including
investigations, interventions and
referrals, by a competent family

physician of the patient depicted in
each scenario. A Delphi process34 was
conducted by mail, with consensus
defined as 70% agreement after two
rounds. Only physicians were asked
about investigations and interven-
tions, whereas all panelists were
asked about referrals.

To adjust for the oversampling of rural
physicians, all analyses except urban-
rural comparisons were weighted
according to the actual distribution of
urban and rural physicians in Ontario.
To account for multiple comparisons
in the analysis, statistical significance
for final results was set at p<0.01.
The sample size had a power of 80%
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Exhibit 5.8: Demographic Characteristics of Survey Responders From a Stratified Random
Sample of Ontario Members of the College of Family Physicians of Canada, 1993

Full Time Practice (%) 85.2

✱ Comparing urban and rural physicians; NS=not significantly different at p<0.05

Data Source: ACREU Survey of Ontario Family Physicians

81.7 88.5 NS

Urban
(n=251)

Rural
(n=278)

Significance
Level✱

Total
(n=529)

66.5 57.2 NSGroup Practice (%) 61.6

34.7

41.0

16.5

39.7

p<0.01

NSAverage Age (Years) 40.3

University Affiliation (%) 25.1

61.8 71.6 p<0.05Men (%) 66.9

14.5

86.8

13.0

89.6

NS

NS
Certificant of College of Family
Physicians of Canada (%)

88.3

Years Since Graduation 14.2

Management Strategies by Location in Ontario, 1993
Confidence Scores for Various Aspects of Arthritis and Related Conditions Exhibit 5.9:

Data Source: ACREU Survey of Ontario Family Physicians

Mean confidence score

Urban

Rural

✱
mean confidence score for the entire sample

0 1 2 3 4 5 6 7 8 9 10

use of NSAIDs+

NSAIDs+ – Non-steroidal anti-inflammatory drugs           DMARDs++– Disease modifying anti-rheumatic drugs

managing common
musculoskeletal conditions

deciding which serologic tests to perform

use of corticosteroids

musculoskeletal exam

monitoring patients on DMARDs++

joint aspiration of the knee

joint injection of the knee

joint injection of the shoulder

initiate use of DMARDs

8.4
✱

8.0

6.8

6.7

6.7

6.6

6.0

5.6

4.7

2.9

8.5

8.0

6.7

7.1

6.5

7.3

7.1

6.7

5.8

3.5

8.4

8.0

6.9

6.7

6.7

6.4

5.7

5.3

4.5

2.7



(alpha<0.01, two-tailed) to detect a 15%
difference in selecting recommended
items between major subgroups, such
as urban versus rural residence and
male versus female physicians. Agree-
ment with the “current practice” panel
was analyzed in the categories of inves-
tigations, interventions and referrals,
according to the percentage of recom-
mended items chosen in each category.
We used multiple linear regression to
examine agreement with the panel in
each category according to physician
age, sex, practice location and type,
confidence, previous training and inter-
est in continuing medical education.

Findings
Of the 798 questionnaires mailed out
to eligible subjects, six were returned
by the post office and 17 responses
were deemed ineligible because the
respondents did not see patients with
musculoskeletal conditions or because
they were doing a locum for the regular
physician. Of the remaining 775
questionnaires, we received completed
responses from 529 physicians, for
an overall response rate of 68.3%.

The demographic characteristics of the
sample are outlined in Exhibit 5.8.
Most respondents were practising in a
full-time group setting and did not
have a university affiliation. The
average age was approximately 40
years, and was similar for urban and
rural physicians. The majority were
men (66.9%) and the average number
of years since graduation from medical
school was 14. Over 80% of the
group were certificants of the College
of Family Physicians of Canada.

Compared with respondents, non-
respondents were significantly less
likely to be certificants of the CFPC.
They did not differ significantly from
respondents in terms of location,
medical school, year of graduation
or sex.

Scenarios
The results for the scenarios are
reported in Appendix A5.3. Each
scenario includes a written description
of the patient as well as the entire

list of management items presented
to the respondents. Items that were
recommended by the current practice
panel are shown in a separate column.

Scenario 1: Knee Osteoarthritis. A 64-
year-old man with a six-month history
of pain and stiffness in his right knee.

Most respondents were in agreement
with the panel's recommendations
for X-rays (88.5%), NSAID or high-dose
aspirin (61.0%) and referral to physio-
therapy (54.9%). Fewer agreed with
the panel on recommending exercise
(33.1%). Either exercises or referral to
physiotherapy was selected by 64.1%.
About half chose to do laboratory
investigations that were not recom-
mended by the panel.

In regression analysis, the recom-
mended investigations were more
likely to be chosen by physicians with
more exposure to rehabilitation
medicine during residency (p=0.003)
and by women (p=0.002).

Scenario 2: Shoulder Problem. A 
77-year-old woman with a six-month
history of right shoulder discomfort.

Most respondents chose X-rays (67.9%),
ice or heat (65.3%) and physiotherapy
(81.7%), all recommended items.
A majority appropriately recom-
mended exercises. Contrary to panel
recommendations, about 40% chose an
NSAID, even though this scenario repre-
sented a patient who had taken a
previous course of an NSAID. We
further explored the demographic
characteristics of those choosing an
NSAID, and found that they were
significantly younger (p<0.01) than
those who did not choose it. There were
no significant differences between the
groups in terms of practice location,
full-time/part-time status or sex.

Recommended investigations were
more likely to be chosen by physicians
who had had increased exposure to
musculoskeletal training in medical
school (p<0.001). Recommended
interventions were more likely to be
chosen by those who had more
exposure to orthopedic surgery
(p<0.001) and sports medicine (p=0.008)

in their residency training. Recom-
mended referrals were more likely
to be made by women (p<0.001) and
younger physicians (p=0.005). These
relationships remained unchanged
after we controlled for the effects
of, and interactions with, age, sex,
practice location and practice type.

Scenario 3: Hot Swollen Knee. A 
30-year-old man with sudden onset
of an extremely painful, hot swollen
knee.

Unlike the other scenarios, this one
did not portray a definitive diagnosis:
it was intentionally worded to depict
a diagnosis of either gout or infectious
arthritis, the latter of which requires
urgent aspiration of the joint and
analysis of synovial fluid. A high
proportion of respondents chose
investigations such as serological
tests for CBC and ESR, and 78.5%
opted to aspirate the joint. Physi-
cians who chose joint aspiration
were younger than those who did not
(40.2 years versus 42.6 years, p<0.01),
but did not differ in terms of any other
demographic or practice characteristic.

Among those who chose not to
aspirate the joint, 74.1% selected
referral to a medical specialist,
while 15.9% did not. Those who
chose to refer but not to aspirate
were similar in characteristics to
those who chose to do neither.

Over 85% also chose uric acid,
indicating that many physicians
were considering a diagnosis of
gout. The most prominent interven-
tions were rest (53.3%), ice/heat
(35.6%) and NSAID (59.6%), the last
of which was not recommended by
the panel for this scenario.

In regression analysis, factors related
to demographics, practice location
or type, training, confidence, barrier
to referral or interest in CME were
not associated with selecting
recommended items.

Scenario 4: Early Rheumatoid
Arthritis. A 45-year-old woman with
a six-week history of pain and
swelling in her hands and wrists.
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For this scenario, most respondents
selected investigations, including blood-
work and X-rays. Just over half chose
to start an NSAID, which was one of
the items recommended by the panel.
Approximately 40% recommended rest
or ice/heat, both of which were recom-
mended by the panel. In contrast to the
recommendations of the panel, only
58.4% opted to refer this patient to a
rheumatologist, 38.9% to a physio-
therapist and 13.6% to an occupational
therapist.

In regression analysis, physicians with
more exposure to rheumatology in
their residency training were more
likely to choose the recommended
investigations (p=0.003) and recom-
mended interventions (p<0.002). No
other relationships with recommenda-
tions were significant after controlling
for potentially confounding factors.

Scenario 5: Late Rheumatoid Arthritis.
A 42-year-old woman with a five-year
history of symmetrical swelling and
deformity of her hands, wrists and feet.

For this scenario, a large majority of
physicians chose investigations. Com-
pared with the early rheumatoid
arthritis scenario, a higher proportion
selected serological tests (CBC, ESR, RF)
and X-rays. Fewer than 40% chose an
NSAID, rest, or ice/heat as interventions,
all of which were recommended by
the panel; but 91.3% appropriately
selected a referral to rheumatology,
representing a much higher referral
rate than for the early rheumatoid
arthritis scenario (58.4%). About 40%
recommended home-based physio-
therapy, occupational therapy and
social work, which were also recom-
mended by the panel. Including
ambulatory referrals, 67.2% referred to
physiotherapy, 44.8% to occupational
therapy and 46.9% to social work.
These referrals were significantly
higher than those for the early
rheumatoid arthritis scenario. When
combined, over half of the respondents
chose a referral for home therapy.

In regression analysis, we found that
the recommended interventions were
more likely to be chosen by older

physicians (p<0.001). For referrals, the
recommended items were more likely
to be chosen by physicians with res-
idency exposure to orthopedic surgery
(p=0.002), women (p=0.002) and those
with an interest in CME for serological
tests (p=0.001).

Confidence

Mean ratings of confidence in different
aspects of musculoskeletal manage-
ment were rated on a 10-point scale,
where higher numbers indicated
higher levels of confidence. These
varied from 8.4 (use of NSAIDs) to 2.9
(initiate use of disease-modifying
anti-rheumatic drugs [DMARDs])
(Exhibit 5.9). Confidence in the
comprehensive musculoskeletal
examination was 6.7, the same as
that for the comprehensive neuro-
logical examination (6.7), but lower
than that for the comprehensive
cardiovascular examination (7.6).
Rural physicians were significantly
more confident than urban physicians
in injection of the knee joint (p=0.002)
and monitoring patients on DMARDs
(p<0.001), after controlling for age,
sex and practice characteristics.

Significant correlates of higher con-
fidence in performing the musculo-
skeletal examination were past CME,
medical school training in musculo-
skeletal conditions, and being male
(Exhibit 5.10). There was an inverse
relationship between confidence in
performing a musculoskeletal exam-
ination and interest in CME for this
task. Past CME in musculoskeletal
conditions was also correlated with
confidence in all other aspects of
management of arthritis and related
conditions included on the question-
naire, with higher levels of CME
associated with higher confidence.
Past training during medical school
or residency was associated with
greater confidence in the musculo-
skeletal examination, deciding which
serological tests to perform and
managing common musculoskeletal
conditions (osteoarthritis, tendinitis,
bursitis). Men were more confident
than women in the musculoskeletal

examination, joint injection or aspira-
tion, NSAID use, and managing common
musculoskeletal conditions, even after
controlling for the effects of age, practice
location and full or part-time practice.
Older women and younger men were
most confident using NSAIDs.

Interest in Continuing
Medical Education

Confidence in different aspects of
management of arthritis and related
conditions was rated on a 10-point
scale, where higher numbers indicated
higher levels of interest. Mean ratings
varied from 7.5 (managing common
musculoskeletal conditions) to 6.1
(monitoring patients on DMARDs)
(Exhibit 5.11). No significant rural-
urban differences were found. For
several aspects of management, there
was an inverse relationship between
interest in CME and confidence
(musculoskeletal examination, NSAID
use, use of serological tests), such that
the least confident physicians were
most interested in CME and vice versa.
For monitoring patients who were
already started on DMARDs, however,
the least confident physicians were
least interested in CME and vice
versa.

Barriers to Referral

With the exception of general internal
medicine, more than half of physicians
reported one or more barriers to
referral of patients with musculo-
skeletal problems (Exhibit 5.12).
A barrier to service was considered to
be a situation in which services were
not available; services were available
but waiting or travel times were
unacceptably long; or services were
available but physicians had no con-
fidence in them.

More than half of physicians said that
they found waiting times for outpa-
tient physiotherapy and orthopedic
surgery to be unacceptably long. One-
fifth or more found waiting times to be
unacceptably long for all other services,
with the exception of general internal
medicine. Access problems including
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excessive travel time, lack of confidence
in available services and unavailability
of services were noted for all services.
Access to social work (32.2% for home
therapy, 25.4% for ambulatory), occu-
pational therapy (23.1% for home
therapy, 21.7% for ambulatory), home
physiotherapy (16.8%) and rehabili-
tation medicine (17.4%) were the most
problematic. The fewest access
problems were reported for general
internal medicine (3.6%), orthopedic
surgery (5.1%) and rheumatology (9.0%).

Significant rural-urban differences
were found for unacceptably long
waiting times for outpatient physio-
therapy (79% of rural physicians
reported a barrier versus 48% of
urban physicians). Rural physicians
reported more access problems than
their urban counterparts for outpatient
social work (51% versus 20%), social
work in the home (54% versus 30%),
rheumatology (34% versus 3%), ortho-
pedic surgery (15% versus 3%) and
rehabilitation medicine (49% versus

10%). All of these rural-urban differ-
ences remained significant (p<0.001)
after controlling for the effects of
demographics and practice charac-
teristics.

When considered by planning region
(Appendix A5.4), waiting-time barriers
to referral were significantly different
by region for home-based physio-
therapy (highest in Central East and
Southwest) and home-based social
work (highest in Central East and
Central West) (p<0.01). Unacceptably
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Exhibit 5.10: Family Physicians’ Confidence in Managing Musculoskeletal Conditions in 
Ontario, 1993

Musculoskeletal
Exam

Past CME✱

Note: n=529, weighted to reflect rural-urban distribution of Ontario physicians

✱ Continuing medical education (CME)

✱✱ Older women and younger men the most confident

Data Source: ACREU Survey of Ontario Family Physicians

0.28 0.30 <0.001

Model R2 Coefficient P-valueConfidence in Variables

0.24 <0.001Medical school training

–0.13

0.39

<0.001

<0.01Sex

Interest in CME–Musculoskeletal exam

0.21 1.87

0.36

<0.001

<0.001Past CME

1.69 <0.001Access to rheumatology

Joint Injection/
Aspiration

Sex

0.12 0.15

–0.08

<0.001

<0.001Interest in CME–non-steroidal anti-inflammatory drug use

0.09 <0.05Age
Non-steroidal 
Anti-inflammatory
Drug Use

Past CME

Non-steroidal anti-inflammatory drug use

1.71 <0.01Sex

–0.04 <0.01Age by sex✱✱

0.07 0.19

0.63

<0.001

<0.001Sex
Corticosteroid 
Use

Past CME

0.13 0.22

–0.13

<0.001

<0.001Interest in CME–serologic testsSerologic Test

Medical school training

0.11 <0.01Past CME

0.14 0.16

0.51

<0.001

<0.001Sex

Managing
Common
Musculoskeletal
Disorders

Past CME

0.08 <0.01Past training–orthopedic surgery during residency

0.14 0.24

0.22

<0.001

<0.001Interest in CME–monitoring patients on disease-modifying
Monitoring
Patients on
Disease-modifying
Antirheumatic
Drugs

Past CME

antirheumatic drugs

–0.89 <0.001Urban/rural location

0.03 <0.01Age
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Exhibit 5.12: Barriers to Referral Reported by Ontario Family Physicians, 1993

Physiotherapy

Note: n=529, weighted to reflect rural-urban distribution of Ontario physicians

✱ Includes travel time unacceptably long, no confidence in service, service not available, and not sure if available

Service
No Barriers

(%)

Data Source: ACREU Survey of Ontario Family Physicians

Waiting Time 
Unacceptably Long

(%)

Access Problems✱

(%)

52.2 9.4Ambulatory/Outpatient 40.1

42.7 16.8Home Therapy 36.7

37.4 21.7Ambulatory/Outpatient 36.4

32.8 23.1Home Therapy 38.7

Occupational Therapy

27.1 25.4Ambulatory/Outpatient 42.7

23.1 32.2Home Therapy 36.8

Social Work

42.0 9.0Rheumatology 47.6

50.5 5.1Orthopedic Surgery 43.7

13.3 3.6General Internal Medicine 79.8

38.7 17.4Rehabilitation Medicine/Physiatry 42.7

Arthritis and Related Conditions by Location in Ontario, 1993
Interest in Continuing Medical Education on Management Strategies for  Exhibit 5.11:

Mean confidence score

Urban

Rural

0 1 2 3 4 5 6 7 8 9 10

managing common
musculoskeletal conditions

joint injections/aspirations

use of serologic tests

musculoskeletal exam

use of NSAIDs+

use of corticosteroids

monitoring patients on DMARDs++

8.5

7.1

7.5
✱

7.1

6.9

6.7

6.6

6.4

6.1

7.4

7.0

7.1

6.5

6.6

6.3

7.5

7.1

6.9

6.9

6.7

6.6

6.6

6.1

Data Source: ACREU Survey of Ontario Family Physicians

✱
mean confidence score for the entire sample

NSAIDs+ – Non-steroidal anti-inflammatory drugs            DMARDs++– Disease modifying anti-rheumatic drugs



long waiting times were significantly
higher (p<0.01) in the Southwest for
rheumatology, orthopedic surgery
and rehabilitation medicine.

Access barriers varied significantly
by region for home-based physio-
therapy, occupational therapy, and
social work, and for rheumatology
and rehabilitation medicine. All of
these differences in access to refer-
ral were significantly higher (p<0.01)
in the Northeast and Northwest.

Discussion

This survey of primary care physicians
had a response rate of close to 70%.
While this is a significant achievement
for a physician survey, non-response
bias is a serious concern, as it is
likely to result in overestimates of
the quality of care actually being
delivered. Compared with all
Ontario general practitioners and
family physicians, CFPC members
are younger, more likely to be
female, more likely to practise in
groups, and much more likely to
have completed residency training
in family medicine. It has been
shown through chart reviews that
physicians with residency training
are likely to provide a better level 
of care than those without.35

Primary care physicians in Ontario
are generally practising in accordance
with the current practice standards
set by a panel that included their
peers. Problem areas included delay
in referral to medical and non-medical
specialists for the early presentation
of rheumatoid arthritis, low levels
of patient-centred modalities such
as exercise for osteoarthritis, inap-
propriate NSAID prescribing (not
enough in rheumatoid arthritis and
too much in the case of a patient
who had not responded to an earlier
course of NSAID) and, in a few
cases, missed diagnosis of a patient
with an acute hot knee that could
have been infectious in origin.

The most consistent correlate of
appropriate investigations and
interventions in primary care was

previous training in musculoskeletal
specialties. These specialties include
rheumatology (for rheumatoid
arthritis), orthopedic surgery and
sports medicine (for shoulder
problems) and rehabilitation medicine
(for knee osteoarthritis). For referral
to medical and non-medical special-
ists, women are more likely than
men to be practising in accordance
with panel recommendations, even
after accounting for age, practice
type and location. Physician age
was inconsistently associated with
appropriate management: older
physicians were more likely to
choose recommended interventions
(for late rheumatoid arthritis), but
less likely to refer (to physiotherapy
for shoulder problem) or to choose
joint aspiration (for acute hot knee).
Few rural-urban differences were
found for management of arthritis
and related conditions, and none
reached statistical significance after
we controlled for demographic
factors.

Higher confidence in musculoskeletal
management was consistently asso-
ciated with past training. Previous
continuing medical education was
independently associated with higher
confidence for every aspect of
management included on the ques-
tionnaire. Medical school training
was associated with higher confidence
in the examination of the muscu-
loskeletal system and use of
serological tests, consistent with the
usual time at which these skills are
learned. Residency training was
associated with confidence only for
the management of common muscu-
loskeletal problems (osteoarthritis,
tendinitis, bursitis) and was found
only for orthopedic surgery. This
suggests that fewer skills are
learned in residency or that less
exposure to musculoskeletal
management occurs during residency
than in continuing medical education.
Men were more confident than
women for many of the aspects of
management included on the ques-
tionnaire after controlling for age,
practice type and location. This

finding is consistent with the existing
literature on gender differences in
confidence.36,37 Confidence does not
necessarily imply competence,38,39

but lack of confidence may relate to
lack of training, experience or interest
and is likely to have implications for
how problems are managed.

Interest in CME was highest for
common musculoskeletal problems,
reflecting the frequency of
osteoarthritis and soft tissue
rheumatism (including tendinitis
and bursitis) in primary care. This
finding may also reflect a lack of
exposure to these problems in
medical training. The relationship
between interest in CME and confi-
dence should be inverse. That is,
those least confident managing a
particular problem should be most
interested in gaining more training.
We found this to be the case for
several aspects of management of
arthritis and related conditions;
however, it was not true for moni-
toring patients already started on
DMARDs, for which we found
bimodal distributions for confidence
and for interest in CME. Physicians
were either confident and interested
or they were neither confident nor
interested. This is likely to reflect
practice patterns where some
physicians share care with rheuma-
tologists and others do not.

Summary

The findings reported in this chapter
have implications for the delivery of
primary care and specialty services
in Ontario, for medical education
and for further research. Use of
primary care services for arthritis
and rheumatism is extremely high
but remains poorly defined in terms
of who is seeking care, what are the
diagnosis, prognosis and natural
history of arthritic problems seen in
primary care, and what is the quality
of care being delivered, including
the appropriateness of referral. The
findings presented here represent
early steps toward further clarifying
these issues.
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Several recommendations arise from
our findings about primary care
management, confidence and interest
in continuing medical education.
The consistent association between
previous training in musculoskeletal
conditions and appropriate manage-
ment and confidence may not be
causal, since interested, competent
and confident physicians may seek
out more training. Despite this, the
current low levels of musculoskeletal
training in Ontario medical schools
and possibly also in family medicine
residency programs suggest that
strengthening these experiences
would be a first step toward
improving primary care manage-
ment of arthritis and related
conditions. Arthritis and related
conditions should be receiving an
amount of attention in training
programs that is commensurate
with the amount of chronic illness
and disability that they cause in the
population and the amount of
health care utilization attributable
to them. Increased attention to
physical examination skills at the
undergraduate level appears to be
needed.

For physicians already in practice,
behaviour change is often difficult
and is little influenced by conven-
tional CME programs.40 Multi-faceted
interventions are likely to be most
promising, including hands-on
learning of joint examination skills
and joint injection techniques, use
of office aids and reminders, educa-
tionally influential peers and/or
peer detailing and patient-mediated
interventions.

Barriers to referral for arthritis and
related conditions appear to be uni-
versal in Ontario. The majority of
these problems relate to unacceptably
long waiting times, affecting virtual-
ly all relevant specialties in every
region of the province and are par-
ticularly severe for physiotherapy,
orthopedic surgery and rheumatology.
In the survey of family physicians,
the medical referrals for knee
osteoarthritis and painful shoulder

were unnecessary and might be a
target for interventions to reduce
waiting times. More widespread
joint injection skills in primary care
and referral between primary care
physicians for joint injections might
also help to reduce some waiting
times. In addition, it would be desir-
able to establish triage mechanisms
so that those most in need of early
attention, such as patients needing
joint replacement or suffering from
early inflammatory arthritis, receive
treatment in a timely way.

Access barriers to specialty services
are less common than waiting-time
barriers but are potentially more
serious and less open to remedy.
Both types of barriers may indicate
a lack of sufficiently trained personnel.
As expected, access problems are
much more common in rural parts
of the province and in the north.
Improving the supply of relevant
specialists in these areas should
remain a priority. The Arthritis
Society of Ontario, currently supports
intermittent clinics in many under-
serviced areas using mostly
urban-based staff, including
rheumatologists, physiotherapists
and occupational therapists. These
efforts help reduce rural-urban
disparities, but are clearly not ade-
quate to ensure appropriate access
to care. Strengthening these efforts
and implementing other mecha-
nisms to improve access to specialty
care is needed.

These findings suggest several pri-
orities for further research. The
exact nature of arthritis and
rheumatism presenting in primary
care is not clear from currently
available information and should be
a priority area for further investiga-
tion. The quality of primary care
for arthritis and rheumatism has
been assessed only indirectly. The
development of validated quality of
care indicators that are readily
measurable would be very desirable.
Although improved medical training
in arthritis and rheumatism is desir-
able and should not wait for further

study, more could be known about
the most appropriate timing,
content and types of educational
experiences. Effectiveness and
dissemination studies may be help-
ful for this purpose. Strategies to
improve access to specialty care and
to reduce waiting times are needed
and will require evaluation.
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Appendix A5.1: Primary Care Ambulatory Care Visits by Ontario Health Insurance Plan Fee
Code, for Persons 15 Years and Over in Ontario, 1996

A007 Intermediate assessment

Ontario Health Insurance Plan 
Fee Code

Description

Data Source: Ontario Health Insurance Plan

22,749,312

Number of Visits

7,725,843A001 Minor assessment

3,006,062

1,923,302K007 Psychotherapy - individual

A003 General assessment

1,229,610

290,845A004 General reassessment

248,736

88,715A008 Mini assessment

A901 Housecall assessment

K013 Educational counselling

62,248

14,891K017 Annual health examination

K004 Psychotherapy - family

37,339,564Total
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Appendix A5.2: Ontario Health Insurance Plan Diagnostic Codes

Respiratory System 460-519,786

Ontario Health Insurance Plan Chapter
Ontario Health Insurance
Plan Diagnostic Codes

Musculoskeletal System, Connective Tissue 710-739,781

Mental Disorders 290-319

Circulatory System 390-459,785

Genito-urinary System 580-629,788

Accidents, Poisonings, Violence 800-894,919-998

Nervous System, Sense 320-389,780

Skin, Subcutaneous Tissue 680-709

Digestive System 520-579,787

Endocrine, Nutritional, Metabolic, Immunity 240-279

Annual Health Exam 917

Infectious, Parasitic 001-139

Symptoms, Signs, Ill-defined Conditions 790-799

Family Planning 895

Neoplasms 140-239

Blood, Blood-forming Organs 280-289

Social, Marital, Family Problems 897-910

Immunization 896

Condition

Musculoskeletal Signs and Symptoms Not Yet Diagnosed 781

Osteoarthritis 715

Synovitis, Tenosynovitis, Bursitis, Bunion, Ganglion 727

Other Diseases of Musculoskeletal System and Connective Tissue 739

Fibrositis, Myositis, Muscular Rheumatism 729

Rheumatoid Arthritis, Still’s Disease 714

Gout 274

Dupuytren’s Contracture 728

Joint Derangement, Recurrent Dislocation, Ankylosis 718

Flat Foot, Pes Planus 734

Disseminated Lupus Erythematosus, Scleroderma, Dermatomyositis 710

Hallux Vagus, Hallux Varus, Hammer Toe 735

Ankylosing Spondylitis 720

Polyarteritis Nodosa, Temporal Arteritis 446

Pyogenic Arthritis 711
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Appendix A5.2: (Cont’d)

1. Common Cold (Acute Naso-pharyngitis) 460

Diagnosis
Ontario Health Insurance
Plan Diagnostic Codes

2. Anxiety (Neurosis, Hysteria, Neurasthenia, Obsessive Compulsive 
Neurosis, Reactive Depression)

300

4. Annual Health Examination 917

3. Hypertension (Essential, Benign) 401

5. Acute Bronchitis 466

6. Digestive Signs and Symptoms Not Yet Diagnosed (Anorexia, Nausea 
and Vomiting, Heartburn, Dysphagia, Hiccough, Hematemesis, Jaundice,
Ascites, Abdominal Pain, Melena, Masses)

787

7. Musculosketletal Signs and Symptoms Not Yet Diagnosed (Leg Cramps,
Leg Pain, Muscle Pain, Joint Pain, Arthralgia, Joint Swelling)

781

8. Circulatory Signs and Symptoms Not Yet Diagnosed (Chest Pain,
Tachycardia, Syncope, Shock, Edema, Masses)

785

9. Eczema (Atopic Dermatitis, Neurodermatitis) 691

10. Other Ill-defined Conditions 799

11. Lumbar Strain (Lumbago, Coccydynia, Sciatica) 724

12. Family Planning (Contraceptive Advice, Advice on Sterilization or Abortion) 895

13. Nervous Signs and Symptoms Not Yet Diagnosed (Convulsions, Ataxia, Vertigo,
Headache Except Tension Headache and Migraine)

780

14. Osteoarthritis 715

15. Acute Sinusitis 461

16. Disorders of Menstruation 626

17. Synovitis (Tenosynovitis, Bursitis, Bunion, Ganglion) 727

18. Diabetes Mellitus (Including Complications) 250

19. Asthma, Allergic Bronchitis 493

20. Atherosclerotic Heart Disease (Old Myocardial Infarction, Chronic Coronary 
Artery Disease or Arteriosclerotic Heart Disease, Without Symptoms)

412

Data Source: Commission on Professional and Hospital Activities, International Classification of Diseases, 
9th Revision Clinical Modification Volume 1-3. HCIA: 1995
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Appendix A5.3: Case Scenarios For Survey of Ontario Family Physicians

Investigations

Scenario 1: Osteoarthritis

✱ Referral to home-based physiotherapy, occupational therapy or social work was chosen by 1.5% of respondents

Survey Items
Weighted Percent Choosing the Item (n=529)

Other ItemsRecommended Items

51.2Complete Blood Count

48.9Erythrocyte Sedimentation Rate

12.2Rheumatoid Factor

11.6Anti-nuclear Antibody

46.2Uric Acid

23.3Creatinine, Blood Urea Nitrogen

X-rays 88.5

23.1Joint Aspiration ± Synovial Fluid Analysis

1.2Cultures of Blood ± Urethra

25.7Acetaminophen

13.5Acetaminophen With Codeine/Other Narcotic

6.0Low Dose Acetylsalicylic Acid

High Dose Acetylsalicylic Acid 6.2

Non-steroidal Anti-inflammatory Drug 54.8

0.9Allopurinol

0Initiate Disease Modifying Agent (e.g. gold)

0Oral Corticosteroids

Interventions

12.2Joint Injection With Corticosteroid

Recommend Exercises 33.1

29.0Recommend Rest

50.4Recommend Ice or Heat

Physiotherapy–Ambulatory or Outpatient 53.5

Physiotherapy–Home Therapy (Homecare/The Arthritis Society) 1.4

0Occupational Therapy–Ambulatory or Outpatient

0.4Occupational Therapy–Home Therapy (Homecare/The Arthritis Society)

0Social Work–Ambulatory or Outpatient

0.3Social Work–Home Therapy (Homecare/The Arthritis Society)

2.5Rheumatology

22.5Orthopedic Surgery

Referrals✱

0General Internal Medicine

1.0Rehabilitation Medicine/Physiatry

A 64 year old man, a married middle-level manager for a life insurance company, presents in your office with a 6 month
history of right knee stiffness after prolonged sitting, as well as pain and difficulty with the right knee going up or down
stairs. He reports mild intermittent swelling in the right knee. He has continued to work without any serious limitation but he
has recently given up golf as a result of this problem. On examination, there is moderate crepitus in the right knee and a
small effusion. The remainder of the physical exam is normal. There is no history of trauma. He has been previously well
with no history of peptic ulcer disease or any other serious illness. A previous physician prescribed a three week course of
a non-steroidal anti-inflammatory drug without relief.
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Appendix A5.3: (cont’d)

Investigations

Scenario 2: Shoulder Problem

✱ Referral to home-based physiotherapy, occupational therapy or social work was chosen by 6.3% of respondents

Survey Items
Weighted Percent Choosing the Item (n=529)

Other ItemsRecommended Items

45.7Complete Blood Count

45.8Erythrocyte Sedimentation Rate

14.1Rheumatoid Factor

10.1Anti-nuclear Antibody

17.5Uric Acid

21.7Creatinine, Blood Urea Nitrogen

X-rays 67.9

0.6Joint Aspiration ± Synovial Fluid Analysis

0Cultures of Blood ± Urethra

32.7Acetaminophen

13.6Acetaminophen With Codeine/Other Narcotic

8.5Low Dose Acetylsalicylic Acid

4.9High Dose Acetylsalicylic Acid

39.8Non-steroidal Anti-inflammatory Drug Use

0Allopurinol

0Initiate Disease Modifying Agent (e.g. gold)

1.0Oral Corticosteroids

Interventions

10.0Joint Injection With Corticosteroid

55.2Recommend Exercises

22.2Recommend Rest

Recommend Ice or Heat 65.3

Physiotherapy–Ambulatory or Outpatient 75.8

Physiotherapy–Home Therapy (Homecare/The Arthritis Society) 5.9

3.1Occupational Therapy–Ambulatory or Outpatient

1.2Occupational Therapy–Home Therapy (Homecare/The Arthritis Society)

0Social Work–Ambulatory or Outpatient

0Social Work–Home Therapy (Homecare/The Arthritis Society)

3.5Rheumatology

1.5Orthopedic Surgery

Referrals✱

0General Internal Medicine

2.0Rehabilitation Medicine/Physiatry

A 77 year old woman, a retired book-keeper living with her husband, presents with a 6 week history of right shoulder 
discomfort while sleeping, and difficulty doing her hair, putting on her coat, doing up her bra, and reaching up to high
shelves. On physical examination, you find tenderness over the anterior aspect of the shoulder and pain on shoulder 
abduction in the mid-range. The remainder of the physical exam is normal. There is no history of trauma. She has been 
previously well with no history of peptic ulcer disease or any other serious illness. A previous physician prescribed a three
week course of a non-steroidal anti-inflammatory drug without relief.
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Appendix A5.3: (cont’d)

Investigations

Scenario 3: Hot Swollen Knee

✱ Referral to home-based physiotherapy, occupational therapy or social work was chosen by 0.3% of respondents

Survey Items
Weighted Percent Choosing the Item (n=529)

Other ItemsRecommended Items

Complete Blood Count 93.3

Erythrocyte Sedimentation Rate 82.0

17.3Rheumatoid Factor

14.8Anti-nuclear Antibody

Uric Acid 85.8

33.8Creatinine, Blood Urea Nitrogen

X-rays 57.7

Joint Aspiration ± Synovial Fluid Analysis 78.5

Cultures of Blood ± Urethra 58.4

7.1Acetaminophen

22.2Acetaminophen With Codeine/Other Narcotic

0.9Low Dose Acetylsalicylic Acid

2.8High Dose Acetylsalicylic Acid

59.6Non-steroidal Anti-inflammatory Drug Use

12.2Allopurinol

4.2Initiate Disease Modifying Agent (eg. gold)

0Oral Corticosteroids

Interventions

0.9Joint Injection With Corticosteroid

1.8Recommend Exercises

Recommend Rest 53.3

Recommend Ice or Heat 35.6

3.3Physiotherapy–Ambulatory or Outpatient

0.3Physiotherapy–Home Therapy (Homecare/The Arthritis Society)

0Occupational Therapy–Ambulatory or Outpatient

0Occupational Therapy–Home Therapy (Homecare/The Arthritis Society)

0.2Social Work–Ambulatory or Outpatient

0Social Work–Home Therapy (Homecare/The Arthritis Society)

16.7Rheumatology

12.2Orthopedic Surgery

Referrals✱

11.5General Internal Medicine

0.4Rehabilitation Medicine/Physiatry

A 30 year old single man, an executive who travels extensively and who is a heavy social drinker, presents with the sudden
onset overnight of an extremely painful hot swollen knee. On examination, there is a moderate effusion, extreme 
tenderness, and restricted range of motion. He walks with a marked limp. There is no history of trauma. He has been 
previously well with no history of peptic ulcer disease or hemophilia or any other serious illness.
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Appendix A5.3: (cont’d)

Investigations

Scenario 4: Early Rheumatoid Arthritis

✱ Referral to home-based physiotherapy, occupational therapy or social work was chosen by 10.3% of respondents

Survey Items
Weighted Percent Choosing the Item (n=529)

Other ItemsRecommended Items

Complete Blood Count 96.0

Erythrocyte Sedimentation Rate 96.2

Rheumatoid Factor 95.8

Anti-nuclear Antibody 89.2

36.5Uric Acid

56.5Creatinine, Blood Urea Nitrogen

X-rays 65.5

6.3Joint Aspiration ± Synovial Fluid Analysis

1.9Cultures of Blood ± Urethra

9.0Acetaminophen

9.2Acetaminophen With Codeine/Other Narcotic

8.9Low Dose Acetylsalicylic Acid

High Dose Acetylsalicylic Acid 34.2

Non-steroidal Anti-inflammatory Drug Use 51.9

0.1Allopurinol

1.7Initiate Disease Modifying Agent (e.g. gold)

3.2Oral Corticosteroids

Interventions

0.4Joint Injection With Corticosteroid

16.8Recommend Exercises

Recommend Rest 41.4

Recommend Ice or Heat 43.2

Physiotherapy–Ambulatory or Outpatient 32.8

Physiotherapy–Home Therapy (Homecare/The Arthritis Society) 6.2

Occupational Therapy–Ambulatory or Outpatient 9.1

Occupational Therapy–Home Therapy (Homecare/The Arthritis Society) 4.4

2.7Social Work–Ambulatory or Outpatient

5.1Social Work–Home Therapy (Homecare/The Arthritis Society)

Rheumatology 58.4

0Orthopedic Surgery

Referrals✱

0.8General Internal Medicine

0.1Rehabilitation Medicine/Physiatry

A 45 year old woman, a beauty counsellor separated from her husband and responsible for the care of three school-aged
children, presents in your office with a 6 week history of pain, stiffness, and swelling of her hands and wrists. She also has
some discomfort in her feet. She finds that she is worse in the morning with increased stiffness lasting about three hours.
She has additional symptoms of fatigue and a 5 lb. weight loss. She has been unable to work for the past week. On 
examination, there is symmetrical swelling and tenderness of the small joints of the hands and wrists and tenderness of the
metatarso-phalangeal joints. The remainder of the physical exam is normal. There is no history of trauma. She has been
previously well with no history of peptic ulcer disease or any other serious illness. A previous physician prescribed a three
week course of a non-steroidal anti-inflammatory drug without relief.
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Appendix A5.3: (cont’d)

Investigations

Scenario 5: Late Rheumatoid Arthritis

✱ Referral to home-based physiotherapy, occupational therapy or social work was chosen by 52.3% of respondents

Survey Items
Weighted Percent Choosing the Item (n=529)

Other ItemsRecommended Items

Complete Blood Count 98.3

Erythrocyte Sedimentation Rate 98.9

Rheumatoid Factor 99.1

Anti-nuclear Antibody 92.2

46.5Uric Acid

Creatinine, Blood Urea Nitrogen 75.2

X-rays 87.9

8.3Joint Aspiration ± Synovial Fluid Analysis

0.5Cultures of Blood ± Urethra

9.5Acetaminophen

15.3Acetaminophen With Codeine/Other Narcotic

4.3Low Dose Acetylsalicylic Acid

High Dose Acetylsalicylic Acid 34.0

Non-steroidal Anti-inflammatory Drug Use 38.0

0.1Allopurinol

17.9Initiate Disease Modifying Agent (e.g. gold)

10.9Oral Corticosteroids

Interventions

4.1Joint Injection With Corticosteroid

22.8Recommend Exercises

Recommend Rest 33.2

Recommend Ice or Heat 34.3

26.5Physiotherapy–Ambulatory or Outpatient

Physiotherapy–Home Therapy (Homecare/The Arthritis Society) 40.7

9.0Occupational Therapy–Ambulatory or Outpatient

Occupational Therapy–Home Therapy (Homecare/The Arthritis Society) 35.8

7.8Social Work–Ambulatory or Outpatient

Social Work–Home Therapy (Homecare/The Arthritis Society) 39.1

Rheumatology 91.3

1.7Orthopedic Surgery

Referrals✱

0.5General Internal Medicine

7.3Rehabilitation Medicine/Physiatry

A 42 year old woman, a married factory worker with two school-aged children, presents in your office with a 5 year history
of symmetrical joint swelling and pain in her hands, wrists and feet. She stopped work two months ago and now finds it 
difficult to get out of the house. She and her family are having problems coping with her illness and their financial situation
has become difficult. On examination, she has obvious deformities in her hands, wrists and feet. There is marked swelling
and tenderness over the metacarpo-phalangeal and metatarso-phalangeal joints and wrists. She has painful and restricted
movement of her shoulders and nodules over her elbows. Her only previous medications have been various non-steroidal
anti-inflammatory drugs. Notes from her previous physician reveal only the diagnosis of “arthritis”; you can find no evidence
of previous investigations or referrals. There is no history of trauma. Other than this problem she has been previously well
with no history of peptic ulcer disease or any other serious illness.
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by Ontario Health Planning Region, 1993
Perceived Barriers to Referral to Outpatient Physiotherapy Services✱  Appendix A5.4a:

Data Source: ACREU Survey of Ontario Family Physicians
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Perceived Barriers to Referral to Physiotherapy – Home-based Services✱Appendix A5.4b:

Data Source: ACREU Survey of Ontario Family Physicians
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Services by Ontario Health Planning Region, 1993
Perceived Barriers to Referral to Outpatient Occupational TherapyAppendix A5.4c:

Data Source: ACREU Survey of Ontario Family Physicians
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Home-based Services✱  by Ontario Health Planning Region, 1993
Perceived Barriers to Referral to Occupational Therapy – Appendix A5.4d:

Data Source: ACREU Survey of Ontario Family Physicians
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by Ontario Health Planning Region, 1993
Perceived Barriers to Referral to Outpatient Social Work Services Appendix A5.4e:

Data Source: ACREU Survey of Ontario Family Physicians
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by Ontario Health Planning Region, 1993
Perceived Barriers to Referral to Social Work  – Home-based Services✱Appendix A5.4f:

Data Source: ACREU Survey of Ontario Family Physicians
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by Ontario Health Planning Region, 1993
Perceived Barriers to Referral to Rheumatology Services✱  Appendix A5.4g:

Data Source: ACREU Survey of Ontario Family Physicians
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by Ontario Health Planning Region, 1993
Perceived Barriers to Referral to Orthopedic Services✱Appendix A5.4h:

Data Source: ACREU Survey of Ontario Family Physicians
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by Ontario Health Planning Region, 1993
Perceived Barriers to Referral to Internal Medicine Services Appendix A5.4i:

Data Source: ACREU Survey of Ontario Family Physicians
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by Ontario Health Planning Region, 1993
Perceived Barriers to Referral to Rehabilitation Medicine ServicesAppendix A5.4j:

Data Source: ACREU Survey of Ontario Family Physicians
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Chapter 6
Use of Medication for
Arthritis and Related
Conditions

Overview

The most common types of arthritis
are rheumatoid arthritis and osteo-
arthritis. They differ in that rheuma-
toid arthritis is characterized by inflam-
mation, while osteoarthritis has inflam-
matory components but is primarily a
degenerative disease. Another common
condition, osteoporosis, is not a form of
arthritis but a disease of bone, and is
characterized by a progressive loss of
minerals (primarily calcium) together
with a loss of the bone scaffolding;
the resulting decrease in the quantity
of bone can lead to fractures.1

The Ontario Drug Benefit program
pays for prescription drugs for all
seniors (age 65 years and over) in
Ontario. This chapter looks at the
types and costs of prescription drugs
commonly used in the management
of arthritis and related conditions.
It compares the patterns of use by
men versus women and by seniors
living in the community versus those
in long-term care facilities. As well,

we examine the trends in drugs used
for treatment; the trends in drugs used
to prevent or control the complications
arising from this treatment; the pre-
scription of certain medications before
and after elective total hip and total
knee replacements; and the effective-
ness of bone-protective agents in pre-
venting hip fracture.

Overview of Drug
Classes

The drugs used in the control and
treatment of arthritis and related
conditions fall into three major
categories: those used in the relief
of pain, those used in the treatment
of the disease itself, and those used
in preventing the progression of the
disease process. In the course of
using any medication, however,
problems often arise due to side
effects. Thus, a fourth important
category of drugs is those used to
prevent or control side effects.

Drugs Used in Treatment
of Arthritis

Simple analgesics such as aceta-
minophen are first-line therapy for
arthritis and related conditions where
there is pain but not inflammation.
Acetaminophen is safe and generally
well tolerated. Because it is available
without a prescription, its use is not
captured in the Ontario Drug Benefit
program database and will not be
considered in this chapter.

Non-steroidal anti-inflammatory drugs
(NSAIDs), of which ASA (Aspirin) is
the most common, relieve both pain
and inflammation.2,3 NSAIDs are first-
line drug therapy in rheumatoid arthri-
tis, and are also prescribed for some
cases of osteoarthritis as well as for a
variety of other pain syndromes.4 Since
in low doses they inhibit platelet func-
tion in the arteries, they are also used
in the prevention of strokes and heart
attacks. Unfortunately, a common side
effect of their use is bleeding from the
stomach, esophagus, or duodenum.



Disease-modifying anti-rheumatic
drugs (DMARDs) are also used to
treat rheumatoid arthritis. DMARDs
include gold compounds, D-penicil-
lamine, anti-malarials, sulfasalazine,
and methotrexate. Their therapeutic
goal is to alter the course of the
inflammatory process and if possible,
to induce the remission of symptoms.
Many of these drugs have significant
side effects, and therapy must be
monitored closely by a physician.

Corticosteroids, such as prednisone,
have been used in the treatment of
rheumatoid arthritis. These drugs
may give dramatic relief of symptoms,
but their long-term use is problematic
because of substantial side effects.
More potent immunosuppressive
drugs, such as azathioprine and cyclo-
phosphamide, may be used in patients
who fail to respond to NSAIDs and
DMARDs.

Drugs Used to Alleviate
Side Effects

Normally the stomach is protected
from its own acid by a layer of mucus
that is produced in response to a
chemical signal. NSAIDs block this
chemical signal, leaving the stomach
and duodenum vulnerable to damage.
Gastritis or ulcers may result and
may in turn lead to serious bleeding.
These adverse effects of NSAIDs can
be reduced in two ways: by blocking
acid production or by replacing the
chemical signal for mucus production.
Histamine type 2 receptor blockers,
such as cimetidine and ranitidine, and
newer proton pump inhibitors, such as
omeprazole, are two groups of drugs
that work by reducing acid secretion;
misoprostol is a drug that acts to
replace the chemical signal for the
production of protective mucus.

Drugs Used in Treatment
of Osteoporosis

Current standards for treatment of
osteoporosis involve the use of three
main groups of drugs: estrogens,
bisphosphonates and calcitonin.1

Calcium and vitamin D may play a
role in treatment as well.5 Estrogens
work by preventing the accelerated
bone loss that occurs after menopause,
and are regarded as the most effective
agents for preventing and treating
postmenopausal osteoporosis. Another
effective group of medications is
bisphosphonates, which prevent bone
degradation and resorption by bind-
ing to bone surfaces and inhibiting
bone breakdown. Calcitonin is a hor-
mone that can be given to reduce the
pain of osteoporotic vertebral com-
pression fractures, which are a com-
mon complication of osteoporosis.
Calcitonin increases bone density and
may have a role in treating osteoporo-
sis, but its use remains controversial.

Data Source and
Methods

Data were obtained from the Ontario
Drug Benefit program and the
Discharge Abstract Data from the
Canadian Institute of Health Infor-
mation (CIHI) for the fiscal years
1994/95 through 1996/97. The pre-
scription claims submitted to the
Ontario Drug Benefit program each
contain the unique identifying number
of the beneficiary, the date the pre-
scription was filled, the Drug Identific-
ation Number, the quantity of drug
dispensed, the total cost of the pre-
scription, the professional fees
included in the total cost, and unique
identifying numbers for the prescriber
and the dispenser. Drug costs for
seniors who are patients in acute-
care hospitals or residents in chronic
care institutions and rehabilitation
facilities are paid out of the global
budgets of those institutions, so
these data were not available for
inclusion in the study.

The drug benefit claims contain a flag
for the approximately 5% of seniors
who live in nursing homes and homes
for the aged. This population is gen-
erally frailer and more ill than seniors
living in the community, and their pat-
terns of drug use should differ accord-
ingly. In this study, trends in drug use
were calculated separately for seniors

living independently and those living
in long-term care institutions, as well
as for men and women.

On July 15, 1996, the provincial govern-
ment introduced copayments for
beneficiaries of the Ontario Drug
Benefit program. Prior to this time,
the plan covered the full cost of
prescriptions. Now, seniors living in
the community who have annual
incomes above certain cutoffs (in
1996, these cutoffs were $16,018 for
singles and $24,175 for couples) pay
the first $100 of drug costs each year
and a copayment of $6.11 on each
prescription above the deductible.
Seniors living in long-term care facili-
ties or with incomes below the cutoffs
pay $2.00 for each prescription that is
filled. Following this policy change,
many seniors began to substitute
cheaper over-the-counter preparations
for medications previously dispensed
by prescription. This was particularly
true for NSAIDS, which include ASA.
Accordingly, claims data after July
1996 may substantially underestimate
the use of NSAIDS by seniors, and the
results are presented accordingly.

Determination of
Drugs Used

Claims that involved drugs used in
the treatment of arthritis and related
conditions were identified by the Drug
Identification Number in the Ontario
Drug Benefit program dataset. The
drugs of interest are listed in Appendix
A6.1. Using a statistical program (SAS),
we tallied the total number of people
using each of these medications, as
well as the total cost of prescriptions
dispensed, for quarter-year intervals
over the study period. Results are
reported as the number of prescriptions
per 1,000 population, to account for
the difference in the sizes of the popu-
lation of seniors in long-term care com-
pared with those living in the com-
munity. The cost of medication use
was summarized by category of med-
ication used, and results are reported
as overall costs. (Costs borne out-of-
pocket by individuals under the cost-
sharing arrangement introduced in

94



July 1996 were not included.) In order
to put costs into context, background
information is provided about overall
costs of medications for all seniors.

The population demographics for
community-dwelling seniors were
derived from the 1991 Statistics
Canada census using standard tech-
niques. Population demographics
for seniors in long-term care for 1995
were received from the Long Term
Care Division, Ministry of Health.

The Relationship
Between NSAID Use
and Gastrointestinal
Bleeds

To determine the rate of gastrointesti-
nal bleeds potentially related to use of
NSAIDs, we reviewed a cohort of all new
NSAID users in 1995. All persons who
were aged 66 and over by January 1,
1995, and who had received a prescrip-
tion for an NSAID between January 1,
1995 and December 31, 1995 were
eligible for inclusion. In order to
eliminate previous users of NSAIDs,
we did not include anyone who had
received a prescription for an NSAID
in the 12 months before January 1,
1995. We then determined which of
these NSAID users had concomitant
use of a gastrointestinal protective
agent. Next, we searched the CIHI
dataset to identify all individuals
admitted to hospital with a gastroin-
testinal bleed in the 12 months follow-
ing the initial prescription of an NSAID,
and used the unique identifying num-
ber to link the data obtained from the
Ontario Drug Benefit and CIHI data-
sets. Hospital records were selected
using the methodology of Raiford et al,
as outlined in Appendix A6.2.6 Data
that might include the period of the
copayment (i.e. after July 15, 1996)
were excluded, to avoid the potential
effect of this policy change on drug
utilization and reimbursement.

The cumulative incidence rate of gas-
trointestinal bleeds was calculated for
two groups of NSAID users: those who
had been prescribed gastrointestinal
protective agents in the six months

prior to hospital admission and those
who had not. The agents studied
included cytoprotective agents (miso-
prostol), H2 blockers (cimetidine,
ranitidine, nizatidine, famotidine), and
proton pump inhibitors (omeprazole,
lansoprazole). Only aggregate data
were abstracted from the final dataset,
in order to protect individual confiden-
tiality. The proportion of each group
requiring admission to hospital with
a gastrointestinal bleed was calculated.

Use of NSAIDs Before
and After Elective Joint
Replacement Surgery

Using the International Classification of
Diseases–9th revision (ICD-9) codes in
Appendix A6.3, we identified all indi-
viduals who underwent elective total
hip and total knee replacements in the
period from April 1, 1995 to September
30, 1995. (Data after September 30 were
excluded in order to avoid the effect of
the copayment period on the complete-
ness of data on medication use.) The
encrypted identifying number was used
to link these individuals to the Ontario
Drug Benefit dataset without otherwise
identifying them. From these two
sources, we calculated the proportion
of recipients of joint prostheses who
used NSAIDs within the three-month
interval and the four-to-six-month
interval prior to the date of admission
for surgery, and the proportion who
used them within the three-month
interval and the four-to-six-month
interval after the date of discharge.

Hip Fracture and Prior
Use of Bone-Protective
Agents

Criteria for hip fracture as outlined in
Chapter 8 are presented in Appendix
A6.3. Using these criteria, we identified
all patients who underwent emergency
repair of a hip fracture in Ontario hos-
pitals during the fiscal year 1995/96,
and used the encrypted identifying
number to link these individuals back
to the Ontario Drug Benefit dataset.
From these two sets of data, we deter-
mined the number of people with hip

fracture who had used bone-protective
agents (bisphosphonates, estrogens, or
calcitonin) during the six-month inter-
val prior to admission for the fracture.
The analysis did not include use of
calcium or vitamin D, as these treat-
ments were not routinely reimbursed
by the Ontario Drug Benefit program
during the interval of interest.

Findings

Between 1994/95 and 1996/97, there
were approximately 1.3 million seniors
in Ontario living in the community
and 53,000 living in long-term care
settings. Women constituted 57.7% of
the first group and 74.8% of the latter.

Exhibit 6.1 provides an overview of the
prescriptions reimbursed through the
Ontario Drug Benefit program for
this interval. Community-dwelling
seniors received 27 million prescrip-
tions in 1994/95 and 26.5 million in
1996/97. Although the number of
prescriptions decreased over these
years, the number of pills dispensed
and the cost per prescription both
increased, as a result of the copay-
ment introduced in July 1996.

Seniors living in long-term care set-
tings, which excludes residents of
chronic care facilities and retirement
housing, constituted only 4.3% of all
Ontario seniors in 1994/95 and 4.1% in
1996/97; however, this group received
7.9% of all Ontario Drug Benefit pre-
scriptions (2.3 million prescriptions)
in 1994/95, almost double its propor-
tion in the population. Potential expla-
nations include a greater burden of
illness in this population, or prescrib-
ing patterns that warrant review. By
1996/97, prescriptions to this group
increased to 9.2% of the total (2.7
million prescriptions). This increase
may have been an artifact due to altered
patterns of usage by community-
dwelling seniors brought on by the
government copayment regulations.

Costs for all prescriptions to residents
in long-term care increased from
$47 million (5.6% of total charges) in
1994/95 to $55.2 million (6.2% of total
charges) in 1996/97. The average cost
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of a prescription rose from $20.24 in
1994/95 to $20.81 in 1995/96, but
dropped to $20.61 in 1996/97 after
implementation of the copayment reg-
ulations. The average cost per pre-
scription for seniors in long-term care
was lower than for seniors in the com-
munity. Potential explanations include
provision of a standard one-month
supply of medications to long-term

care residents or the preferential use
of older, less expensive medications.

Use of Drugs for Arthritis
and Related Conditions
Exposure Rates

NSAIDS were the most commonly used
of the drugs prescribed for arthritis
and related conditions, with 38% of

women and 40% of men who lived in
the community receiving at least one
prescription in 1995/96. The rate was
much lower for seniors living in long-
term care, as seen in Exhibit 6.2.
Potential explanations for the lower
use by seniors in long-term care
include a lower prevalence of arthritis
(unlikely), greater use of non-drug
therapies, less aggressive treatment
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Community-dwelling Seniors 27,046,82094/95 793.969.16 29.35

Characteristics PrescriptionsFiscal Year
Total Paid
($ million)

Pills per
Prescription

Cost per
Prescription

($)

All Ontario Seniors 29,378,12894/95 841.169.46 28.63

Seniors in Long-term Care 2,331,30894/95 47.272.89 20.24

Exhibit 6.1: Overall Use of Prescription Drugs Among People 65 Years and Over in Ontario,
1994/95 - 1996/97

Data Source: Ontario Drug Benefit Claims File

26,484,29096/97 830.174.22 31.34

(n= 1,344,145) 28,092,35795/96 874.869.03 31.14

2,677,29496/97 55.271.35 20.61

(n= 53,769) 2,458,70295/96 51.271.46 20.81

29,161,58496/97 885.373.96 30.36

30,551,05995/96 926.069.23 30.31

Arthritis Drugs 425.0406.4 192.8188.4

Community Long-term Care

Bone Protective Drugs 2.121.7 2.97.4

GI Protective Drugs 244.3268.8 369.2317.5

Exhibit 6.2: Exposure to Arthritis and Related Conditions Medications per 1,000 Population
65 Years and Over in Ontario, 1995/96

Data Source: Ontario Drug Benefit Claims File

Non-immunosuppressive Agents 4.45.6 1.62.3

NSAIDs 397.7379.5 128.0138.3

H2 blockers 176.5185.1 279.3230.5

Cytoprotectives 56.677.2 56.466.6

Estrogen 0.15.8 0.10.5

Bisphosphonates 1.815.6 2.45.7

Type of Drug MenWomen MenWomen

Immunosuppressive Agents 1.72.2 1.01.3

Corticosteroids 47.446.4 73.158.0

Gold 0.91.5 0.10.7

Proton Pump Inhibitors 45.550.6 73.857.9

Calcitonin 0.30.7 0.41.4

Overall 551.7548.3 577.4499.5
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1994/95 1996/97 1995/96

dwelling Ontario Residents 65 Years and Over, Before and After Co-Payment
Implementation, 1994/95 – 1996/97

Exposure to NSAIDs per 1,000 Population/Month, Among Community-Exhibit 6.3:

Fiscal Year

P
o

p
u

la
ti

o
n

 R
at

e 
(p

er
 1

,0
00

)

Community Women
Community Men

Before co-payment After co-payment

July 1996

60

80

100

120

140

Data Source: Ontario Drug Benefit Claims File

1994/95 1996/97 1995/96
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Exposure to NSAIDs per 1,000 Population/Month, Among Residents of Long-Exhibit 6.4:
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of arthritis, closer compliance to the
American Rheumatology Association
guidelines, significant use of non-NSAID
drug therapies, decreased intensity of
the disease state (“burned out”), or
mandatory medication reviews carried
out at regular intervals by the phar-
macist, nurse, and physician team in
long-term care environments.2

Women who lived in the community
were prescribed more bisphospho-
nates than were those who lived in
long-term care. This may suggest a
targeted response by physicians to
changes in the medical literature, or
neglect of preventive interventions
within chronically ill populations.7,8

Seniors living in long-term care, espe-
cially men, were prescribed more corti-
costeroids than were seniors living
in the community. Possible explana-
tions include different prevalence of
arthritis or chronic obstructive pul-
monary disease (COPD), or different
practice patterns in prescribing
corticosteroids.

Seniors in long-term care also received
more gastrointestinal protective agents
than did seniors living in the commu-
nity, particularly H2 blocker drugs
and proton pump inhibitors. Possible
explanations include increased risk of
gastrointestinal bleeding in this popu-
lation, intrusiveness of gastrointestinal
symptoms affecting quality of life (a
primary outcome in long-term care
facilities) or different rates of risk of
gastrointestinal side effects of drugs.

Exhibits 6.3 and 6.4 chart the exposure
to NSAID agents between April 1994
and March 1997. The monthly expo-
sure rates per 1,000 population were
consistent among both community-
dwelling and long-term care seniors of
both sexes. A dramatic drop in claims
for NSAIDs, from 120 to 80 per 1,000
population, occurred among commu-
nity-dwelling seniors in July 1996,
when the copayment was instituted.
It is likely that in many cases the drop
is accounted for by substitution of
over-the-counter preparations rather
than by discontinuation of therapy.
No such dramatic change was observed

for seniors in long-term care. An
ongoing slow decline is noted in
prescription of NSAIDs to both groups
before and after implementation of the
copayment, suggesting increasing
compliance with American Rheuma-
tology Association guidelines.2

Use of corticosteroids is shown in
Exhibits 6.5 and 6.6. For community-
dwelling seniors, the rate per 1,000
population was about 20 prescriptions
per month for both men and women,
declining slightly after implementa-
tion of the copayment. For those in
long-term care, however, these rates
were approximately 60 prescriptions
per month for men and 50 for women.
The sex difference can be explained
by the greater frequency of chronic
lung disease among men, which is a
more common reason for use of cor-
ticosteroids among this age group
than is arthritis. Exposure to corti-
costeroids among male long-term
care residents appears to have slowly
risen over the period studied.

Exhibits 6.7 and 6.8 show that long-
term care residents are prescribed
gastrointestinal protective agents more
often than are community-dwelling
seniors, and their rate of use is rising
more quickly. Men in long-term care
have higher rates of usage than do
women. Among community-dwelling
seniors, the sex difference is less
evident and the increase not seen. An
expected drop in the exposure rate
is noted with implementation of the
copayment in July 1996, predominantly
among seniors in the community. The
group differences may relate to differ-
ences in prescribing practices among
physicians caring for the two groups,
or to increased risk of gastrointestinal
bleeds in the frail elderly. An alternate
explanation could be the greater
professional monitoring in long-term
care compared with community set-
tings: that is, in a monitored setting,
problems affecting quality of life may
be more likely to be brought to the
attention of a physician and action
being taken to assuage symptoms.

The use of bone-protective agents is
presented in Exhibits 6.9 and 6.10.

As expected, women are more likely to
use these agents than men. Research
in this area has concentrated on
women.7 Between April 1994 and
March 1997, the use of bone-protective
agents by community-dwelling women
increased from 4 per 1,000 population
per month to 11, and the use by
women in long-term care increased
from 1.5 per 1,000 population per
month to 6.1. Little usage was seen
among community-dwelling men, and
only a minor increment among men
in long-term care. Copayment had no
appreciable long-term effect on
exposure to these agents.

Costs of Prescriptions

Medication costs for community-
dwelling seniors are presented in
Exhibit 6.11. Total drug costs for
arthritis and related conditions in the
fiscal year 1995/96 were $81.9 million
for women and $50.3 million for men;
for long-term care residents, these costs
were $4.7 million for women and $1.7
million for men. These medications
accounted for 15.1% of the cost of all
prescriptions dispensed to community-
dwelling seniors and 12.4% of the cost
of those dispensed to long-term care
residents. These costs are lower than
the proportion of the population
receiving these medications under
the Ontario Drug Benefit program,
suggesting the use of less expensive
medications in comparison with
other diseases, such as heart failure.

For seniors living in the community,
overall expenditures for arthritis drugs
were $23.7 million for women and
$14.0 million for men. Among long-
term care residents, these figures were
$720,000 for women and $204,000
for men. The greatest expenditure was
for NSAIDs, followed by corticosteroids
and immunosuppressive agents.

Among community-dwellers, the costs
for immunosuppressive agents were
$554,000 for women and $346,000 for
men, and the costs for gold therapy
were $368,000 for women and $166,000
for men. The greatest cost was for gas-
trointestinal protective agents and the
lowest was for bone-protective agents.
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1994/95 1996/97 1995/96

Community-dwelling Ontario Residents 65 Years and Over, Before and After
Co-Payment Implementation, 1994/95 – 1996/97

Exposure to Corticosteroids per 1,000 Population/Month, AmongExhibit 6.5:
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Exposure to Corticosteroids per 1,000 Population/Month, Among Exhibit 6.6:
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Among Community-dwelling Ontario Residents 65 Years and Over, Before and After
Co-Payment Implementation, 1994/95 – 1996/97

Exposure to Gastrointestinal Protective Agents per 1,000 Population/Month, Exhibit 6.7:
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Among Residents of Long-term Care Facilities 65 Years and Over, Before and After
Co-Payment Implementation, 1994/95 – 1996/97

Exposure to Gastrointestinal Protective Agents per 1,000 Population/Month,Exhibit 6.8:
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Exhibits 6.12 and 6.13 present total
monthly costs of NSAIDs. These costs
were already dropping significantly
among both community-dwelling and
long-term care resident seniors prior
to July 1996; then, following implemen-
tation of the copayment, there was a
dramatic drop for community-dwelling
seniors: $1 million per month for
women and $0.5 million per month
for men. No such dramatic decline
in costs was seen among long-term
care residents. Seasonal variation in
usage is noted in both groups, with
small drops in cost during the winter.

Exhibits 6.14 and 6.15 show costs for
cytoprotective agents. The costs for
these drugs (e.g. misoprostol) show a
steady dramatic increase, the opposite
of costs of NSAID use. The only group
not to show an increase was men in
long-term care. The explanation for
this difference is unknown.

Bisphosphonate use is reviewed in
Exhibits 6.16 and 6.17. The costs of
this medication among men remained
stable throughout the interval studied.
Increasing costs were noted for com-
munity-dwelling women beginning in
April 1994, and tripled, from $100,000
to $300,000 per month between April
1994 and March 1997. Cost increases
began among long-term care resident
women in the winter of 1996, and
also tripled, from $3,000 to $9,000
per month. A temporary decline in
the cost of bisphosphonate therapy
was noted following implementation
of the copayment, with a return to the
anticipated costs within three months.
The overall cost of bisphosphonate
therapy for long-term care residents
was negligible.

NSAID Use and
Gastrointestinal Bleeds

Exhibit 6.18 provides information
about persons newly receiving NSAIDs
in 1995 who were admitted to hospital
in the ensuing 12 months. During
this interval, 0.72% of seniors using
NSAIDs but not using gastrointestinal
protective agents were admitted to
hospital with a gastrointestinal bleed,

compared with 0.84% of those using
both NSAIDs and gastrointestinal
protective agents. An explanation for
these differing rates of admission
may relate to targeted prescribing
by physicians to patients who are at
high risk of gastrointestinal bleeds.

NSAID Use and Elective
Joint Replacement

Exhibit 6.19 presents the use of
NSAIDs in the six months prior to
and following elective hip or knee
joint replacement. Between April 1
and September 30, 1995, 3,099 women
and 2,013 men received elective joint
replacements. The proportion using
NSAIDs increased in the months
prior to surgery and decreased after
surgery. This finding is consistent
with the literature, which suggests
that marked symptomatic improve-
ment with surgery cannot rule out
that patients may have switched to
other drugs post-operatively.

Hip Fracture and Prior
Use of Bone-Protective
Agents

Between April 1 and September 30,
1995, 3,186 women and 1,073 men
sustained a fractured hip. As shown
in Exhibit 6.20, only 1.4% of the women
and 0.3% of men had been taking any
bone-protective agent in the six months
prior to the fracture. Possible expla-
nations for these low rates include a
failure to incorporate evidence into
practice; a lack of resources for objec-
tively tracking bone density before
and during therapy; or more problems
with side effects of the drugs experi-
enced by individuals in the general
population than by the individuals who
had participated in the randomized
clinical trials that provided evidence
for efficacy. Further study of the gap
between evidence and practice may be
warranted.

Discussion

Trends in drug use for arthritis and
related conditions among Ontario

seniors appear to reflect evidence in
the literature and responses to policy
changes. The present study demon-
strated a decline in the use of medica-
tions for the control of arthritis. A
drop in NSAID usage explains most of
this decline. Temporally, this decline
coincided with both the publication
of guidelines from the American
Rheumatology Association, and the
introduction of a copayment policy
by the Ontario government.2

Exposure to other medications also
fell, reflecting changing prescribing
practices. The prescription rate for
gold compounds declined, while more
effective immunosuppressive drugs,
such as methotrexate, took their place.
Continual incremental changes in
medical knowledge likely also con-
tributed to this change in practice.

In looking at overall medication use
for these conditions, there was a
difference in the patterns among
community-dwelling seniors and the
patterns among seniors in long-term
care. For instance, residents in long-
term care were prescribed NSAIDs
considerably less often than were
seniors living in the community. This
lower exposure rate was also seen for
other arthritis therapies, raising
questions about the reasons behind
the difference. There are several
potential explanations. Residents in
long-term care may be receiving
insufficient treatment, or community-
dwelling seniors may be overtreated.
Alternately, seniors in long-term care
may be experiencing better control
because of a more structured environ-
ment, because of the use of non-phar-
macologic therapies, because they are
less mobile, or because they have fewer
symptoms. Some combination of these
answers is also possible. Further
study may help define the reasons
behind these differences in treatment.

At the same time that exposure to
NSAIDs fell, there was an increase in
the rate of exposure to drugs used in
the prevention of gastrointestinal
bleeds. The reason for these trends
is not readily apparent. It is possible
that more appropriate prescribing of
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Community-dwelling Ontario Residents 65 Years and Over, Before and After
Co-Payment Implementation, 1994/95 – 1996/97

Exposure to Bone Protective Agents per 1,000 Population/Month, AmongExhibit 6.9:

Fiscal Year

P
o

p
u

la
ti

o
n

 R
at

e 
(p

er
 1

,0
00

)

Community Women
Community Men

Before co-payment After co-payment

July 1996

0

1

4

6

8

11

2

3

5

7

9

10

Data Source: Ontario Drug Benefit Claims File

1994/95 1996/97 1995/96

Residents of Long-term Care Facilities 65 Years and Over, Before and After
Co-Payment Implementation, 1994/95 – 1996/97

Exposure to Bone Protective Agents per 1,000 Population/Month, AmongExhibit 6.10:
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protective agents has occurred, follow-
ing publications in the medical litera-
ture.9 Further studies may better elicit
an explanation.

Increasing community recognition
of osteoporosis has coincided with
dramatic increases in the use of
bone-protective agents, especially
among women. The greatest increase
occurred in the use of bisphosphonates
among community-dwelling women,
although women in long-term care
also benefitted from this change in
practice. Rising bisphosphonate
exposure reflects recent develop-
ments in the management of osteo-
porosis.1,10

The small difference in hip fracture
rates between community-dwelling
seniors exposed to bone-protective
agents and those not exposed needs
explanation. One possibility relates to
physicians’ targeting of an osteoporotic
group at a higher risk of fracture.
Alternatively, it may reflect the short
time frame for study, and a longer

study interval might have demon-
strated a greater difference. Repetition
of this study with a longer follow-up
interval may offer different results.

Over the study interval, elective hip
repair recipients showed a steady
post-operative decline in NSAID expo-
sure, as would be expected if surgery
were ameliorating their pain. The
size of the decrease, however, suggests
either that not all pain is relieved or
that seniors are receiving treatment
with NSAIDs post-operatively for
different reasons than the ones for
pre-operative exposure. Further
investigation may help elucidate the
reasons for these differences.

Seniors with arthritis and related
conditions are prescribed drugs in a
fashion that appears to follow recom-
mendations cited in the literature,
with varying rates of complication.
As well, joint replacements tend to
reduce, but not eliminate, the post-
operative use of NSAIDs. Finally, a neg-
ative trend in the rate of hip fractures

can be linked to exposure to bone-
protective agents.
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Arthritis Drugs 14,045,01523,744,825 203,674720,027

Community Long-term Care

Bone Protective Drugs 417,0753,132,353 10,846101,243

GI Protective Drugs 35,811,65155,068,315 1,457,5033,840,038

Exhibit 6.11: Total Cost of Prescribing Arthritis and Related Conditions Medications to People
65 Years and Over in Ontario, 1995/96

Data Source: Ontario Drug Benefit Claims File

Non-immunosuppressive Agents 321,397681,630 2,79716,687

NSAIDs 12,325,59620,976,372 158,499573,061

H2 blockers 19,255,60427,448,950 814,3392,083,495

Cytoprotectives 3,711,6247,185,857 124,296438,160

Estrogen 6,256876,913 602,700

Bisphosphonates 224,6901,786,005 7,75539,021

Type of Drug
Men
($)

Women
($)

Men
($)

Women
($)

Immunosuppressive Agents 346,083553,865 3,60414,888

Corticosteroids 885,9721,164,973 38,338106,997

Gold 165,967367,984 4358,395

Proton Pump Inhibitors 12,844,42220,433,508 518,8681,318,382

Calcitonin 186,129469,434 3,03059,522

Overall 50,273,74081,945,493 1,672,0234,661,308



104

1994/95 1996/97 1995/96

65 Years and Over, in Total Dollars Paid Per Month, Before and After Co-Payment
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Total Cost of NSAIDs Use Among Community-dwelling Ontario Residents Exhibit 6.12:
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Total Cost of NSAIDs Use Among Residents of Long-term Care FacilitiesExhibit 6.13:
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1994/95 1996/97 1995/96

Ontario Residents 65 Years and Over, in Total Dollars Paid Per Month, Before and
After Co-Payment Implementation, 1994/95 – 1996/97

Total Cost of Cytoprotective Treatments Among Community-dwelling Exhibit 6.14:
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Total Cost of Cytoprotective Treatments Among Residents of Long-term Exhibit 6.15:
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Total Cost of Bisphosphonate Treatments Among Community-dwelling Exhibit 6.16
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Use of Medications for Arthritis and Related Conditions

NSAID without GI-protective drugs 70798,271 0.72%

Exhibit 6.18: Number of Patients with Gastrostintestinal (GI) Bleeding Among New NSAID Users
Who Did and Did Not Recieve Protective Agents in the Twelve Months Following
NSAID Prescription, 65 Years and Over, April 1, 1995 - September 30, 1995

Data Source: Canadian Institute for Health Information, Ontario Drug Benefit Claims File

NSAID with GI-protective drugs 50359,858 0.84%
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Women 3,1861.4

Exhibit 6.20: Hip Fracture Patients Receiving Bone Protective Agents Six Months Prior to
Repair Surgery, 65 Years and Over, April 1, 1995 - September 30, 1995

Data Source: Canadian Institute for Health Information, Ontario Drug Benefit Claims File

Men 1,0730.3

Total
Prevention Prior 

to Admission
(%)

Overall 4,2591.1
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Use of Medications for Arthritis and Related Conditions

Appendix A6.1: List of Drugs Included in Analysis

NSAID Agents
Older
Naproxen Ketoprofen
Indomethacin Ibuprofen
Acetylsalicylic Acid
Newer
Diclofenac Tiaprofenic Acid
Keterolac Sulindac
Tolmetin Mefenamic Acid
Piroxicam Tenoxicam
Flurbiprofen Choline Magnesium
Trisalicylate Diflusinal
Floctafenine Nabumetone

Oral Corticosteroids

Betamethasone
Cortisone
Dexamethasone
Hydrocortisone
Methylprednisolone
Prednisolone
Prednisone
Triamcinolone

Type of Drug

Estrogens

Ethinyl Estradiol
Mestranol
Estradiol-17b

as well as any combination drug
including any of these ingredients

Cytoprotectives

Misoprostol

Proton Pump Inhibitors

Omeprazole
Lansoprazole

H2 Blockers

Cimetidine
Ranitidine
Nizatidine
Famotidine

Immunosuppressive Agents

Cyclosporine
Cyclophosphamide
Azathioprine
Penicillamine
Methotrexate

Non-immunosuppressive Agents

Chloroquine
Sulfasalazine

BisPhosphonates

Etidronate
Alendronate

Gold

Auranofin
Aurothioglucose
Aurothiomalate

Appendix A6.2: Criteria for Abstracting Diagnosis of Gastrointestinal Bleed

ICD-9 Codes Excluded ICD-9 Codes Included

Data Source: Raiford DS6

Liver
571.0 - 571.9

Alcohol
291.x - 291.9 535.3 572.2
572.3 572.8 573.0

Esophagus
456.0 456.1 456.2
530.1 530.2

Tumours
211.0 211.1 211.2
211.3 211.4
150.x - 157.9 158.x 158.0
158.8 158.9 159.0
159.9 159.x

Mallory Weiss Tear
530.7

(a) 531.x - 531.6 532.x - 532.6
533.x - 533.6 534.x - 534.6
535.0 578.0
578.1 578.9
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Appendix A6.3: Criteria for Abstracting Diagnosis of Hip and Knee Replacement and Hip
Fracture

ICD-9 Codes Excluded ICD-9 Codes Included

934.1Elective Knee Replacement

Transcervical Hip
820.0 820.1

Pertrochanteric
820.2 820.3

Unspecified Neck
820.8 820.9

Hip Fracture Repair

Hemiarthroplasty
936.1 - 936.4 936.9

Total Hip Arthoplasty
935.1 935.9

Elective Hip Replacement

Emergency Replacement 
Revisions:
906.4 920.4
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Chapter 7
Surgical Services
for Total Hip and
Total Knee
Replacements

Overview

As noted in Chapter 1, osteoarthritis
and rheumatoid arthritis are common
conditions. In the United States’
National Health and Nutrition
Examination Survey, they were found
to affect 12% and 5% of the popula-
tion between the ages of 24 and 75
years, respectively.1-3 The prevalence
rates increase with age, and women are
twice as likely as men to have either of
these conditions. The knees are more
likely to be diseased than the hips.

The first line of treatment for a knee
or hip that has deteriorated through
osteoarthritis or rheumatoid arthritis
includes drugs, exercise and physio-
therapy; surgery is considered only
when these measures have failed. It is
difficult to estimate the percentages of
individuals whose hips or knees will
deteriorate to the extent that total
joint replacement becomes necessary.
Hip or knee arthroplasty generally
results in dramatic reductions in dis-
ability and pain and improvement in

quality of life,4 and their provision
remains a priority service for the
Ministry of Health, hospitals, and
surgeons in Ontario.

This chapter is divided into five
sections that look at various aspects
of hip and knee replacement surgery
in Ontario. Section 1 looks at trends
and regional variations in the utiliza-
tion of hip and knee replacements,
and examines whether geographical
variations have diminished as the
total number of procedures provided
has increased. In the first two editions
of the ICES Practice Atlas we reported
on these trends and variations for the
fiscal years 1981/82 through 1994/95,
and the current study updates these
trends to 1996/97.5,6 As well as
examining the rates of primary joint
replacement, this study looks at the
rates of revisions. These are necessary
when a joint replacement fails because
of infection or loosening due to cumula-
tive wear and tear on the prosthesis.

The increase in total joint replacements
is in part a function of the number of

hospitals performing the procedures
and the reduction in the time that
patients stay in hospital. While the
overall lengths of stay have dropped
dramatically since 1980, significant
variations remain. Section 2 reviews
the trends in hospital volumes of pro-
cedures performed and the lengths of
stay for both primary procedures and
revisions.

Section 3 looks at the costs of pros-
theses. In Ontario, total hip and total
knee replacements are two of the more
common elective surgical procedures
in Ontario and they cost between
$7,000 and $10,000. Surgeons’ fees,
operating room costs and costs per
day of acute care have not changed
markedly over the past few years.
There are marked variations in costs
across hospitals related to the costs of
prostheses as well as the variations in
length of stay. There are a number of
implants for hip and knee arthroplasty
on the market, and their prices vary
across regions and countries. The cost
of the prosthesis can account for up to
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one-third of the total cost of the proce-
dure. This section reports on a survey
that asked hospitals about the brands of
prostheses purchased, the prices paid,
and the policies and procedures involved.

There is debate as to whether the
outcomes of total joint replacements
are related to the volume of procedures
provided by hospitals and surgeons.
Proponents of “centres of excellence”
argue that outcomes are best when the
procedures are concentrated in a few
hospitals to achieve economies of scale
and to build teams of health profes-
sionals with the expertise, skills, and
experience to produce the best results.
Proponents of decentralization argue
that the procedures are well established,
and that as long as orthopedic surgeons
maintain their skills and expertise,
they can achieve good outcomes in
community hospitals. There is further
debate over whether revisions are
more complicated than primary total
joint replacements. Some argue that
this procedure should be provided in
regional centres even if primary total
joint replacements are not; others
argue that most revisions are straight-
forward procedures that can be per-
formed effectively by the same sur-
geons who provide primary procedures.

Section 4 reports on a study in which
medical claims were linked with hos-
pital discharge data in order to relate
the volume of total hip and total knee
replacements, for both surgeons and
hospitals, with the outcomes, where the
outcomes included mortality, compli-
cations, revisions, and lengths of stay.
Finally, queues are used to ration
access to specialized services, and
there is an ongoing concern about the
length of waiting lists for total joint
replacements in Ontario. Section 5
looks at the queuing times for primary
total hip and total knee procedures,
using the distributions and medians
for the length of time between the last
consultation with the surgeon and the
time of surgery as indicators. We
evaluated the relationships between
waiting times for these procedures
and the rates at which the procedures
are performed across the regions.

Section 1. Overall
Trends in Hip and
Knee Replacements

Between 1981/82 and 1996/97, the
age-adjusted rates per 100,000 persons
20 years of age and over for total
joint replacements have almost dou-
bled for hips, from 44 to 83, and
increased almost sevenfold for knees,
from 14 to 92. As shown in Exhibit 7.1,
the rates for total hip replacements
increased until about 1991/92 and
leveled off somewhat thereafter. As
the increase for total knee replacements
has continued unabated, the number
of total knee replacements in 1996/97
(7,548) was greater than the number
of total hip replacements (6,375). At
most ages, the rates were higher for
women than for men, and the gender
difference in rates increased with age.

Total Hip Replacements

In Exhibit 7.2 and 7.3, we show the
variations in total hip replacements
(all cases) by the old and new DHC
areas. Through mergers and
realignments, the number of District
Health Councils (DHCs) in Ontario
was reduced from 33 to 16, effec-
tive April 1, 1998, as explained in
the Technical Appendix. The outlier
DHCs with low rates were Cochrane,
Peel, Ottawa-Carleton, and Metropolitan
Toronto. (Other areas also had low
rates, but with the smaller numbers
of procedures, the variations were
not statistically significant.) The outlier
DHCs with high rates were Grey-Bruce,
Haliburton/Kawartha/Pine Ridge,
Kingston/Frontenac/Lennox/Addington,
Rideau Valley and Thames Valley.

As in our reports in the two previous
Practice Atlases, we characterized the
degree of inter-area variation as being
relatively small. The variation in rates
across the redefined DHCs have been
somewhat stable over the three study
periods, and the rankings of total hip
replacement rates for DHCs have
remained fairly consistent, with a
Spearman rank correlation coefficient
of 0.87 (p<0.001) between the last two
time periods.

Total Knee
Replacements

Variations in total knee replacement
rates continued to be relatively small,
as can be seen in Exhibit 7.4 and the
map in Exhibit 7.5. Six DHCs in South-
west Ontario had high rates: Essex,
Grey-Bruce, Huron/Perth, Kent,
Lambton, and Thames Valley; as did
Haliburton/Kawartha/Pine Ridge in the
Southeast region. The DHCs with low
rates included: Metropolitan Toronto,
Ottawa-Carleton, Thunder Bay and
Waterloo. Grey-Bruce, Haliburton/
Kawartha/Pine Ridge, Kent, and
Thames Valley had high outlier rates
for both hip and knee replacements,
while Metropolitan Toronto and
Ottawa-Carleton were districts with
low outlying rates for both procedures.

In the second Practice Atlas we
noted some evidence of a reduction of
regional variations in rates for knee
replacements as the absolute numbers
of procedures increased. The numbers
of total knee replacements increased
for the most recent fiscal years, but
the variation in rates across DHCs did
not change. However, the relative
ranking of DHCs has persisted some-
what; the Spearman rank correlation
coefficient between the two time
periods was 0.71 (p<0.001).

For the first time, we have excluded
total joint replacements for repair of
fractures and cancer, and separated
the surgeries into “primary procedures”
and “revisions”. Trend lines for the
data are displayed in Exhibit 7.6. The
rates for primary hip replacements
doubled between 1981/82 and 1993/94,
and leveled off thereafter. The rates
for primary knee replacements sur-
passed those for hips in 1992/93 and
have continued to rise. In 1996/97,
the rate for primary knee replacement
was one-third higher than that for
primary hip replacements.

In a sense, revisions of total joint
arthroplasty are required surgery, not
elective; while the rates for primary
procedures best reflect changing
demands. The age-adjusted rates for
primary replacements of hips and

113

Surgical Services for Total Hip and Total Knee Replacements



114

R
an

k
10 10 10 10 10

E
xh

ib
it 

7.
2:

A
g
e
/
S
e
x-

a
d
ju

st
e
d
, 

H
ip

 R
e
p
la

ce
m

e
n

t 
R

a
te

s 
(P

ri
m

a
ry

 a
n

d
 R

e
v
is

io
n

) 
p
e
r 

1
0
0
,0

0
0
 P

o
p
u

la
ti

o
n

 b
y
 D

is
tr

ic
t 

H
e
a
lt

h
C

o
u

n
ci

l 
in

 O
n

ta
ri

o
 1

9
8
9
/
9
0
 -
 1

9
9
6
/
9
7

A
g

e/
S

ex
-

ad
ju

st
ed

 R
at

e 
p

er
10

0,
00

0
R

an
k

A
g

e/
S

ex
-

ad
ju

st
ed

 R
at

e 
p

er
10

0,
00

0
R

an
k

p
-v

al
u

e
N

u
m

b
er

 o
f 

p
ro

ce
d

u
re

s
/ y

ea
r

A
g

e/
S

ex
-

ad
ju

st
ed

 R
at

e 
p

er
10

0,
00

0
R

an
k

p
-v

al
u

e

A
lg

o
m

a/
C

o
ch

ra
n

e/
M

an
it

o
u

lin
/S

u
d

bu
ry

74
.0

10
76

.1
14

23
8

73
.0

16
✱

A
lg

o
m

a
71

.6
76

.8
88

83
.5

C
o

ch
ra

n
e

79
.0

80
.2

40
60

.7
M

an
it

o
u

lin
-S

u
d

bu
ry

73
.2

74
.3

11
1

71
.3

D
is

tr
ic

t 
H

ea
lt

h
 C

o
u

n
ci

l

19
89

/9
0-

19
91

/9
2

19
92

/9
3-

19
94

/9
5

19
95

/9
6-

19
96

/9
7

C
h

am
p

la
in

71
.9

15
70

.7
16

✱✱
59

6
77

.3
12

✱

E
as

te
rn

 O
n

ta
ri

o
63

.9
70

.0
11

5
77

.8
O

tt
aw

a-
C

ar
le

to
n

 R
eg

io
n

al
73

.6
70

.0
40

1
75

.3
R

en
fr

ew
 C

o
u

n
ty

77
.1

77
.8

80
92

.4

D
u

rh
am

/H
al

ib
u

rt
o

n
/K

aw
ar

th
a/

P
in

e 
R

id
g

e
75

.9
9

89
.7

6
✱

55
7

97
.1

5
✱✱

D
u

rh
am

 R
eg

io
n

62
.5

82
.0

24
7

86
.4

H
al

ib
u

rt
o

n
/K

aw
ar

th
a/

P
in

e 
R

id
g

e
87

.8
97

.0
31

1
10

7.
7

E
ss

ex
/K

en
t/

L
am

b
to

n
83

.8
5

94
.5

3
✱✱

48
0

97
.5

4
✱✱

E
ss

ex
 C

o
u

n
ty

78
.0

94
.7

26
1

92
.8

K
en

t 
C

o
u

n
ty

77
.7

91
.1

11
2

11
4.

9
L

am
b

to
n

10
4.

5
97

.1
10

8
93

.1

G
ra

n
d

 R
iv

er
88

.8
4

91
.7

5
17

7
96

.1
6

B
ra

n
t

81
.2

98
.4

91
94

.0
H

al
d

im
an

d
-N

o
rf

o
lk

97
.3

83
.9

87
98

.6

G
re

y/
B

ru
ce

/H
u

ro
n

/P
er

th
10

2.
4

1
10

5.
0

1
✜✜

27
6

10
5.

4
2

✜✜

G
re

y-
B

ru
ce

10
3.

4
10

1.
3

16
1

11
3.

0
H

u
ro

n
-P

er
th

10
1.

4
10

9.
4

11
5

97
.4

H
al

to
n

-P
ee

l
76

.8
8

84
.4

7
55

0
77

.0
13

H
al

to
n

90
.1

94
.0

22
0

89
.4

P
ee

l
68

.3
78

.7
33

0
69

.7

H
am

ilt
o

n
-W

en
tw

o
rt

h
73

.4
12

82
.9

9
36

2
90

.4
7

M
et

ro
p

o
lit

an
 T

o
ro

n
to

67
.7

16
73

.4
15

✜✜
1,

48
4

73
.3

15
✜✜

M
us

ko
ka

/N
ip

is
si

ng
/P

ar
ry

 S
ou

nd
/T

im
is

ka
m

in
g

81
.6

6
84

.1
8

17
5

89
.7

8
E

as
t 

M
u

sk
o

ka
-P

ar
ry

 S
o

u
n

d
80

.8
83

.4
73

10
4.

6
N

ip
is

si
n

g
-T

im
is

ka
m

in
g

78
.7

83
.7

84
81

.2
W

es
t 

M
u

sk
o

ka
-P

ar
ry

 S
o

u
n

d
97

.7
90

.2
19

87
.0

C
o

n
ti

n
u

ed
 o

n
 n

ex
t 

p
ag

e



115

Surgical Services for Total Hip and Total Knee Replacements

E
xh

ib
it 

7.
2:

(c
o
n

t’
d
)

A
g

e/
S

ex
-

ad
ju

st
ed

 R
at

e 
p

er
10

0,
00

0
R

an
k

A
g

e/
S

ex
-

ad
ju

st
ed

 R
at

e 
p

er
10

0,
00

0
R

an
k

p
-v

al
u

e
N

u
m

b
er

 o
f 

p
ro

ce
d

u
re

s
/y

ea
r

A
g

e/
S

ex
ad

ju
st

ed
 R

at
e 

p
er

10
0,

00
0

R
at

e
p

-v
al

u
e

D
is

tr
ic

t 
H

ea
lt

h
 C

o
u

n
ci

l

19
89

/9
0-

19
91

/9
2

19
92

/9
3-

19
94

/9
5

19
95

/9
6-

19
96

/9
7

N
ia

g
ar

a 
R

eg
io

n
72

.2
14

76
.2

13
31

9
85

.0
9

N
o

rt
h

w
es

te
rn

 O
n

ta
ri

o
79

.3
7

78
.6

11
13

9
74

.1
14

K
en

o
ra

-R
ai

ny
 R

iv
er

81
.2

84
.4

45
72

.8
T

h
u

n
d

er
 B

ay
78

.4
75

.8
94

74
.8

Q
u

in
te

/K
in

g
st

o
n

/R
id

ea
u

91
.0

2
95

.4
2

✱✱
45

5
10

7.
0

1
✜✜

H
as

ti
n

g
s 

an
d

 P
ri

n
ce

 E
d

w
ar

d
 C

o
u

n
ti

es
93

.0
93

.0
13

5
98

.9
K

in
g

st
o

n
/F

ro
n

te
n

ac
/L

en
n

ox
 a

n
d

 A
d

d
in

g
to

n
10

1.
6

10
9.

1
17

8
12

0.
5

R
id

ea
u

 V
al

le
y

79
.2

84
.4

14
2

10
0.

8

S
im

co
e-

Yo
rk

73
.0

13
79

.1
10

52
4

85
.0

10
S

im
co

e 
C

o
u

n
ty

72
.7

83
.9

24
3

91
.6

Yo
rk

 R
eg

io
n

75
.4

77
.2

28
1

79
.9

T
h

am
es

 V
al

le
y

89
.8

3
92

.3
4

✱
44

4
97

.7
3

✱✱

W
at

er
lo

o
 R

eg
io

n
/W

el
lin

g
to

n
/D

u
ff

er
in

73
.7

11
78

.4
12

37
6

84
.6

11
W

at
er

lo
o

 R
eg

io
n

72
.6

76
.9

23
4

81
.7

W
el

lin
g

to
n

-D
u

ff
er

in
75

.9
81

.1
14

3
90

.1

To
ta

l O
n

ta
ri

o
76

.2
81

.5
7,

14
9

84
.4

E
xt

re
m

al
 Q

u
o

ti
en

t
1.

5
1.

5
1.

5
S

ys
te

m
at

ic
 C

o
m

p
o

n
en

t 
o

f V
ar

ia
ti

o
n

11
.8

9.
9

14
.3

A
d

ju
st

ed
 C

h
i-

sq
u

ar
e 

(l
ik

el
ih

o
o

d
 r

at
io

)
69

.0
(d

.f.
15

,p
<

0.
00

01
)

76
.7

(d
.f.

15
,p

<
0.

00
01

)
11

5.
4(

d.
f.

15
,p

<0
.0

00
1)

C
o

ef
fi

ci
en

t 
o

f 
va

ri
at

io
n

 (
%

)
10

.7
10

.7
12

.8

✱
S

ig
ni

fic
an

t 
at

 5
%

 le
ve

l
✱✱

S
ig

ni
fic

an
t 

at
 1

%
 le

ve
l

✜✜
S

ig
ni

fic
an

t 
at

 0
.1

%
 le

ve
l

R
an

k 
C

o
rr

el
at

io
n

:
89

/9
0-

91
/9

2
92

/9
3-

94
/9

5
95

/9
6-

96
/9

7
89

/9
0-

91
/9

2
1

92
/9

3-
94

/9
5

0.
89

1
1

95
/9

6-
96

/9
7

0.
69

7
0.

86
5

1

D
at

a 
S

ou
rc

e:
C

an
ad

ia
n 

In
st

itu
te

 fo
r 

H
ea

lth
 In

fo
rm

at
io

n



116

8
7

Exhibit 7.3

P
o
p
u
la

ti
o
n
 2

0
 Y

e
a
rs

 a
n
d
 O

v
e
r 

b
y
 D

is
tr

ic
t 

H
e
a
lt

h
 C

o
u
n
ci

l
in

 O
n
ta

ri
o
, 

1
9

9
5

/
9

6
 -
 1

9
9

6
/
9

7

H
ip

 R
e
p
la

ce
m

e
n
ts

 R
a
te

s 
(N

a
tu

ra
l 
B
re

a
k
 V

e
rs

io
n
) 

p
e
r 

1
0

0
,0

0
0

 

N
o
rt

h
er

n
 O

n
ta

ri
o

So
u
th

er
n
 O

n
ta

ri
o

O
ld

B
o
u

n
d

a
ri

e
s
 f

o
r

D
H

C
 i

n
 O

n
ta

ri
o

N
ew

 

2

4

5
6

3

1
26

29
27

31

13
11

19

9

10

12

18

20
25

24
22 21

23

28

32
33

17

14
16

15

1
3

.
1

4
.

1
5

.
1

6
.

1
7

.
1

8
.

1
9

.
2

0
.

2
1

.
2

2
.

H
al

d
im

an
d
-N

o
rf

o
lk

Br
an

t

N
ia

g
ar

a✜

H
am

ilt
o
n
-W

en
tw

o
rt

h
✜

2
3

.
M

et
ro

p
o
lit

an
 T

o
ro

n
to

✜

W
at

er
lo

o
 R

eg
io

n
W

el
lin

g
to

n
-D

u
ff

er
in

H
u
ro

n
/P

er
th

G
re

y 
Br

u
ce

H
al

to
n

Pe
el

1
.

2
.

3
.

4
.

5
.

6
.

7
.

8
.

9
.

1
0

.
1

1
.

K
en

o
ra

-R
ai

n
y 

R
iv

er
T

h
u
n
d
er

 B
ay

C
o
ch

ra
n
e

A
lg

o
m

a
M

an
it

o
u
lin

-S
u
d
b
u
ry

N
ip

is
si

n
g
/T

im
is

ka
m

in
g

W
es

t 
M

u
sk

o
ka

-P
ar

ry
 S

o
u
n
d

Ea
st

 M
u
sk

o
ka

-P
ar

ry
 S

o
u
n
d

Es
se

x
 C

o
u
n
ty

K
en

t 
C

o
u
n
ty

La
m

b
to

n

1
2

.
T

h
am

es
 V

al
le

y✜

2
4

.
2

5
.

2
6

.
2

7
.

2
8

.
2

9
.

3
0

.

Y
o
rk

 R
eg

io
n

Si
m

co
e 

C
o
u
n
ty

D
u
rh

am
 R

eg
io

n
H

al
ib

u
rt

o
n
, 

K
aw

ar
th

a 
&

 P
in

e 
R

id
g
e

H
as

ti
n
g
s 

&
 P

ri
n
ce

 E
d
w

ar
d
 C

o
u
n
ti

es
K

in
g
st

o
n
, 

Fr
o
n
te

n
ac

 a
n
d

Le
n
n
o
x
 &

 A
d
d
in

g
to

n
R

id
ea

u
 V

al
le

y

3
2

.
3

3
.

O
tt

aw
a-

C
ar

le
to

n
 R

eg
io

n
al

3
1

.
R

en
fr

ew
 C

o
u
n
ty

Ea
st

er
n
 O

n
ta

ri
o

D
is

tr
ic

t 
H

ea
lt

h
 C

o
u
n
ci

ls
✱

✱
N

ew
ly

 m
er

g
ed

 D
H

C
s 

in
d
ic

a
te

d
 b

y 
sh

a
d
in

g
 

✜
W

er
e 

n
ot

 m
er

g
ed

 w
it

h
 a

n
y 

ot
h
er

 D
H

C
s

D
at

a 
S

ou
rc

e:
 C

an
ad

ia
n 

In
st

itu
te

 fo
r 

H
ea

lth
 In

fo
rm

at
io

n

30

H
ip

 R
e
p

la
ce

m
e
n

t 
R

a
te

s
p

e
r 

1
0

0
,0

0
0

1
0

7
.7

2
 t

o
 1

2
0

.5
0

9
7

.4
0

 t
o
 1

0
7

.7
1

8
9

.3
5

 t
o
 9

7
.3

9

7
9

.9
2

 t
o
 8

9
.3

4

6
0

.7
1

 t
o
 7

9
.9

1

(6
)

(8
)

(7
)

(8
)

(4
)+

+ V
al

u
e 

in
 b

ra
ck

et
s 

is
 t

h
e 

n
u
m

b
er

 o
f 

D
H

C
s

in
 e

ac
h
 c

at
eg

o
ry



117

Surgical Services for Total Hip and Total Knee Replacements

R
an

k
10 10 10 10 10

E
xh

ib
it 

7.
4:

A
g
e
/
S
e
x-

a
d
ju

st
e
d
 K

n
e
e
 R

e
p
la

ce
m

e
n

t 
R

a
te

s 
(P

ri
m

a
ry

 a
n

d
 R

e
v
is

io
n

) 
p
e
r 

1
0
0
,0

0
0
 P

o
p
u

la
ti

o
n

 b
y
 D

is
tr

ic
t 

H
e
a
lt

h
C

o
u

n
ci

l 
in

 O
n

ta
ri

o
 1

9
8
9
/
9
0
 -
 1

9
9
6
/
9
7

A
g

e/
S

ex
-

ad
ju

st
ed

 R
at

e 
p

er
10

0,
00

0
R

an
k

A
g

e/
S

ex
-

ad
ju

st
ed

 R
at

e 
p

er
10

0,
00

0
R

an
k

p
-v

al
u

e
N

u
m

b
er

 o
f 

p
ro

ce
d

u
re

s
/ y

ea
r

A
g

e/
S

ex
-

ad
ju

st
ed

 R
at

e 
p

er
10

0,
00

0
R

an
k

p
-v

al
u

e

A
lg

o
m

a,
C

o
ch

ra
n

e,
M

an
it

o
u

lin
 a

n
d

 S
u

d
bu

ry
61

.1
7

74
.9

9
27

2
82

.9
13

A
lg

o
m

a
56

.2
68

.7
95

88
.3

C
o

ch
ra

n
e

60
.3

81
.4

50
76

.7
M

an
it

o
u

lin
-S

u
d

bu
ry

64
.5

76
.6

12
8

81
.7

D
is

tr
ic

t 
H

ea
lt

h
 C

o
u

n
ci

l

19
89

/9
0-

19
91

/9
2

19
92

/9
3-

19
94

/9
5

19
95

/9
6-

19
96

/9
7

C
h

am
p

la
in

56
.7

10
67

.8
14

✱
57

5
74

.9
15

✜✜

E
as

te
rn

 O
n

ta
ri

o
63

.1
72

.0
12

5
83

.3
O

tt
aw

a-
C

ar
le

to
n

 R
eg

io
n

al
52

.9
64

.7
36

6
69

.2
R

en
fr

ew
 C

o
u

n
ty

70
.7

79
.4

84
94

.6

D
ur

ha
m

/H
al

ib
ur

to
n,

K
aw

ar
th

a 
an

d 
P

in
e 

R
id

ge
47

.1
14

68
.6

12
55

3
95

.9
7

D
u

rh
am

 R
eg

io
n

40
.7

68
.2

23
3

84
.8

H
al

ib
u

rt
o

n
,K

aw
ar

th
a 

an
d

 P
in

e 
R

id
g

e
53

.0
70

.0
32

1
10

7.
8

E
ss

ex
,K

en
t 

an
d

 L
am

b
to

n
82

.5
2

10
8.

3
2

✜✜
66

8
13

5.
7

1
✜✜

E
ss

ex
 C

o
u

n
ty

81
.4

10
1.

0
36

8
13

0.
6

K
en

t 
C

o
u

n
ty

79
.1

13
1.

3
14

7
15

3.
4

L
am

b
to

n
88

.0
10

6.
5

15
4

13
3.

0

G
ra

n
d

 R
iv

er
78

.7
5

94
.0

4
✱✱

19
0

10
1.

4
5

B
ra

n
t

86
.9

10
2.

7
10

0
10

2.
1

H
al

d
im

an
d

-N
o

rf
o

lk
69

.0
83

.5
90

10
1.

2

G
re

y 
B

ru
ce

 H
u

ro
n

 P
er

th
10

4.
6

1
11

9.
8

1
✜✜

35
9

13
1.

7
2

✜✜

G
re

y-
B

ru
ce

91
.5

10
6.

1
19

1
12

8.
4

H
u

ro
n

-P
er

th
12

0.
3

13
6.

9
16

8
13

5.
4

H
al

to
n

-P
ee

l
50

.5
12

66
.8

15
✱

59
4

86
.6

11
H

al
to

n
47

.5
61

.4
21

5
87

.8
P

ee
l

52
.0

69
.7

38
0

85
.5

H
am

ilt
o

n
-W

en
tw

o
rt

h
59

.6
9

68
.3

13
37

3
91

.8
8

M
et

ro
p

o
lit

an
 T

o
ro

n
to

40
.1

16
57

.8
16

✜✜
1,

52
9

74
.9

14
✜✜

M
us

ko
ka

,N
ip

is
si

ng
,P

ar
ry

 S
ou

nd
 a

nd
 T

im
is

ka
m

in
g

59
.9

8
88

.1
5

✱
20

9
10

4.
3

4
E

as
t 

M
u

sk
o

ka
-P

ar
ry

 S
o

u
n

d
64

.4
94

.2
72

99
.1

N
ip

is
si

n
g

-T
im

is
ka

m
in

g
53

.2
82

.6
10

9
10

5.
0

W
es

t 
M

u
sk

o
ka

-P
ar

ry
 S

o
u

n
d

78
.2

94
.1

29
12

2.
5

C
o

n
ti

n
u

ed
 o

n
 n

ex
t 

p
ag

e



118

R
an

k
10 10 10 10

E
xh

ib
it 

7.
4:

(c
o
n

t’
d
)

D
is

tr
ic

t 
H

ea
lt

h
 C

o
u

n
ci

l
A

g
e/

S
ex

-
ad

ju
st

ed
 R

at
e 

p
er

10
0,

00
0

R
an

k
A

g
e/

S
ex

-
ad

ju
st

ed
 R

at
e 

p
er

10
0,

00
0

R
an

k
p

-v
al

u
e

N
u

m
b

er
 o

f 
p

ro
ce

d
u

re
s

/ y
ea

r

A
g

e/
S

ex
-

ad
ju

st
ed

 R
at

e 
p

er
10

0,
00

0
R

an
k

p
-v

al
u

e

19
89

/9
0-

19
91

/9
2

19
92

/9
3-

19
94

/9
5

19
95

/9
6-

19
96

/9
7

N
ia

g
ar

a 
R

eg
io

n
46

.0
15

75
.1

8
34

5
89

.1
10

N
o

rt
h

w
es

te
rn

 O
n

ta
ri

o
79

.7
4

81
.5

6
13

0
68

.8
16

✱✱

K
en

o
ra

-R
ai

ny
 R

iv
er

83
.0

90
.0

52
83

.5
T

h
u

n
d

er
 B

ay
78

.2
77

.4
78

61
.6

Q
u

in
te

 K
in

g
st

o
n

 R
id

ea
u

66
.1

6
81

.3
7

42
3

98
.5

6
H

as
ti

n
g

s 
an

d
 P

ri
n

ce
 E

d
w

ar
d

 C
o

u
n

ti
es

81
.7

85
.6

14
6

10
5.

6
K

in
gs

to
n,

Fr
on

te
na

c,
Le

nn
ox

 a
nd

 A
dd

in
gt

on
58

.5
86

.7
14

9
10

0.
1

R
id

ea
u

 V
al

le
y

59
.1

71
.9

12
9

90
.3

S
im

co
e-

Yo
rk

52
.3

11
71

.0
10

54
4

90
.0

9
S

im
co

e 
C

o
u

n
ty

60
.0

80
.7

24
1

90
.0

Yo
rk

 R
eg

io
n

46
.4

63
.2

30
3

90
.6

T
h

am
es

 V
al

le
y

79
.9

3
10

2.
2

3
✜✜

55
3

12
2.

3
3

✜✜

W
at

er
lo

o
 R

eg
io

n
-W

el
lin

g
to

n
-D

u
ff

er
in

48
.5

13
69

.0
11

37
1

84
.6

12
W

at
er

lo
o

 R
eg

io
n

46
.8

64
.8

22
2

78
.5

W
el

lin
g

to
n

-D
u

ff
er

in
51

.3
76

.3
14

9
95

.7

To
ta

l O
n

ta
ri

o
56

.7
74

.2
7,

68
4

90
.7

E
xt

re
m

al
 q

u
o

ti
en

t
2.

6
2.

1
2.

0
S

ys
te

m
at

ic
 c

o
m

p
o

n
en

t 
o

f 
va

ri
at

io
n

96
.3

52
.5

42
.1

A
d

ju
st

ed
 C

h
i-

sq
u

ar
e 

(l
ik

el
ih

o
o

d
 r

at
io

)
32

7.
3(

d.
f.

15
,p

<0
.0

00
1)

27
5.

3(
d.

f.
15

,p
<0

.0
00

1)
28

4.
7(

d.
f.

15
,p

<0
.0

00
1)

C
o

ef
fi

ci
en

t 
o

f 
va

ri
at

io
n

 (
%

)
27

.7
21

.6
19

.6

✱
S

ig
ni

fic
an

t 
at

 5
%

 le
ve

l
✱✱

S
ig

ni
fic

an
t 

at
 1

%
 le

ve
l

✜✜
S

ig
ni

fic
an

t 
at

 0
.1

%
 le

ve
l

R
an

k 
C

o
rr

el
at

io
n

:
89

/9
0-

91
/9

2
92

/9
3-

94
/9

5
95

/9
6-

96
/9

7
89

/9
0-

91
/9

2
1

92
/9

3-
94

/9
5

0.
82

7
1

95
/9

6-
96

/9
7

0.
54

7
0.

70
9

1

D
at

a 
S

ou
rc

e:
C

an
ad

ia
n 

In
st

itu
te

 fo
r 

H
ea

lth
 In

fo
rm

at
io

n



119

Surgical Services for Total Hip and Total Knee Replacements

8
7

Exhibit 7.5

P
o
p
u
la

ti
o
n
 2

0
 Y

e
a
rs

 a
n
d
 O

v
e
r 

b
y
 D

is
tr

ic
t 

H
e
a
lt

h
 C

o
u
n
ci

l
in

 O
n
ta

ri
o
, 

1
9

9
5

/
9

6
 -
 1

9
9

6
/
9

7

K
n
e
e
 R

e
p
la

ce
m

e
n
ts

 R
a
te

s 
(N

a
tu

ra
l 
B
re

a
k
 V

e
rs

io
n
) 

p
e
r 

1
0

0
,0

0
0

 

N
o
rt

h
er

n
 O

n
ta

ri
o

So
u
th

er
n
 O

n
ta

ri
o

O
ld

B
o
u

n
d

a
ri

e
s
 f

o
r

D
H

C
 i

n
 O

n
ta

ri
o

N
ew

 

2

4

5
6

3

1
26

29
27

31

13
11

19

9

10

12

18

20
25

24
22 21

23

28

32
33

17

14
16

15

1
3

.
1

4
.

1
5

.
1

6
.

1
7

.
1

8
.

1
9

.
2

0
.

2
1

.
2

2
.

H
al

d
im

an
d
-N

o
rf

o
lk

Br
an

t

N
ia

g
ar

a✜

H
am

ilt
o
n
-W

en
tw

o
rt

h
✜

2
3

.
M

et
ro

p
o
lit

an
 T

o
ro

n
to

✜

W
at

er
lo

o
 R

eg
io

n
W

el
lin

g
to

n
-D

u
ff

er
in

H
u
ro

n
/P

er
th

G
re

y 
Br

u
ce

H
al

to
n

Pe
el

1
.

2
.

3
.

4
.

5
.

6
.

7
.

8
.

9
.

1
0

.
1

1
.

K
en

o
ra

-R
ai

n
y 

R
iv

er
T

h
u
n
d
er

 B
ay

C
o
ch

ra
n
e

A
lg

o
m

a
M

an
it

o
u
lin

-S
u
d
b
u
ry

N
ip

is
si

n
g
/T

im
is

ka
m

in
g

W
es

t 
M

u
sk

o
ka

-P
ar

ry
 S

o
u
n
d

Ea
st

 M
u
sk

o
ka

-P
ar

ry
 S

o
u
n
d

Es
se

x
 C

o
u
n
ty

K
en

t 
C

o
u
n
ty

La
m

b
to

n

1
2

.
T

h
am

es
 V

al
le

y✜

2
4

.
2

5
.

2
6

.
2

7
.

2
8

.
2

9
.

3
0

.

Y
o
rk

 R
eg

io
n

Si
m

co
e 

C
o
u
n
ty

D
u
rh

am
 R

eg
io

n
H

al
ib

u
rt

o
n
, 

K
aw

ar
th

a 
&

 P
in

e 
R

id
g
e

H
as

ti
n
g
s 

&
 P

ri
n
ce

 E
d
w

ar
d
 C

o
u
n
ti

es
K

in
g
st

o
n
, 

Fr
o
n
te

n
ac

 a
n
d

Le
n
n
o
x
 &

 A
d
d
in

g
to

n
R

id
ea

u
 V

al
le

y

3
2

.
3

3
.

O
tt

aw
a-

C
ar

le
to

n
 R

eg
io

n
al

3
1

.
R

en
fr

ew
 C

o
u
n
ty

Ea
st

er
n
 O

n
ta

ri
o

D
is

tr
ic

t 
H

ea
lt

h
 C

o
u
n
ci

ls
✱

✱
N

ew
ly

 m
er

g
ed

 D
H

C
s 

in
d
ic

a
te

d
 b

y 
sh

a
d
in

g
 

✜
W

er
e 

n
ot

 m
er

g
ed

 w
it

h
 a

n
y 

ot
h
er

 D
H

C
s

D
at

a 
S

ou
rc

e:
 C

an
ad

ia
n 

In
st

itu
te

 fo
r 

H
ea

lth
 In

fo
rm

at
io

n

30

K
n

e
e
 R

e
p

la
ce

m
e
n

t 
R

a
te

s
p

e
r 

1
0

0
,0

0
0

1
2

2
.2

7
 t

o
 1

5
3

.4
3

9
9

.0
7

 t
o
 1

2
2

.2
6

8
7

.7
5

 t
o
 9

9
.0

6

8
1

.6
8

 t
o
 8

7
.7

4

6
1

.5
7

 t
o
 8

1
.6

7

(7
)

(9
)

(5
)

(5
)

(7
)+

+ V
al

u
e 

in
 b

ra
ck

et
s 

is
 t

h
e 

n
u
m

b
er

 o
f 

D
H

C
s

in
 e

ac
h
 c

at
eg

o
ry



knees for men and women are dis-
played in Exhibit 7.7. The rates were
higher for women at all ages.

The rates for revisions of hip and
knee arthroplasty have increased
gradually since 1981/82, but they
have not kept pace with the increased

rates for primary procedures. There
are three possible reasons for this. As
90% of prostheses survive at least ten
years, the lag time between changes
in primary rates and revision rates
should be 10 to 15 years. Second,
since most individuals who have lower
joints replaced are 70 years of age

or over, the life expectancies of the
patients approximated the survival
times of their prostheses. Long-term
cohort studies indicate that 80% of
prostheses are still functioning as long
as 20 years following surgery, with the
wear and tear being greater in younger
and more active patients than in older
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and more sedentary ones.7-15 Since the
lifetime of the prosthesis increases
with the age of the recipient, not all
individuals who have a primary joint
replacement can be expected to live
long enough to have the arthroplasty
revised. In 1996/97, there were 5,172
primary hip replacements and 1,203
hip revisions, compared to 6,894
primary knee replacements and 646
knee revisions. One can anticipate
that over the next ten years the
number of revisions, if not the rates,
will increase, given the cumulative
numbers of primary hip and knee
replacements that have been
performed since 1981/82.

Section 2. Trends in
Hospital Volumes and
Lengths of Stay for
Total Hip and Total
Knee Replacements

Over the 15-year period studied, the
number of hospitals providing total hip
and knee replacements ranged from
75 to 85. While this number varied
from year to year, there was no long-
term increase; thus, the rise in rates
of the procedures are not explained by
an increase in the number of facilities
performing them. Accordingly, we
examined the trends in the hospital
volumes and the average lengths of
stay in hospital associated with these
procedures.

Exhibit 7.8 shows box plots of the
hospital volumes of primary hip
replacements from 1981/82 through
1996/97. In 1981/82, the median
hospital volume was 14 primary hip
procedures; 15 years later, this figure
was 55. Similarly, in 1981/82, hospi-
tals at the 25th percentile performed
7 procedures; 15 years later, the value
at the 25th percentile was over 25.

Over this same time period, the average
lengths of stay for primary total hip
replacement dropped from about 25
days to 10 days, and the variability
in hospital stays decreased as well
(Exhibit 7.9). The increase in the num-
bers of procedures was accomplished
by hospitals increasing the numbers of

procedures and shortening lengths of
stay, not by an increase in the num-
ber of facilities performing them.

The trends in increasing hospital
volumes and declining average
lengths of stay were even more dra-
matic for total knee replacements,
shown in Exhibits 7.10 and 7.11.
The median hospital volume of
procedures increased over tenfold,
from about 7 in 1981/82 to 81 in
1996/97, and the median average
length of stay dropped from 24
days to 8. In 1996/97, the average
hospital replaced more knees than
hips, and the average length of stay
was lower for knees than for hips.

Generally speaking, hospitals that
provided primary total hip and knee
replacements provided revisions of
these procedures as well. In 1981/82,
the median number of hip revisions
was about 4; over the 15 years, this
doubled to 9. For knee revisions,
the median number increased from
1 to 5. The average lengths of stay
declined even more dramatically
than it did for patients having
primary total joint replacements,
dropping from 29 days to 13 days
for hip revisions and from 24 days
to 10 days for knee revisions.

Discussion

The trends in total joint surgery
have been dramatic. There has been
a marked increase in the rates of
procedures since 1981, with the
increase being more dramatic for
total knee replacements than for
total hip replacements. While the
age/sex-adjusted rate of total hip
replacements has stabilized at about
83 per 100,000 individuals over the
age of 20, the rate for total knee
replacements was 92 in fiscal year
1996/97 and is still increasing.

The Organization of Economic
Cooperation and Development16

compared variations in the crude rates
(that is, without age adjustments) of
total hip replacements per 100,000
population for a number of member
states. In 1993, these rates ranged

from 160 for Sweden to 37 in
Australia, with rates of 73 for New
Zealand, 84 for Finland, 86 for
Iceland, and 130 for Norway. By
way of comparison, the crude rate
for both total hip and total knee
replacements in Ontario was 55 per
100,000 population.

Crude rates of total hip and total knee
replacements were also available for
Denmark, the United Kingdom and the
United States in 1993. For Denmark,
this rate was 84 per 100,000 for hips
and 48 per 100,000 for knees. In the
U.S., the rate for knees, 71 per 100,000,
was much higher than that for hips,
47 per 100,000.  In the U.K., the rate
for hips, 65 per 100,000, was slightly
higher than that for knees, 60 per
100,000. It is not clear why the U.S.
should have had the highest rate for
total knee replacements and the lowest
for total hip replacements. The data
do suggest that Ontario has been
following the trends, as the rates for
total knee replacements continue to
increase while those for total hip
replacements have leveled off.

Variations in the rates have been
reported within the U.S. and U.K. as well
as for Canada. In Ontario, the variations
across DHCs were low for total hip
replacements and low to moderate for
total knee replacements. The variation
in rates does not correspond to the
variations in the prevalence rates of
arthritis reported in the Ontario
Health Survey.17,18

To investigate the possibility that the
variation in rates is related to the
appropriateness of the patients
accepted for surgery, Van Walraven
et al19 abstracted hospital charts and
medical records of 362 patients from
hospitals providing most of the
surgeries in areas with high or low
rates of total joint replacement. In a
structured review of the abstracts,
physicians rated the patients for
appropriateness for surgery. Regard-
less of whether the hospitals were
serving the high- or low-rate areas, 94%
of the patients were rated as appropri-
ate for surgery. Thus, the variation in
rates could not be explained by the
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selection of inappropriate cases from
the areas with high rates.

The increases in the numbers of total
hip and total knee replacements have
been made possible in part by the
dramatic decline in the average lengths
of stay for the procedures. Similar
declines have been observed over the
past 15 years in the U.S., England and
Finland. In Ontario, the variations
in the lengths of stay have dropped
as well, as hospitals have worked to
bring their averages more in line
with the declining provincial averages.

The United States Health Care
Financing Administration, which pays
for services provided to Medicare
beneficiaries, reported that in 1995 the
average length of stay was 6.3 days
for total hip replacements and 5.7 for
total knee replacements, which were
three to four days below the provincial
averages20. Hospitals in Ontario are
continuing to reduce the lengths of
stays for these procedures, and are
focusing attention on determining the
point at which patients can be safely
discharged to home care or rehabilita-
tion services (St. Joseph’s Hospital,
personal communication, 1998.)

In Chapter 9, we report on the patterns
of post-acute care for joint replacement
patients from acute care facilities.
During the study period there
appeared to be no consistent relation-
ships across the Home Care Programs
between acute length of stay, dis-
charge to a rehabilitation facility,
discharge to home care, or return to
the community without further ser-
vices. Hospitals, Community Care
Access Centres, and rehabilitation
facilities are addressing the issues
involved in post-acute care.

Section 3. Costs of
Prostheses in Total Hip
and Total Knee
Replacements

Overview

In Ontario, hospitals receive global
operating budgets each year to cover
their operating costs. Most hospitals

do not have financial information
systems for deriving the costs of
managing total hip and total knee
replacements. There are a limited
number of costing studies available.
Laupacis and his colleagues,21 as part
of a randomized trial, estimated the
costs of elective total hip arthroplasty
within the first year following surgery.
They estimated the inhospital costs
(in 1988 dollars) to be $9,853 for
cemented hips and $10,119 for
uncemented hips. This included fees
of about $1,100 for surgeons, assis-
tants, and anesthetists; the cost of
an average length of stay of 11.4 days
(for both groups of patients); and an
average price of $863 for a cemented
implant and $714 for an uncemented
one. In 1996, St. Joseph’s Hospital in
Hamilton, in planning an early dis-
charge program, studied their costs
of total hip and total knee replace-
ments. The cost of the average hip
replacement was $8,542 for a 10-day
stay, and the cost for a knee replace-
ment was $7,868 for a 9.35-day stay.
For prostheses, the average costs were
$1,384 for hip and $1,352 for knee.
In one hospital in the United States,
the average cost was $13,826 for
primary total hip replacement and
$12,561 for primary total knee replace-
ment,22 and the average costs of the
prostheses were $4,769 (US$) for the
hip implant and $3,691 (US$) for the
knee implant. The variable costs of
the prostheses for total hip and total
knee replacements are a major com-
ponent of variations in hospital costs.

There has been a proliferation of
implantable hip and knee devices in
the last two decades.23 Anecdotal
reports of the prices indicate that
Ontario hospitals paid from under
$1,000 to over $3,000 for these
devices. Some hospitals negotiated
contracts with specific suppliers,
while others participated in block
purchase agreements with other
hospitals. Variations in prices paid
by hospitals should indicate the
potential for reducing the prices
and saving costs. In this study, we
surveyed hospitals providing total
hip and total knee replacements to

determine the makes, models and
prices of the implants they used,
and the procedures and policies
they followed in selecting makes
and models and negotiating prices.24

Data Source and
Methods

Through a review of the Canadian
Institute for Health Information (CIHI)
discharge database, we identified 79
Ontario hospitals that provided a mini-
mum of 10 total hip and 10 total knee
replacements in the fiscal year 1993/94.
A questionnaire was developed that
contained questions on models, makes,
numbers, and prices paid for hip and
knee implants; which individuals or
committees were responsible for deter-
mining the numbers of procedures to
be provided; which individuals or
committees were responsible for
purchasing the implants; and any
additional information the hospitals
wished to provide. We pilot-tested the
instrument with 15 of these hospitals,
and sent copies of the revised form
to the Chief Executive Officer and the
Chief of Surgery at each of the remain-
ing 64 hospitals. Members of the study
team followed up with telephone calls to
encourage participation and answer
questions. The data from the completed
questionnaires were entered into a
Microsoft Access database program
for analysis.

Findings

Seventy-six hospitals participated in the
study, for a response rate of 96%. (Two
merged facilities submitted a joint
response.) At about half the hospitals
(n=39), selection of the implant was
made by individual surgeons; at six
hospitals it was made by committees
of surgeons; and at the remaining
hospitals it was made by committees
that included surgeons, administra-
tive staff and other personnel. Almost
all of the hospitals purchased the
prostheses directly from the vendors,
while 10 hospitals participated in bulk
purchase plans. Four hospitals had
the surgeons negotiate the purchase
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price, 39 included surgeons in the
negotiations, and 33 had the purchas-
ing departments do the negotiating.

On the question that asked about
the makes and models of implants
used and the prices paid, complete
information was provided by only
62 hospitals about hip implants and
by only 57 hospitals about knee
implants. There were a number of
reasons why the information was
incomplete: some hospitals did not
have the information systems to list
prices by models and makes; others
combined components from differ-
ent models when implanting the
prostheses; and a few were bound
by confidentiality clauses in their
contracts from divulging the prices
paid for specific makes and models.

Exhibit 7.12 displays the prices paid
for hip implants. Prices are displayed
for specific makes and models for
which the volume of sales was 100
or more units during the study year.
The prices for unspecified and
hybrid models are displayed as well.
For the lowest priced implant,
Protek, the prices paid ranged from
$650 to $1,287, with an average
price of $1,172. For the most
expensive implant, Harris Galante
Multilock, the prices ranged from
$2,497 to $3,343, with an average
price of $2,870. The differences
between the lowest and highest
prices were small for some implants
(Contemporary $108 and St. Michael’s
$91) and quite large for others (Harris
$1,175 and PCA E series $1,207).

Exhibit 7.13 shows the same informa-
tion for knee implants, which are
generally more expensive than hip
implants. The average prices ranged
from $2,000 to $2,714. The lowest
prices, for unspecified models, hybrids
and Kinemax, were around $1,500. The
lowest prices for the most expensive
implants, Miller Galante and Duracon,
were about $2,300. The smallest
spread between the lowest and highest
prices was $195 (Interax), and the
largest spread was about $1,800
(Genesis).

For both hip and knee prostheses, we
examined the relationships between
the purchasing policies and procedures
of hospitals, and the average prices
and the range of prices they paid.
Regardless of who selected the implants,
who purchased them, or whether the
hospital had a bulk purchasing arrange-
ment, the average prices and price
ranges were essentially the same.

Discussion

This section shows significant
variation in the prices paid by Ontario
hospitals for hip and knee prostheses.
The argument may be made that new
or more expensive designs are better,
but by definition new implants have
not been in use for sufficient lengths
of time to be fully evaluated. Murray
et al23 polled manufacturers of hip
prostheses in the U.K. about the
designs that were available, the cor-
responding list prices, and references
for any published results on clinical
evaluations. The more recently a
design was introduced, the more
expensive it was. However, there was
little or no scientific evidence that the
newer and more expensive implants
were better than the established
designs. A similar study on primary
knee prostheses yielded essentially
the same results: i.e. scanty evidence
in the literature regarding efficacy,
and increasing prices with newer
models.25 The variation in prices for
the same design, as well as among
designs, indicate that there may be
substantial potential for savings in the
selection and purchase of these devices.

Morris26 and Rorabeck et al27 have
suggested that different devices be
compared and evaluated through
randomized clinical trials. Random-
ized trials would mean that thousands
of patients would have to be fol-
lowed for years in order to test for
predefined clinically significant dif-
ferences between implants.28 An
alternative approach is a registry
whereby patients receiving various
devices are followed and assessed for
outcomes.29 Finland,30 Norway,11,31 and
Sweden7,14 have registries of total hip

and total knee replacements initiated
by orthopedic associations in each
country. Malchau et al14 reported on
the outcomes of 92,675 primary total
hip replacements performed in
Sweden between 1967 and 1977. The
estimated prosthetic survival rates did
not differ significantly by the types of
implant or whether or not the implants
were cemented. Havelin et al31 reported
on 24,408 primary total hip replace-
ments recorded by the Norwegian
Arthroplasty Register from 1987 to
1993. They also found no clinically
important differences among eight
different designs, but they did find that
two cemented femoral components
had higher rates for loosening, while
four others did not. Population-based
registries of patients having total
joint replacements provide a pragmatic
and practical approach to assessing
the quality of implants and procedures.

The hospitals were generally unaware
of what prices other hospitals were
paying for the same products. Our
study may allow for a better under-
standing of the market place and the
prices paid to suppliers. Part of the
problem stems from the fact that some
hospitals have entered into agree-
ments with suppliers requiring that
the prices paid remain confidential.
Given that Ontario hospitals are pub-
licly funded institutions, such agree-
ments may not be in the public interest.

It should be noted that the results are
based on data that are now four years
old. There is anecdotal evidence that the
market place has become more compet-
itive, and that hospitals are now more
successful in negotiating contracts with
lower prices. With reported drops in
prices, it has been suggested that smaller
companies may be forced out of the
market place. It must be emphasized
that it may be neither desirable nor
possible to always use the least expen-
sive model; there should be room for a
range of makes and models of pros-
theses. There are now over 12,000
primary total hip and primary total
knee replacements being done in
Ontario every year. The cost of total
joint replacements in Ontario could
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AML

Exhibit 7.12: Common (>100/year) Models of Hip Implants Used in Ontario, 1993/94

Total number of primary hip implants included in the above table: 3,805
✱ Both cemented and uncemented versions are included
✱✱ Average is not weighted

Data Source: ICES Survey of Ontario Hospitals

Model Name
Number of
Institutions

Using Model

10

Number of
Implants
Reported

451

Lowest Price Paid 
& Percent From
Average Price

$1,895 (–28%)

Highest Price Paid 
& Percent From
Average Price

$2,995 (13%)

Average
Price

(Weighted)

$2,647

112 $995 (–2%)5 $1,103 (8%) $1,018Contemporary

180 $975 (–5%)2 $2,150 (109%) $1,027

121 $2,497 (–13%)9 $3,343 (16%) $2,870Harris Galante Multilock

Harris

303 $2,200 (–2%)8 $2,850 (27%) $2,246

176 $1,741 (–22%)5 $2,555 (15%) $2,229Omnifit

325 $1,695 (–31%)13 $2,828 (15%) $2,455

138 $1,548 (–16%)5 $2,755 (50%) $1,837PCA E Series

PCA✱

Mallory Head

187 $1,598 (–18%)9 $2,599 (33%) $1,960Precision

112 $650 (–45%)7 $1,287 (10%) $1,172

120 $2,121 (0%)2 $2,212 (4%) $2,122St Michael’s

Protek

231 $2,340 (–10%)4 $2,955 (14%) $2,587

759 $995 $3,010 $1,980✱✱Models Not Specified

590 $95014 $3,559 $2,172✱✱Hybrids of Specific Models

Total Hip System

AMK✱

Exhibit 7.13: Common (>100/year) Models of Knee Implants Used in Ontario, 1993/94

Total number of primary knee implants included in the above table: 4,500
✱ Both cemented and uncemented versions are included
✱✱ Average is not weighted

Data Source: ICES Survey of Ontario Hospitals

Model Name
Number of
Institutions

Using Model

17

Number of
Implants
Reported

287

Lowest Price Paid 
& Percent From
Average Price

$1,980 (–23%)

Highest Price Paid 
& Percent From
Average Price

$3,262 (27%)

Average
Price

(Weighted)

$2,565

199 $2,300 (–7%)5 $2,730 (10%) $2,472Duracon

450 $1,981 (–13%)13 $3,777 (67%) $2,264

179 $1,850 (–8%)7 $2,449 (21%) $2,017Insall Burstein I or II

Genesis✱

132 $2,200 (–7%)3 $2,395 (2%) $2,358

224 $1,500 (–25%)7 $2,500 (25%) $2,000Kinemax✱

151 $2,090 (–14%)3 $2,450 (1%) $2,431

115 $2,250 (–4%)4 $3,048 (31%) $2,333Miller Galante

Kinemax Plus✱

Interax

521 $1,995 (–22%)24 $3,151 (23%) $2,555Miller Galante 2

217 $2,129 (–22%)7 $2,997 (10%) $2,714

190 $1,178 (–45%)6 $2,671 (25%) $2,139PFC✱

PCA✱

188 $2,261 (–13%)4 $2,800 (8%) $2,596

1,360 $1,385 $3,137 $2,255✱✱Models Not Specified

287 $1,548 $3,233 $2,368✱✱Hybrids of Specific Models

Pressfit



drop $1.2 million for every $100
saved on the average price of prosthe-
ses. The Joint Policy and Planning
Committee has repeated the survey of
hospitals on costs of protheses. The
report, which is near completion, will
provide up-to-date information.

Section 4. Volumes and
Outcomes

Overview

The relationship between volumes of
surgery performed in hospitals and
outcomes is under debate.32,33 Starting
with a seminal study by Luft, Bunker,
and Enthoven,34 there have been
eight studies showing that mortality
rates from total joint replacement
declined with hospital volume34-40

and seven showing that this relation-
ship did not hold.41-42 In five studies
that assessed the relationship between
surgical volumes and outcomes, three
found no relationship40,42,46 and two
found that surgeons with very low
volumes of total joint replacements had
higher mortality rates.45,47 Other out-
comes of interest in volume and out-
comes studies have included complica-
tions, revisions, and length of stay.

There are two explanations as to why
hospitals and surgeons with high
volumes for procedures should have
better outcomes: the hypothesis that
‘practice makes perfect’ and the hypo-
thesis that hospitals and surgeons with
high volumes who provide high-quality
care attract patients, through self-selec-
tion and referral, who are likely to
have good outcomes.36,39 If the ‘prac-
tice makes perfect’ hypothesis holds,
total hip and total knee replacements
should be concentrated in regional
centres of excellence. However, if
hospitals and surgeons with lower
volumes can produce good results, the
goal would be to ensure that the ser-
vices are available in communities
throughout the province.

In Ontario, there have been two
volume/outcome studies related to
total joint replacements. Coyte and
his colleagues, through matching
physician claims to OHIP with the

discharge abstract data, identified
18,530 patients who had total knee
replacements between 1984 and
1990 (personal communication,
1997). Of these, 1,301 procedures
were for revisions, for a crude rate
of 7%. About 20% of the patients had
two primary joint replacements during
the study period; as the laterality of
the knee is not coded in either the
hospital or the physician claims data, it
was not possible to accurately identify
which knee had been revised in those
patients. In order to estimate survival
times for the prostheses, Coyte et al
marked the date of the first total knee
replacement as the primary proce-
dure and the date of replacement of
the second knee as the revision. The
longest time to revision was the differ-
ence between the first time and the
date of revision. The shortest time to
revision was the difference between
time of the second time of the knee
replacement and the date of revision.

The estimate for the longest time to
revision produced the lower revision
rate of 4.3%, while the estimate for the
shortest time to revision was higher
at 8.0%. After controlling for severity
and comorbidity, Coyte found that
revision rates were higher for teaching
hospitals than for community hospitals
(relative risk 1.60, p=0.018), higher for
residents of urban communities than
for residents of rural communities
(relative risk 1.14, p=0.001), and high-
er for bilateral procedures than for
unilateral procedures (relative risk
2.96, p<0.001).

Kreder and his colleagues46 looked
at data on patients undergoing
elective total hip replacements in
Ontario in 1992 to see if there was
any relationship between surgeon
and hospital volumes on the one
hand, and complication rates and
length of stay on the other. The study
included 3,645 patients, 329 surgeons,
and 90 hospitals. Surgeons who did
more than 27 procedures a year dis-
charged their patients earlier than
surgeons who did fewer than 9 pro-
cedures a year. The mean difference
in length of stay was 2.4 days and

was statistically significant (p<0.05).
Complication rates requiring hospital
admission and mortality rates did not
differ by surgeon or hospital volume.

Data Source and
Methods
In this section, we extended research
on the relationship between surgeon
or hospital volumes and outcomes.
Following the methods outlined in
Appendix A7.1, we identified individ-
uals admitted to Ontario hospitals for
primary total hip and primary total
knee replacements from fiscal year
1993/94 to fiscal year 1995/96. The
CIHI records were matched with OHIP
billing claims, and records were
excluded if the CIHI procedure codes
did not match the Ontario Health
Insurance Plan (OHIP) procedure
codes. The records were also matched
with death records from the Office of
the Registrar General of Ontario to
verify deaths of patients occurring
within a year of the procedure. The
codes and algorithms for managing the
data are presented in Appendix A7.1.

To establish volumes of procedures for
hospitals and surgeons, we counted
all total joint replacements, elective
and non-elective, that were performed
during the study period. The average
annual rates were calculated for hos-
pitals that did hip procedures and
hospitals that did knee procedures.
The physician billing numbers on the
OHIP claims enabled us to identify the
surgeons and the average number of
procedures they performed annually.
Originally, we categorized the hospitals
and surgeons into quintiles of average
annual volumes, but because of the
small number of patients in the lower
quintile groups, we later combined the
bottom and middle two groups. Exhibits
7.14 and 7.18 show surgeons and hospi-
tals grouped into three categories: low
(below the 40th percentile), medium
(40th to 80th percentiles), and high
(above the 80th percentile).

The outcomes were assessed for elec-
tive primary total hip and total knee
replacements. In this stage of the
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project, patients were excluded if their
hips or knees were replaced because of
fractures or cancers. We also excluded
those who had bilateral procedures, so
that we could identify the outcomes
for specific elective primary replace-
ments. The major outcomes were:
deaths within three months and one
year of the procedure; readmissions
with infection within one year; revisions
within one year; complications during
index admission; and average lengths
of stay. The logistic regression analy-
ses of the outcomes on volumes were
adjusted for gender, age, diagnosis of
osteoarthritis; and the presence of

comorbid conditions as measured by
the Deyo49 modification of the
Charlson Index48 for use with admin-
istrative databases. As surgeons gen-
erally work within one hospital, we
built interaction terms into the
models to determine if the effects
of surgeon and hospital volumes
were statistically independent.

Findings

Total Hip Replacements

Exhibit 7.14 shows the volumes of
total hip replacements for surgeons
and hospitals. During the four-year

study period, 263 surgeons replaced
the hips of 12,952 patients. Surgeons
below the 40th percentile in volume
(fewer than 21 procedures a year)
accounted for about 10% of the pro-
cedures, while those above the 80th
percentile (more than 44 procedures a
year) accounted for 50%. The proce-
dures were performed in 97 hospitals,
with 39 hospitals in the low-volume
group (fewer than 41 patients a year)
accounting for 11% of the total hip
replacements. While there is some
relationship between hospital volume
and surgeon volume, they are not
tightly related to each other: low-
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Variable Low

Surgeon Volume Groups✱

Number of Providers 102

Total Patients 1,520

Patients/year <21

Hospital Volume (average) 92.5

Exhibit 7.14: Characteristics of Surgeon and Hospital Volume Groups for Hip Replacement
Surgery in Ontario, 1993/94 - 1996/97

✱ Low volume is less than the 40th percentile, medium volume is the 40th to 80th percentile 
and high volume is greater than the 80th percentile.

109

4,928

21-44

97.7

Medium

Hospital Volume Groups✱

39

1,390

<41

15.9

Low

52

6,504

>44

145.4

High

19

6,320

>111

188.7

High

39

5,242

41-111

68.5

Medium

31.7 23.775.3 75.738.0Surgeon Volume (average) 11.6

Data Source: Canadian Institute for Health Information, Ontario Health Insurance Plan

Average Age 68.7

Surgeon Volume Groups✱

Comorbidity >1(%) 3.0

Comorbidity >0(%) 17.9

Diagnosis Not Osteoarthritis (%) 7.1

Men (%) 40.1

Average Length of Stay (days) 11.3

Exhibit 7.15: Unadjusted Patient Characteristics and Outcomes by Provider Volume Groups
for Hip Replacements in Ontario, 1993/94 - 1996/97

✱ Low volume is less than the 40th percentile, medium volume is the 40th to 80th percentile 
and high volume is greater than the 80th percentile.

Variable Low

Died Within 1 Year (%) 1.2

Died Within 3 Months (%) 0.6

Infection Within 1 Year (%) 1.0

Revision Within 1 Year (%) 1.2

Complications at Index (%) 10.0

2.7

18.4

8.2

43.7

Medium

1.5

0.7

0.6

10.8

0.8

11.1

67.8

Hospital Volume Groups✱

2.9

21.4

6.8

42.6

Low

1.6

0.8

0.9

2.7

10.5

1.4

9.0

68.5

17.5

10.0

43.1

High

1.3

0.6

0.8

9.6

0.7

11.2

65.8

2.5

16.6

10.1

42.9

High

1.2

0.5

0.8

3.0

9.9

0.7

12.2

65.7

18.6

8.2

43.2

Medium

1.4

0.7

0.8

10.6

0.7

10.1

68.0

26.3 28.0Discharged to Rehabilitation (%) 23.5 28.7 31.322.1

Data Source: Canadian Institute for Health Information, Ontario Health Insurance Plan



volume surgeons operated in high-
volume hospitals, and high-volume
surgeons operated in medium- and
high-volume hospitals.

Exhibit 7.15 breaks down the patient
characteristics and outcomes by
surgeon and hospital volumes for
primary hip replacements. The
mortality rate was less than 0.7% after
three months and less than 1.5% after
a year. The readmission rate due to
infections was 0.8% within one year, and
about 10% of the patients had a compli-
cation during the index admission. The
revision rate was 0.8% within one year
and 1.8% within three years for those
patients for whom we had data. The
average length of stay was 10.8 days.

Exhibit 7.16 shows the adjusted odds
ratios for the five major outcomes.
As expected, the odds of mortality
within three months and one year
and complications during admission
increased with age and comorbidity
of the patients. Patients with osteo-
arthritis had better outcomes than
persons with other diagnoses, and
women had better outcomes than men.
Patients of low-volume surgeons were
more likely to have revisions within
one year as compared to patients of
high-volume surgeons, but the odds
ratio of 1.5 did not reach statistical
significance. With respect to hospital
volumes, there were no differences
except that patients in low- and
medium-volume hospitals were
slightly less likely to have complica-
tions during the index admission.

Exhibit 7.17 shows the multiple
regression results for predicting
average length of stay during the index
admission. Average length of stay
increased with patient age and comor-
bidity, and was higher for a diagnosis
other than osteoarthritis and for males.
It declined with each year, as one would
expect from the general trends in
length of stay. On average, patients
of high-volume surgeons stayed in
hospital a day less than patients of
low- and medium-volume surgeons,
after controlling for their characteristics.
Hospital volume was not related to
length of stay.

Total Knee
Replacements

Exhibit 7.18 shows the volumes of
total knee replacements for surgeons
and hospitals. During the study
period, 267 surgeons working in 88
hospitals replaced the knees of
14,352 patients. High-volume surgeons
(those who did more than 42 proce-
dures a year) accounted for 50% of the
procedures. Medium-volume hospitals
accounted for 43% of the replacements. 

The patient characteristics by
surgeon and hospital volumes are
displayed in Exhibit 7.19. Knee
patients were about two years older
on average than hip patients. The
outcomes for mortality, readmission
due to infection, complications and
revision were about the same for
total knee replacements as they were
for total hip replacements. The aver-
age length of stay was 10.3 days.

The adjusted odds of outcomes are
displayed in Exhibit 7.20. As before,
older patients, patients with comorbid
conditions and men had more
adverse outcomes. Diagnosis was
relatively unimportant as a predictor
of outcomes. With respect to volumes,
hospitals with low volumes were
marginally more likely to have
patients die within three months.
The odds of patients of low-volume
hospitals having revisions in the
first year were 2.2 times those of
patients of high-volume hopsitals.
Patients from low-volume hospitals
were more likely to be readmitted
for infection within one year than
were patients from high-volume
hospitals.

Exhibit 7.21 shows the multiple
regression results for average length
of stay of total knee patients.
Again, age, gender and comorbidity
were predictors of length of stay,
and average length of stay declined
over the study years. Patients of
low-volume surgeons stayed in
hospital on average, 1.4 days longer
during the index admission than did
patients of high-volume surgeons.

Discussion

Luft34,35 has advocated regionalizing
surgical procedures so as to reduce
mortality and improve outcomes.
There are six reasons for reconsid-
ering his points on surgical volume
and mortality. First, he began his
work by examining data from 1974
and 1975 supplied by the
Commission on Professional and
Hospital Activities in the United
States. The overall inhospital mor-
tality rate was 3.2%, while the rate for
low-volume hospitals was over 5%.
In our study, the overall mortality at
three months was about 0.5%, which
is consistent with rates in studies
published since 1990. The mortality
rates have dropped as the numbers
of procedures has increased, partic-
ularly for persons over 70 years of
age. The reduction in mortality
should reduce the relationship
between volume and outcome.

Second, Luft’s study included all
total hip replacements, including
urgent procedures for fractures and
cancers. The mortality rates are
higher for urgent procedures than
for elective procedures. Surgeons
with low volumes of procedures
provide total joint replacements for
fractures and cancer, and relatively
few elective procedures; it therefore
follows that they would have a
different case-mix and worse case-
mortality rates than high-volume
surgeons, who provide most elective
procedures and few urgent procedures.

Third, Luft’s study also noted that
mortality in total hip replacements
was high in very low-volume hospi-
tals and flattened out quickly as
volume reached 10 procedures a
year. The annual hospital volumes
in Ontario are substantially higher.
Hospitals providing 25 or fewer proce-
dures accounted for fewer than 10% of
total hip and total knee replacements.

Fourth, in other studies, Luft and
his colleagues reported substantial
variations in mortality rates by
region of the country and type of
hospital.34-37,39 Part of the variation
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was due to selection and referral, with
hospitals with better outcomes getting
good referrals. Sloan and his col-
leagues41 reviewed discharge abstracts
of 521 hospitals reporting to the U.S.
Commission on Professional Health
Activities in 1972 and 1981. They
found huge variations in mortality

rates for total hip replacement,
ranging from 0.0% to 29.1% in 1972
and 0.0% to 20.9% in 1982. The
mortality rate varied by year across
the hospitals as well. The variations in
hospital mortality rates within the low-,
medium- and high-volume categories
ruled out any volume/outcome

relationship. As the number of
procedures has increased and the
outcomes have improved over time,
the hospital volume-mortality relation-
ship has declined if not disappeared.

Fifth, Luft focused primarily on
deaths during the index admission.
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Surgeon Volume <21 vs >44

Hospital Volume <41 vs >111

21-44 vs >44

Patient Age Per 10 Years

41-111 vs >111

Patient Comorbidity 1 vs 0

Exhibit 7.16: Adjusted Odds Ratios for Outcomes by Patient and Provider Characteristics
for Hip Replacements in Ontario 1993/94 - 1996/97

Odd ratios in bold are statistically significant (p<0.05).
✱ OA=Osteoarthritis

Data Source: Canadian Institute for Health Information, Ontario Health Insurance Plan

>1 vs 0

Patient Sex Women vs Men

Patient Diagnosis OA✱ vs non-OA

1.34

0.73

1.04

1.14

1.67

Readmission 
for Hip 

Infection 
(Odds Ratios)

0.98

0.38

1.45

1.12

≤ 1 Year

1.86

1.05

0.98

0.94

0.58

Readmission 
for Hip 

Revision 
(Odds Ratios)

0.71

0.51

0.69

1.48

≤ 1 Year

1.32

0.97

2.88

1.31

18.27

Patient Death

(Odds Ratios)

0.59

0.76

4.89

0.83

≤ 3 Months

1.06

1.03

2.47

0.93

8.10

0.46

0.63

3.00

0.82

≤ 1 Year

0.66

1.08

1.29

0.75

1.76

Complications
during

Admission 
(Odds Ratios)

0.79

0.43

1.21

0.96

Surgeon Volume <21 vs >44

Hospital Volume <41 vs >111

21-44 vs >44

Patient Age Per 10 Years

41-111 vs >111

Patient Comorbidity 1 vs 0

Exhibit 7.17: Adjusted Comparison of Length of Stay by Patient and Provider Characteristics
for Hip Replacements in Ontario, 1993/94 - 1996/97

Regression coefficients in bold are statistically significant (p<0.05).

Data Source: Canadian Institute for Health Information, Ontario Health Insurance Plan

>1 vs 0

Patient Sex Women vs Men

Patient Diagnosis Osteoarthritis vs Non-osteoarthritis

95/96 vs 93/94

Fiscal Year of Admission 94/95 vs 93/94

96/97 vs 93/94

-0.50

1.18

0.75

-0.11

4.74

Multiple Regression Coefficients

Differences in Length of Stay (days)

0.63

-1.26

-1.53

1.54

-0.56

-2.39

1.55

1.31

-0.50

Transfer vs Home (+/- care)

Discharge Destination Rehabilitation vs Home (+/- care)



Kreder and his colleagues45,46 were the
first to match patient records with vital
statistics and to relate volumes and
outcomes to mortality occurring within
three months and the first year follow-
ing primary total hip replacement. In
so doing, they were able to follow
patients regardless of whether they
were discharged to home, rehabilitation
hospitals, or long-term care facilities.
Lastly, adjustment for case-mix is
required for comparing outcomes
across hospitals and surgeons; and this
was not done in the earlier studies.
Kreder et al adjusted for comorbidity
with the Deyo index. Problems in case-

mix adjustment pose major limita-
tions for making comparisons
across hospitals and surgeons.

It can be noted that in a study of
volumes and outcomes for total 
hip replacement in the state of
Washington, Kreder et al45 found
that low-volume surgeons had
significantly worse outcomes for
deaths, infections and revisions than
high-volume surgeons. However, the
low-volume surgeons (40th percentile)
performed one or two procedures a
year and high-volume surgeons above
the 80th percentile perform 11 or more

total hip replacements annually. In
Ontario, 9% of the surgeons performed
an average of one or two total hip
replacements a year, while 69% of the
surgeons did 10 or more. Compared
to the United States, Ontario has
very few, low-volume surgeons.

The results from these studies suggest
that surgeons should perform some
minimum number of total hip and
total knee replacements to maintain
their skills and competencies. Patients
of medium- and high-volume surgeons
tend to have better outcomes and
shorter lengths of stay than do
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Variable Low

Surgeon Volume Groups✱

Number of Providers 108

Total Patients 1,463

Patients per Year <14

Hospital Volume (average) 87.0

Exhibit 7.18: Characteristics of Surgeon and Hospital Volume Groups for Knee Replacement
Surgery in Ontario, 1993/94 - 1996/97

✱ Low volume is less than the 40th percentile, medium volume is the 40th to 80th percentile 
and high volume is greater than the 80th percentile.

108

5,745

14-42

100.2

Medium

Hospital Volume Groups✱

35

1,914

<48

23.7

Low

51

7,144

>42

181.5

High

17

6,311

>113

193.5

High

36

6,127

48-113

78.6

Medium

25.2 23.466.9 61.237.6Surgeon Volume (average) 6.1

Data Source: Canadian Institute for Health Information, Ontario Health Insurance Plan

Average Age 70.1

Surgeon Volume Groups✱

Comorbidity >1(%) 3.2

Comorbidity >0(%) 20.4

Diagnosis Not Osteoarthritis (%) 8.3

Men (%) 41.6

Average Length of Stay (days) 11.5

Exhibit 7.19: Unadjusted Patient Characteristics and Outcomes by Provider Volume Groups
for Knee Replacements in Ontario, 1993/94 - 1996/97

✱ Low volume is less than the 40th percentile, medium volume is the 40th to 80th percentile 
and high volume is greater than the 80th percentile.

Variable Low

Died Within 1 Year (%) 1.8

Died Within 3 Months (%) 0.8

Infection Within 1 Year (%) 1.4

Revision Within 1 Year (%) 0.6

Complications at Index (%) 9.0

3.0

20.3

8.0

37.2

Medium

1.3

0.6

1.4

10.5

0.9

9.8

70.0

Hospital Volume Groups✱

3.3

18.1

5.6

40.7

Low

1.5

0.7

1.9

3.4

10.8

1.1

6.6

70.1

21.4

9.7

37.9

High

1.0

0.4

1.5

10.0

0.8

11.0

69.2

3.3

21.7

9.5

37.6

High

1.1

0.4

1.4

3.2

10.0

0.6

11.8

69.1

20.8

9.3

37.6

Medium

1.3

0.6

1.4

10.5

0.9

10.0

70.0

25.8 19.2Discharged to Rehabilitation (%) 29.2 28.2 32.224.9

Data Source: Canadian Institute for Health Information, Ontario Health Insurance Plan
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Surgeon Volume <14 vs >42

Hospital Volume <48 vs >113

14-42 vs >42

Patient Age Per 10 Years

48-113 vs >113

Patient Comorbidity 1 vs 0

Exhibit 7.20: Adjusted Odds Ratios for Outcomes by Patient and Provider Characteristics for
Knee Replacements in Ontario, 1993/94 - 1996/97

Odd ratios in bold are statistically significant (p<0.05).
✱ OA=Osteoarthritis

Data Source: Canadian Institute for Health Information, Ontario Health Insurance Plan

>1 vs 0

Patient Sex Women vs Men

Patient Diagnosis OA✱ vs non-OA

1.57

0.84

0.90

1.11

1.69

Re-admission 
for Knee 
Infection 

(Odds Ratios)

0.79

0.55

0.67

0.80

≤ 1 Year

2.24

0.91

0.77

1.57

0.80

Re-admission 
for Knee 
Revision 

(Odds Ratios)

0.91

1.10

1.15

0.57

≤ 1 Year

1.39

1.61

2.44

1.30

23.70

Patient Death

(Odds Ratios)

0.66

1.28

5.36

1.76

≤ 3 Months

1.22

1.22

2.50

1.08

9.58

0.58

0.94

3.13

1.60

≤ 1 Year

0.53

0.99

1.19

0.83

2.05

Complications
during

Admission 
(Odds Ratios)

0.71

0.96

1.19

0.98

Surgeon Volume <14 vs >42

Hospital Volume <48 vs >113

14-42 vs >42

Patient Age Per 10 Years

48-113 vs >113

Patient Comorbidity 1 vs 0

Exhibit 7.21: Adjusted Comparison of Length of Stay by Patient and Provider Characteristics
for Knee Replacements in Ontario, 1993/94 - 1996/97

Regression coefficients in bold are statistically significant (p<0.05).

Data Source: Canadian Institute for Health Information, Ontario Health Insurance Plan

>1 vs 0

Patient Sex Women vs Men

Patient Diagnosis Osteoarthritis vs Non-osteoarthritis

95/96 vs 93/94

Fiscal Year of Admission 94/95 vs 93/94

96/97 vs 93/94

0.21

0.47
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0.18

2.76

Multiple Regression Coefficients

Differences in Length of Stay (days)

0.41

-0.21

-1.71

0.86

-0.66

-2.11

1.42

-0.43

-0.39

Transfer vs Home (+/- care)

Discharge Destination Rehabilitation vs Home (+/- care)



those of surgeons with low average
volumes. Hospitals maintain their
volume by offering programs of
total hip and total knee replace-
ments and by having adequate
medical, nursing and rehabilitation
staff to provide services effectively.
The results of our study indicate
that low-volume hospitals providing
fewer than 25 total joint replace-
ments annually are less likely to
achieve optimal results with their
programs. These are issues that
orthopedic surgeons and their hos-
pitals need to address jointly.

Section 5. Times in the
Surgeon’s Queue for
Elective Primary Total
Hip and Total Knee
Replacements

Overview

The issue of waiting times for surgery
is a familiar one for users of the
Canadian health care system. As
was the case with cardiac care some
years ago, queues are now an issue
for orthopedic surgery, particularly
total hip and total knee replacements,
and problems are periodically
encountered with waiting times.

The surgeon’s queue has three stages.
The first stage is when family physi-
cians refer patients to orthopedic
surgeons for consultation. In a
survey of specialists across Canada
in 1996, the Fraser Institute reported
that the median time from referral to
consultation was 8 weeks.50 During
the second stage the surgeons assess
the patient and consider the appro-
priate management strategies. The
third stage begins with the decision to
proceed with surgery and ends with
the provision of surgery. The Fraser
Institute reported that in Ontario
the median waiting time between
date of consultation and date the
surgery is performed is 11.9 weeks,
the second-longest time in Canada.

The time in the surgical queue is the
time between consultation and the
actual date of surgery. Scheduled

surgery may be cancelled by the
hospital or surgeon, or the patient
may postpone it for personal reasons.
If operating times become available
unexpectedly, the surgeon can ask
patients if they would prefer to go
in ahead of schedule. The Ontario
Expert Panel on Hip and Knee Arthro-
plasty recommended criteria for
surgical priority.51 Working on the
assumption that appropriateness of
surgery would be based on radiologic
findings and detailed examinations,
the panel based their criteria on the
definitions of functional capacity
defined by the American College of
Rheumatology,52 levels of pain on rest
and activity, problems in working or in
providing care, for someone at home
and expected improvement in func-
tional capacity. Naylor and his
colleagues51 created scenarios based
on these criteria. They modified the
RAND Delphi method53,54 to obtain
ratings of urgency by the experts.

The panel recommended the following
waiting times: For patients appro-
priate for surgery with near-normal
functional status in spite of some
impairment in mobility (ARA func-
tional class II), mild pain on activity,
and no rest pain, the experts judged
that a waiting time of six to 12
months was appropriate. For
patients who had diseased joints
that were interfering with work or
caregiving (ARA functional class III),
and had severe pain on activity, and
some pain at rest, the panel recom-
mended waiting times of three to six
months. A waiting time of one to
three months was recommended for
patients who were largely incapacitat-
ed (ARA functional class IV), had
severe pain on activity, and rest pain
that was absent or mild. A waiting
time of under one month was recom-
mended for patients largely incapacit-
ated by pain in the joint, experiencing
moderate to severe pain at rest, and
with a good prospect for improvement
of functioning and/or reduction in
pain. There was a consensus that
clinically appropriate patients should
not have to wait longer than a year,
regardless of the levels of disability

and pain. Ideally, the criteria for
urgency would be from the time of
referral to a specialist by the family
physician to the actual date of
surgery, but in reality it would be
difficult to apply these criteria until
the orthopedic surgeon has com-
pleted the consultation, the date
patients are entered into the queue.

Data Source and
Methods

We used OHIP claims to identify all
patients in Ontario who had primary
total hip and total knee replacements
in 1996/97, and reviewed these to iden-
tify the date of consultation with the
ortho-pedic surgeon. Time in the queue
was defined as the number of days
between this consultation and the actual
date of surgery. The times in the queue
were divided into four categories: one to
three months, three to six months, six
months to one year, and over one year.
As some waits were very long, we used
the median rather than the mean as
the measure of central tendency.

The frequency distributions and
median waiting times are presented
by District Health Council (DHC). In
Section 1 of this chapter, we presented
the rates of total primary hip and
total primary knee replacements by
DHC. The median waiting times were
correlated with these rates across the
DHCs to examine whether DHCs with
high rates for total joint replacements
had shorter median waiting times.

Findings

In 1996/97, there were 4,624 total
primary hip replacements and 6,208
total primary knee replacements. OHIP
claims for the consultation prior to
surgery for about 96% of the procedures
were: 4,448 for total hip replace-
ments and 5,989 for knee replacements.
The median time in the queue for hip
replacement surgery was 17 weeks, and
22 weeks for knee replacement surgery.

As shown in Exhibit 7.22, 40.6% of hip
replacement patients had their surgeries
within the recommended window of
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three months; 19.3% waited three to
six months; and 16.9% waited longer
than a year. In 16 DHCs, at least
40% of patients had their surgeries
within three months of the last
consultation and fewer than 20%
waited longer than a year. These
DHCs were in South West Ontario,
the Niagara region, and Metropolitan
Toronto. The longest waits were for
residents of Northwestern Ontario,
where 44.2% of patients waited a
year or more for the procedure.

For elective knee replacement, about
one-third (32.7%) of patients had their
surgeries performed within three
months; another 23.2% patients were
in the queue from three to six months;
and 22% waited more than a year, as
indicated in Exhibit 7.23. In only
three DHCs did 40% of patients or
more receive their procedures within
three months of the last consultation.
There were two DHCs (Champlain
and Quinte-Kingston-Rideau) where
more than one-third of the residents

having total knee replacements waited
more than a year for the procedures.

The median queuing times for total
primary hip replacement ranged
from 8 weeks in Thames Valley to
43 weeks in Northwestern Ontario, a
fivefold variation. Similarly, the median
times for knee replacements ranged
from 12 weeks in Thames Valley to
36 weeks in Quinte, Kingston, Rideau,
a threefold variation. The rank order-
ing of the median waiting times for
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Data Source: Canadian Institute for Health Information, Ontario Health Insurance Plan

in Ontario, 1995/96
Waiting Times for Primary Hip Replacements by District Health CouncilExhibit 7.22:

20% 40% 60% 80% 100%0%

1-3 months

Ontario
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Thames Valley

Grey, Bruce, Huron, Perth
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Niagara Region

Metropolitan Toronto

Muskoka, Nipissing,
Parry Sound & Timiskaming

Grand River

Algoma, Cochrane,
Manitoulin & Sudbury

Durham, Haliburton,
Kawartha & Pine Ridge

Simcoe-York

Halton-Peel

Hamilton-Wentworth

Northwestern Ontario

Champlain

Quinte, Kingston, Rideau

3-6 months 6-12 months 12+ months



total hip and total knee replacements
for DHCs are highly correlated (r=0.69).
However, there are exceptions to the
orderings: whereas Northwestern
Ontario had the longest median queu-
ing time for total hip replacements,
(44 weeks) the median time for total
knee replacements was half as long
(22 weeks).

The age- and sex-adjusted rates per
100,000 population for the OHIP
primary hip replacement cohort

ranged from 41 for Algoma, Cochrane,
Manitoulin and Sudbury to 85 for Grey,
Bruce, Huron and Perth. The adjusted
rates for the knee replacements
cohort were higher across the province,
ranging from 60 in Champlain to 132
in Grey, Bruce, Huron and Perth. The
rank order correlations between rates
and median waiting times were
moderate for primary total hip
replacements (rho= -0.482) and low
for primary total knee replacement
(rho= -0.14). Exhibit 7.24 indicates a

trend between DHCs, with the lowest
rates having the longest waiting times.
However, the rank order correlation,
although negative, is not significant
at the 0.05 level for either hip or
knee replacements.

Discussion

The strengths and weakness of this
study are those based on the analysis
of administrative data. The power of
the methods is that the data are not
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Data Source: Canadian Institute for Health Information, Ontario Health Insurance Plan

in Ontario, 1995/96
Waiting Times for Primary Knee Replacements by District Health CouncilExhibit 7.23:
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just based on a sample, but include
the entire population of eligible
elective primary hip and knee
replacement surgeries in Ontario.
We have taken the date of surgical
consultation to indicate the date on
which the decision was made to
offer joint replacement surgery.
Orthopedic surgeons can bill for a
surgical consultation only once a
year; thus, for surgeons with waiting
lists longer than a year, it is possible
that the decision to proceed with
surgery was made at a visit previous
to the last consultation. Therefore,
this limitation may lead to either an
underestimate or an overestimate
the true waiting time.

Waiting time is defined by the Fraser
Institute as the period between making
the decision to operate and receiving
the operation.50 The data from the
Fraser Institute came from orthopedic
surgeons who report the typical time

it would take to book the next
appointment for surgery. In our
study, the median times for hip and
knee replacements in Ontario were
17 and 22 weeks, respectively, and
considerably longer than the wait of
12 weeks reported by the Fraser
Institute.50

In an earlier study, Coyte et al55

surveyed 1,486 Medicare recipients
from the United States and 516 individ-
uals from Ontario who received knee
replacements between 1985 and 1989.
Once a patient decided to have surgery
following a consultation, the median
waiting times were 4.5 weeks in the
U.S. and 13.5 weeks in Ontario. Ninety-
five percent of the respondents in the
U.S. found their waiting times accept-
able, compared to 85% of the patients
in Ontario.

Williams et al56 surveyed 209 primary
total hip and total knee patients of

19 surgeons from across Ontario
before and after they had surgery.
Only 16% of the patients had surgery
within three months; 19% waited for
four to six months, 31% waited seven
to 12 months, and the remaining
34.1% waited a year or longer. The
waiting times were unrelated to the
severity of pain or disability reported
in the initial interview. The surgeons
reported that they book the patients
on a first-come, first-serve basis. In
the final interview the patients were
asked if they would have switched
surgeons with shorter queues had it
been possible, and 90% of them
indicated they would have stayed
with their surgeons.

Even when the queue is triaged, Roy
and Hunter’s review of an orthopedic
waiting list in the U.K. found few
differences between patients classified
as urgent and non-urgent.57 Interest-
ingly, they also found that about 10%
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of patients had deteriorated and
needed to be taken off the list. In two
cases, Roy and Hunter even changed
the joint to be replaced due to ensuing
deterioration. It is the deterioration
and subsequent needs of the patients
while in the queue that raises
concern in health service providers.

Rationing is defined by the National
Health System in the U.K. as withhold-
ing, without consent, potentially
beneficial treatment, which implies
exclusion or denial of service. Cost is
the unavoidable underlining constraint,
which leads to rationing. Even if the
overall health care budget were to be
expanded through increasing or
redistributing taxes, the budget would
still be finite and priorities for pro-
cedures would still have to be set.

Comparisons between the United
States and Canada have consistently
shown that waiting times in the U.S.
are shorter for a variety of procedures.
In the U.S., the higher costs of care
are deemed preferable to the
rationing of queues for services.
Bell et al58 conducted telephone
interviews of 18 Canadian and 48
American hospitals in cities with
populations of 500,000 or more.
The hospitals were asked for the
costs and waiting times for seven
procedures, including total knee
replacement, for patients who were
willing to pay for the expenses out-
of-pocket. The median waiting time
was 3.6 weeks for hospitals in the
U.S. as compared to 23.6 weeks in
Canada. In U.S. dollars, the median
charges for total knee replacement
were $26,805 in the United States
and $10,651 in Canada. Bell et al58

concluded that American hospitals
provide faster care at higher prices
than Canadian hospitals.

In a commentary on the study, Rice59

noted that faster care and higher
prices applied to Americans who
had sufficient health insurance and
could pay for part of the costs for
the procedures. Those who lack
health insurance or cannot pay the
out-of-pocket expenses may receive
the procedures, but they have to

wait for them. She noted that in
Canada, residents are covered with
universal public health insurance
and are willing to wait for the
services. Rice cautioned that faster
care and shorter waiting times in the
United States system, without uni-
versal health insurance coverage,
cannot be equated with the universal
public health insurance, longer waiting
times and lower costs in Canada.

Summary

Total hip and total knee replacements
are priority surgical services in Ontario.
The province has provided special
funds for the purchase of prostheses
to increase the numbers of procedures
to meet demand and reduce the
waiting times for surgery. The Health
Services Restructuring Commission
has recommended that the number of
total joint replacements be increased
by one-third over the next five years
to ensure that the rates for all areas
reach 1995/96 provincial averages and
to allow for the aging of the popula-
tion. They have called for an annual
total of 19,300 total hip and total
knee replacements by the year 2003.

There are issues related to the recom-
mendation that can be addressed.
First, there is the intent to respond
to unmet need for the procedures,
but the level of unmet needs is not
known. Hawker et al60 are currently
undertaking population-based studies
in an area with a high rate for total
joint replacement and an area with
a low rate to estimate the levels of
need, to determine if the levels of
unmet need are higher in the area
with a low rate, and whether those
with clinical evidence of need wish
or plan to have the arthroplasty.
The results of this study are being
anticipated with interest.

There is interest in the creation of a
registry for total joint replacement,
such as those in operation in the
Scandinavian countries. The Canadian
Orthopedic Association has called
for the formation of registries in
Canada, and is negotiating with the

Canadian Institute for Health Infor-
mation for the creation of a registry
across Canada. The Ontario Ministry
of Health has funded a demonstration
project to enable orthopedic surgeons
and hospitals in Southwestern
Ontario to create a population-based
registry that would include informa-
tion on specific surgical services,
implants, and characteristics of
patients, in addition to the discharge
abstract data. The goal is to replicate
the registries maintained by the
Orthopedic Associations in Norway,
Sweden and Finland. Such registries
offer the prospects of longer term
monitoring the outcomes of total
joint replacements related to surgical
procedures and prostheses, regional
planning, and managing access to
procedures.

The Health Services Restructuring
Commission has called for a formal
system for queuing patients that
would include standard methods for
assessing appropriateness and
urgency of surgery. Assessments of
appropriateness, using criteria such
as those recommended by the Ontario
Expert Panel,51 would serve to improve
equity in access, and urgency ratings
would be used to schedule patients
in the queue and ensure that waiting
times are related to need.

The referral process begins when the
patients present with pain and prob-
lems related to their hips and knees.
As noted in Chapter 5, primary care
physicians reported barriers to spe-
cialist services, and rheumatologists
and orthopedic surgeons are not
equally accessible across Ontario.
Generally, family physicians may not
be aware of the time it takes to
arrange consultations with orthopedic
surgeons in the area, or of the lengths
of their queues once the patients are
accepted and entered into the queues.
Since total hip and total knee replace-
ments are elective, patients learn about
and seek out specific surgeons for
consultation. Once they have consulted
a surgeon, they may be reluctant to
switch surgeons, even if there is the
prospect for a reduced waiting time
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for surgery. While patients are willing
to wait weeks and months for the
procedure, there is little evidence as
to how long they can wait before
they deteriorate with respect to dis-
ability and pain. There is evidence to
suggest that outcomes are not related
to the length of time patients spend
in the queue.56

The waiting list is the most difficult
issue to address. At this point, with
regard to elective procedures such as
total joint replacements, hospitals
control the beds, operating times
and resources they make available.
It is argued that Ministry funding
for the purchase of prostheses may
have to be extended to include the
costs of operating rooms and beds
in order to increase the numbers of
total joint replacements and reduce
the waiting lists and queuing times.

As operating times for total joint
replacements are made available to
surgeons, they decide which patients
to book for the procedures.
Surgeons control the queues, and
there are few attempts to standardize
the reporting of waiting times, or to
rationalize or coordinate the queues
across surgeons or within hospitals.
Consequently, governments and
funding agencies find it difficult to
determine if increased funding for
procedures would reduce waiting
times in the queues. Typically, a
surgical event is registered only
after it has occurred. Consideration
could be given to registering patients
at the time of the surgical consulta-
tion when the decision is made to
proceed with surgery. If this infor-
mation were filed along with infor-
mation about the booking dates, can-
cellations and final date of surgery, it
may be possible for the registry
information to systematically address
the issues of times in the queue.

There are opportunities for reducing
costs of total joint replacements. As
indicated in the study by Cheung et al,24

there is substantial room for savings
in the purchase of implants for total
hip and total knee surgery. There
should be equity in the prices paid

for the same makes and models of
prostheses. This could be achieved if
hospitals exchanged information on
the contracts they have with suppliers.
As noted in the last ICES Practice
Atlas, substantial savings can be
achieved by group purchasing and
standardized criteria for prosthesis
selection. It may be possible for sur-
geons and hospitals in Southwestern
Ontario to coordinate their purchases
of prostheses as they develop the
registry for total replacements.

A major determinant of costs is the
average length of stay in acute care
services. As noted, the average
lengths of stay continue to decline in
European countries and the United
States as well as in Ontario. The
length of stay in acute care beds is in
part contingent on the rehabilitation
services available following discharge.
In Chapter 9, we show the variability
in post-acute rehabilitation services.

One approach worthy of evaluation
is that taken by St. Joseph’s Hospital
in Hamilton in the planning of ser-
vices for total joint replacements 
(St. Joseph’s Hospital, personal com-
munication, 1998). A management
team developed care guidemaps for
total hip and total knee patients,
and reduced their length of stay to
seven days, at which time they are
discharged to home without further
services. The team estimated that
the total direct costs for the seven
days of care, exclusive of physician
fees, are $6,943 for hip patients.
They have developed alternative
care plans, based on the characteristics
of the patient and circumstances in
the home. By keeping patients in
acute care for just three days and
then transferring them to rehabilitation
services for four days, the direct costs
can be reduced by $1,500. For patients
who can be discharged to home
after four days and arranging and
paying for SEN professional visits in
the home for three days, the direct
costs for the seven days of care
would be $5,640 for hip replace-
ments. The St. Joseph’s team has
been following the patients who

experienced these alternative plans,
and the preliminary reports suggest
that all three plans result in good
outcomes. They have commenced a
formal evaluation of these services
and may have to revise their plan to
take into consideration the recom-
mendations of the Health Services
Restructuring Commission for
Hamilton (St. Joseph’s Hospital,
personal communication, 1998).

The Health Services Restructuring
Commission has set targets and
benchmarks for the provision of
total hip and total knee replace-
ments in Ontario, and the Ministry
has given priority funding for the
procedures. It is up to hospitals
and surgeons to orchestrate and
provide the procedures in the most
cost-effective manner possible.
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Appendix A7.1

Surgical Services for
Total Joint
Replacements

The data for this chapter came from the
Discharge Abstract Data from inpatient
hospital separations, provided by the
Canadian Institute of Health Inform-
ation (CIHI), for the fiscal years
1981/82 through 1996/97. The first
step was to select all CIHI records for
total hip and total knee replacements.
CIHI records were considered as being
for hip replacement if any of the
valid procedure fields had a Canadian
Classification of Therapeutic, Diagn-
ostic and Surgical Procedure (CCP)
code of 9351 or 9359. The records
were considered as being for total knee
replacement if the CCP of 9341 was
found in any of the procedure fields.

Total joint replacements for fractures
and cancer were considered to be
urgent and nonelective. Records were
excluded if they had (ICD-9) codes
for fractures (800x through 899x),
non-medical causes of injury (E800-
E869, E880-E928, and E950-E999),
malignant neoplasms (140x through
208x) or neoplasms of uncertain
behavior (235x through 239x).

Procedures were considered to be
revisions of total joint arthroplasty
if any one of the ten fields for diag-
noses had codes for osteomyelitis of
hip (7300 through 7303, 7308, and
7309), mechanical complications of
orthopedic device (9964), infection
due to internal joint prosthesis (9966),
other complications of internal
prosthetic device (9967) or postop-
erative infections (9985 and 9986).
All of the remaining records were
considered to be primary replacements
of the total hip and total knee.

For the study of the relationships
between hospital volumes, surgeon
volumes and outcomes, we matched
claims from the Ontario Health
Insurance Plan (OHIP) with the CIHI
records. We started with records

from the CIHI Discharge Abstract
Data with CCP codes for total hip
replacement (9351 or 9359) and
total knee replacements (9341) for
the fiscal years 1993/94 through
1996/97. For the same fiscal years,
we abstracted the OHIP claims with
the suffix of ‘A’ and the fee codes
for total primary hip replacement
(R440 or R553), revision of total hip
replacement (R241), total primary
knee replacement (R441 or R248),
and revision of total knee replace-
ment (R244).

The CIHI records were matched on the
unique identifying number with the
OHIP claims. Matching recordings had
to have the same unique identifying
number with the OHIP service date
falling within the admission and dis-
charge date of the CIHI record. About
two percent of the CIHI records did not
have the unique identifying number.
For the CIHI records with unique
identifying numbers, 89% were
matched successfully with OHIP
claims.

There were three sets of reasons for
the mismatches. For about 25% of
the unmatched CIHI records, there
were no OHIP claims. Over half of
these records were from hospitals
in Kingston where members of the
South East Academic Medical
Organization, full-time medical faculty
at Queens University, stopped
billing for their services once they
received a global contract for their
services from the Ministry. Without
claims for physician services we
could not relate the total joint
replacements to specific surgeons.

For half of the mismatching CIHI
records and OHIP claims, the OHIP
claims were for orthopedic proce-
dures other than the total joint
replacements specified on the CIHI
record. In the remaining one-quarter
of the mismatches, the OHIP claims
related to the CIHI records were for
non-orthopedic procedures.

The average annual volumes of total
hip and total knee replacements for
surgeons and hospitals were based

on CIHI records, regardless of
whether the procedures were elective
or non-elective. The outcomes were
for elective primary total joint
replacements based on matched
records excluding fractures and cancer.
For both total hip and total knee
replacements, the outcomes were
specified for only those patients
who had one joint replaced. If
patients had both hips or both
knees replaced during the study
period, they were excluded from
consideration as one could not
relate the adverse events to the
specific joint replaced.

The outcomes were complications
during admission, readmission for
infection of the joint replaced, re-
admission for revision of the primary
total joint replacement and death.
They were assessed within three
months and again within the first
year following the date the procedures
were performed. Complications and
readmission for infection were deter-
mined from the CIHI records, and
revisions were identified from the
matched CIHI records and OHIP
claims. Through special research
agreements with the Ministry of
Health and the Office of the Registrar
General, we obtained the identifiers
of the patients in the study. The
patients were linked to the statements
of death through the Ontario Cancer
Registry which uses Automatch® for
probabilistic matching. Once the vital
status of the patients was determined,
the identifiers were removed from the
data files. All deaths were included
in the analysis, regardless of the
underlying cause of death listed on
the statements of death.
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Chapter 8
Osteoporotic Fractures:
Incidence and
Impact

Overview

Osteoporosis is a skeletal disease
characterized by low bone mass and
deterioration of bone tissue, leading to
enhanced bone fragility and conse-
quently an increase in susceptibility
to fracture.1 People with osteoporosis
are predisposed to fractures of the
hip, vertebrae, wrist, humerus, pelvis
and rib, as well as to other, less
common types of fractures. Given
sufficient force, bone fractures can
occur in anyone, but they are
considered to be osteoporotic when
they result from minimal trauma such
as a fall from standing height, which
would not normally result in a fracture
in young, healthy adults. For example,
about 90% of hip and wrist fractures
among the elderly are the result of
mere slipping or tripping.2,3

As with many other chronic diseases,
the incidence and prevalence of
osteoporosis increase with age. For
example, hip fracture rates are
known to increase exponentially

from age 50 years.4,5 In white women,
it is estimated that the lifetime risk of
a hip fracture, a clinically diagnosed
vertebral fracture or a wrist fracture
are 17.5%, 15.6% and 16.0%, respec-
tively. About 40% of women will
experience one or more of these
three fracture types during their
lifetime. For white men, the respective
lifetime risks are 6%, 5% and 2.5%.6

It has been estimated that in 1993
the cost of treating fragility frac-
tures in Canada was $1.3 billion.7

The rationale for studying osteo-
porotic fractures is that they result
in considerable long-term residual
disability. In a study of functional
limitations experienced by 1,010
postmenopausal white women in a
retirement community in California,
those who had previously experi-
enced various types of nonviolent
fractures were compared to those who
had not.8 Women who had osteo-
porotic fractures were two to six
times more likely to report difficulty
with almost all activities surveyed,

including stair climbing, reaching,
bending, lifting, walking, getting in
and out of a car, cooking, shopping,
putting on shoes and doing heavy
housework. The two most difficult
tasks were cooking and shopping.
Compared with all osteoporotic frac-
tures, hip fractures were most strongly
associated with difficulty in walking
and descending stairs, and vertebral
fractures were most strongly associat-
ed with difficulty in bending, lifting
and climbing or descending stairs.

The purpose of this chapter is to assess
the magnitude of and the burden on
the health care system of the three
most common osteoporotic fractures:
wrist, vertebral and hip. Most of the
analyses will focus on hip fractures
because they account for the greatest
morbidity, mortality and costs. Almost
all patients with hip fractures require
hospitalization, unlike those with
wrist and vertebral fractures where
the majority are treated on an out-
patient basis. For wrist and vertebral
fractures, we report on rates; and



for hip fractures, we report on time
trends, in-hospital mortality, length of
hospital stay and discharge destina-
tion. Last, we explore issues around
the impact of hip fractures in terms
of use of rehabilitation services.

Data Source and
Methods

Three sources of data were used for
this study: discharge abstract data
from the Canadian Institute for Health
Information (CIHI) for the fiscal years
1985/86 through 1996/97; Ontario
Health Insurance Plan (OHIP) claims
data; and services data from the
Ontario Home Care Administration
System for the fiscal years 1993/94
and 1994/95, the last two years they
were available. The study was limited
to persons 50 years of age and over
who had been managed for wrist
fractures, vertebral fractures and hip
fractures. Population estimates used
in computing rates per 1,000 persons
were supplied by Statistics Canada.
Estimates were obtained for each
calendar year from 1985 to 1996.
Data were stratified by sex and 10-
year age groups, beginning with 50
years and ending at 90+ years. Age
standardization was performed by the
direct method using the 1986 Ontario
population as the standard to remove
any distortion in rates introduced by
the aging of the population over the
time period (Appendix A8.1).

For wrist fractures, rates are based on
type of treatment recorded in the OHIP
claims data. (Previous estimates in the
literature of wrist fractures have been
limited by use of data from hospital-
izations only.) For vertebral fractures,
our analyses are limited to the hospi-
talized fractures because, unlike treat-
ment for wrist fractures which have
site-specific billing codes in the OHIP
data, no specific treatment billing
codes exist for vertebral fractures.

The study of the use of rehabilitation
and other services following discharge
from an acute care hospital is limited
to patients discharged either to a
rehabilitation hospital or to home care.

For patients discharged with home care,
we examined the type of services they
received up to 90 days after the acute
care or rehabilitation hospital dis-
charge. The services include nursing,
physiotherapy, occupational therapy,
homemaking and other services. Home-
making services were measured in hours,
the remainder in visits. For patients
discharged to rehabilitation hospitals,
we calculated the length of the stay.

Small area rate variation (SARV) analy-
ses were conducted to examine geo-
graphic variations in discharge destina-
tion. The geographic unit was the Home
Care Program (HCP); there were 38
HCPs in Ontario. The SARV statistics
include the extremal quotient (EQ) and
the weighted coefficient of variation
(CV). The EQ is the ratio of the highest

to the lowest observed proportion of
patients receiving home care and reha-
bilitation and measures the relative
difference between extremes. The CV is
the ratio of the standard deviation of the
proportions to the mean proportion
among areas weighted by the popula-
tion in each area. The EQ and CV are
descriptive statistics and are not able
to test hypotheses like, for example,
whether or not the proportions are
statistically significantly different
between areas. Therefore, we con-
ducted the likelihood ratio chi-square
test, which allows us to test the hypoth-
esis that the proportion of patients dis-
charged home with home care does not
vary between areas. The comparison of
the uses of rehabilitation services was
adjusted for age, sex and comorbidity.
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Findings

Wrist Fractures
The numbers of osteoporotic frac-
tures by sex are displayed in Exhibit
8.1. Wrist fractures are the most
common fractures occurring in
women under 80 years of age. In
terms of total number of fractures for
both sexes and all ages, there were
slightly more wrist fractures (n=9,653)
than hip fractures (n=9,382). Similar
to hip fractures, most wrist fractures
occur in women, and about one-half
occur in women aged 65 years or over.

The age-specific rates for hospital
discharges for all three types of
osteoporotic fractures are shown in
Exhibit 8.2. In fiscal year 1996/97,
11.5% of wrist fracture patients were
hospitalized for treatment.

Vertebral Fractures
For this injury, the lowest treated preva-
lence for the age groups studied is in
patients 50-59 years of age. Approxi-
mately 1,000 patients are hospitalized
each year with a vertebral fracture in
Ontario (Exhibit 8.1). Since the vast
majority of vertebral fractures do not
require hospitalization, the hospital
discharge data capture only the most
severe cases.

Hip Fractures
Trends in Hip Fractures

In 1985/86, the number of hip frac-
tures among those aged 50 and over
in Ontario was 7,415; in 1996/97, this
increased to 9,382 (Exhibit 8.1). The
overall hip fracture rate has remained
fairly constant throughout the 12-year
period: the steady rise in the number
reflects the steady rise in the popula-
tion aged 65 years and over. In fiscal
year 1996/97, the rate was 1.8 per
1,000 men and 4.4 per 1,000 women
(Exhibit 8.3). Three-quarters of all
hip fractures occurred in women.

Hip fracture rates increased exponen-
tially with age for both men and women
through ages 50 to 89, nearly tripling
for each 10 years of life (Exhibit 8.2).
After age 90, the treated prevalence

rate continued to increase but at a
reduced rate. In the youngest age
group (50-59), men and women had
equal rates of hospitalization for hip
fracture. After age 59, the rate was
higher in women than in men; and
from ages 69 through 89, the rate in
women was twice that of men, falling
to a ratio of 1.7 to 1 for those aged 90

and over. The treated prevalence rate
among women in Ontario increases
from 0.3 per 1,000 in those aged 50-59
to 38.2 per 1,000 in those aged 90 and
over. More than half of postmeno-
pausal women will live beyond age 80,
and many will live beyond age 90.
As a result, 63% of all hip fractures
occur in women over the age of 80.
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In-hospital Mortality for Hip
Fracture Patients

Exhibit 8.4 shows the distribution of
in-hospital mortality by age and sex.
The overall mortality rate among
patients 50 years and over who had
hip fracture as the diagnosis most
responsible for the hospital stay was
6.9%, and was twice as high among men
than women. When analyzed by whether
the patient had lived in the community
or was institutionalized prior to hip
fracture, the in-hospital mortality was
higher among institutionalized (8.3%)
than community-dwelling elderly (6.6%).

Hospital Stay

When length of hospital stay (LOS) is
examined by type of fracture, hip frac-
tures account for 90.5% of the total LOS
for the three fractures combined, or
164,144 bed days for fiscal year 1996/97
(Exhibit 8.5). There has been a downward
trend in average LOS for hip fracture
patients over the 12-year period, result-
ing in approximately a 10-day differ-
ence between 1985 and 1996 (Exhibit
8.6). The age-adjusted average length
of stay in 1985 was 29.2 days, compared
to 19.1 days in 1996. On average,
length of stay for patients previously
in an institution is 5 days shorter than
for those who had been living in the
community prior to their hip fracture.

Trends in Discharge Destination
Following Hip Fracture

The ability to return home after suffer-
ing a hip fracture is an increasingly
important outcome measure because of
its effects on social function and the
high cost of long-term institutional care.
Among patients who were in institu-
tions prior to their hip fracture, 97%
returned to institutional care following
hospital discharge. Exhibit 8.7 shows
the discharge destination by year for all
surviving patients who had been living
in the community prior to their hip
fracture. Overall, a lower percentage of
patients returned directly home in
1996 (43.9%) compared to 1985 (60.8%).
There have also been increases in the
proportion being transferred to nurs-
ing homes, other acute care hospitals
and rehabilitation facilities over this
time period. Perhaps a more telling
statistic is that among those who had
been community-dwelling, one in six
was discharged to a long-term care
institution immediately following hip
fracture in 1996/97.

Utilization of Rehabilitation
Services for Hip Fracture
Patients

Hip fracture patients who have a
prospect for returning to the com-
munity can be discharged either to a

rehabilitation hospital or to home care.
When patients are ready to leave the
rehabilitation hospital, they can be
transferred home either with or with-
out home care. Exhibit 8.8 indicates
that of those receiving rehabilitation
services, the majority receive home
care. The three groups (rehabilitation
hospital only, home care only or both)
did not differ significantly in terms of
age or comorbidity.

Exhibit 8.9 indicates that patients dis-
charged either home with home care
or to a rehabilitation hospital had
similar lengths of stay in acute care
hospitals. Exhibit 8.10 shows that
patients discharged from rehabilitation
hospitals who then require home care
services have, on average, more
nursing visits (8.2 vs. 5.9) and home-
making hours (23.4 vs. 18.4), but
slightly fewer physiotherapy visits
(5.8 vs. 6.5) than patients discharged
from acute care hospitals with home
care only. The discharge data from
rehabilitation hospitals do not specify
the amount or types of services
provided to hip fracture patients
during their stay.

Small Area Rate Variation
Analysis 

The overall province-wide adjusted
proportion of patients discharged to
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1985/86 1,757 (1.67)5,658 (4.53) 646 (0.61)2,410 (1.93)

Fiscal
Year

All Hip Fractures Transcervical

1995/96 2,322 (1.74)6,778 (4.36) 983 (0.74)3,057 (1.97)

1991/92 2,095 (1.73)6,588 (4.64) 857 (0.71)2,895 (2.04)

Exhibit 8.3: Age-adjusted Hip Fracture Rates per 1,000 Population 50 Years and Over by Sex
in Ontario, 1985/86 - 1996/97

Data Source: Canadian Institute for Health Information

1987/88 1,739 (1.56)5,942 (4.50) 631 (0.57)2,526 (1.91)

1986/87 1,737 (1.59)5,699 (4.41) 629 (0.59)2,433 (1.88)

1993/94 2,163 (1.70)6,720 (4.52) 897 (0.71)2,961 (1.99)

1992/93 2,116 (1.71)6,685 (4.61) 861 (0.70)2,885 (1.99)

1996/97 2,453 (1.79)6,929 (4.35) 1,080 (0.79)3,110 (1.95)

Men
n(rate)

Women
n(rate)

Men
n(rate)

Women
n(rate)

1988/89 1,881 (1.66)6,160 (4.59) 653 (0.58)2,581 (1.92)

1989/90 1,968 (1.70)6,194 (4.52) 745 (0.64)2,593 (1.89)

1990/91 1,943 (1.64)6,254 (4.49) 782 (0.66)2,619 (1.88)

1994/95 2,175 (1.67)6,855 (4.51) 930 (0.71)3,117 (2.05)

Pertrochanteric

1,227 (0.92)3,410 (2.19)

935 (0.84)2,870 (2.17)

1,075 (0.89)3,248 (2.29)

902 (0.83)2,728 (2.11)

1,124 (0.89)3,412 (2.30)

1,119 (0.90)3,395 (2.34)

1,256 (0.92)3,509 (2.20)

Men
n(rate)

Women
n(rate)

1,038 (0.91)2,987 (2.22)

1,058 (0.91)3,058 (2.23)

991 (0.84)3,156 (2.27)

1,127 (0.87)3,439 (2.26)

948 (0.90)2,721 (2.18)

Unspecified

112 (0.08)311 (0.20)

173 (0.16)546 (0.41)

163 (0.14)445 (0.31)

206 (0.19)538 (0.42)

142 (0.11)347 (0.23)

136 (0.11)405 (0.28)

117 (0.09)310 (0.19)

Men
n(rate)

Women
n(rate)

190 (0.17)592 (0.44)

165 (0.14)543 (0.40)

170 (0.14)479 (0.34)

118 (0.09)299 (0.20)

163 (0.15)527 (0.42)



the community with home care only
was 70.6% among those receiving
rehabilitation services. The extremal
quotient (EQ) was 2.6, indicating a
moderate variation between Home
Care Programs (Exhibit 8.11). Of the
38 Ontario HCPs, only two (Metro
Toronto and Perth) had fewer than 40%
of community-dwelling hip fracture
patients discharged to home care only,
while 21, or 55%, of HCPs had more
than 90% discharged with home care
only (Exhibit 8.12). The likelihood ratio
chi-square test was statistically signifi-
cant (p=0.0001), indicating that there
were significant variations among the
Home Care Programs in Ontario in the
proportions of patients discharged
home with home care.

To shed light on some potential rea-
sons for this variation, we compared
the areas with a high rate of discharge
to home care only (>90%) to areas with
a low rate. Exhibit 8.13 indicates that
patients discharged from the high and
low-rate areas have similar acute care
LOS and comorbidity scores. These data
suggest that the choice of rehabilita-
tion setting is not accounted for by dif-
ferences in patient characteristics.

Discussion

These analyses indicate that osteo-
porotic fractures in Ontario are increas-
ing and are more common in women
than men. The sex difference in age-
specific fracture rates is explained
partly by the fact that women have
less-dense bones by the rapid loss of
bone tissue associated with meno-
pause6 and partly by the fact that more
women than men survive to the age of
vulnerability for osteoporotic fracture.

Wrist Fractures

In Canada, wrist fractures are the most
common fracture until age 80, when
their frequency is surpassed by hip
fractures. Similar findings have been
reported in the United States and north-
ern Europe.9,10 Wrist fractures are rarely
fatal and cause much less disability
than hip fractures. Comparable to other
studies, we found that approximately
10% of wrist fractures result in
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Among Hip Fracture Patients 50 years and Over
in Ontario, 1996/97

Age/Sex-specific In-Hospital Mortality Rates Exhibit 8.4:

Percent

Data Source: Canadian Institute for Health Information
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Exhibit 8.7: Percentage of Prior Community Dwelling Hip Fracture Patients 50 Years and
Over by Discharge Destination in Ontario, 1985/86 - 1996/97

Data Source: Canadian Institute for Health Information

1987/88 19.63.6 5.49.9

1986/87 17.43.7 4.811.4

1993/94 25.06.4 7.410.6

1992/93 24.66.0 6.310.4

1996/97 26.710.1 8.19.4

Fiscal Year RehabilitationAcute Care Nursing HomeChronic Care

1988/89 17.25.0 4.89.7

1989/90 19.34.7 5.610.7
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Home Care Only 7,17270.6 79.2 + 9.20.5

Exhibit 8.8: Type of Rehabilitation Service Received by Hip Fracture Cohort in Ontario, 
1993/94 - 1994/95

Data Source: Canadian Institute for Health Information, Ontario Home Care Administration System

Rehabilitation Hospital + Home
Care

1,69516.7 79.4 + 8.90.4

Rehabilitation Hospital Only 1,29512.7 78.6 + 9.60.4

Rehabilitation Group NumberPercent
Mean Age

(Years)

Comorbidity

4.8

4.7

4.7

Charlson
Mean

Mean
Number of

Comorbidities

Home Care Only 1318.7 + 20.5 20%

Exhibit 8.9: Acute Care and Rehabilitation Hospital Length of Stay and Mean Number of
Comorbidities by Type of Rehabilitation Service Received by Hip Fracture 
Cohort in Ontario, 1993/94 - 1994/95

Data Source: Canadian Institute for Health Information, Ontario Home Care Administration System

Rehabilitation Hospital + Home
Care

1417.0 + 12.1 10%

Rehabilitation Hospital Only 1417.1 + 11.2 4%

Rehabilitation Group
Acute Care Length of Stay

Percent Rural

MedianMean (SD) MedianMean (SD)

2934.1 + 23.2

2835.7 + 28.0

NA

Rehabilitation Hospital 
Length of Stay

NA

Home Care Only 5.9 + 11.8

Exhibit 8.10: Average Number of Nursing and Physiotherapy Visits and Hours of 
Home-making for Patients Receiving Home Care in Ontario, 1993/94 - 1994/95

Data Source: Ontario Home Care Administration System

Rehabilitation Hospital + Home Care 8.2 + 14.9

Rehabilitation Group
Mean 

Nursing Visits 
(SD)

5.8 + 5.2

Mean 
Physiotherapy Visits

(SD)

6.5 + 5.2

23.4 + 32.2

Mean 
Home-making Hours 

(SD)

18.4 + 32.8

Extremal Quotient 2.6

Exhibit 8.11: Summary Statistics From Small-area Rate Variation Analysis for Age-
standardized Home Care Program Area for Individuals With Hip Fracture
Receiving Home Care Only in Ontario, 1993/94 - 1994/95

Data Source: Canadian Institute for Health Information, Ontario Home Care Administration System

Coefficient of Variation 35.0

Summary Statistic Value

Age-adjusted Likelihood Ratio Chi Square 3,301.5 p=0.0001
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hospitalization and that most patients
require no rehabilitation services.11,12

However, it is important to study
wrist fractures because they serve as
an important marker for future frac-
tures. Women who experience wrist
fractures have double the expected
risk of vertebral and hip fractures.13

Before age 70, wrist fractures are asso-
ciated with a high risk of vertebral frac-
ture, and after age 70, they are associ-
ated with a high risk of hip fracture.

Vertebral Fractures

Vertebral fractures usually occur spon-
taneously or as a result of very minimal
trauma, such as a cough. Patients
with vertebral fracture are usually
treated outside hospital settings:
thus, accurate records of the incidence,
prevalence and costs of this type of
fracture are not readily available.
Differences in population sampling
and the absence of a universally
accepted definition of vertebral frac-
ture have led to differences in
reported prevalence and incidence
rates. Vertebral fractures usually
present with back pain (which is often
severe), but in many patients the
lesions are asymptomatic and may
be discovered only incidentally on
chest or spine X-ray films.14

The risks of pain and loss of physical
function increase progressively with
the number and severity of vertebral

fractures. Pain and reduced physical
activity lead to accelerated bone loss
and increased risk of subsequent
fractures, thereby sending the individual
on a downward spiral in physical per-
formance.15 It is estimated that one-
third of vertebral fractures come to
medical attention and 2% to 10%
necessitate admission to a hospital.12,16

Incidence data are now becoming
available from large epidemiologic
studies such as the European Vertebral
Osteoporosis Study (EVOS). In the
EVOS, a cross-sectional population-
based study, the prevalence of radio-
graphically defined vertebral defor-
mities was about 13% in women 65 to
69 years and 12% in men for the same
age group.17 For younger age groups,
vertebral deformities were relatively
more common in men than in women,
which may be attributed to men's
higher rate of traumatic vertebral
fractures. At about 65 years of age,
this pattern reversed, with a steep
increase in prevalence noted in elderly
women. Although the true incidence
of vertebral fractures is unknown,
there is evidence that the rate increases
exponentially with age, similar to the
rate of incidence for hip fractures.
The age-adjusted treated prevalence
of clinically ascertained vertebral
fractures has been estimated to be
between 5.3 and 6.2 per 1,000 persons
among white women aged 50 years

and over.14 There is currently a large
epidemiological study being conducted
in Canada, the Canadian Multi-Centre
Osteoporosis Study (CAMOS), which
will determine the prevalence and
incidence of vertebral fractures in the
Canadian population.

Hip Fractures

Unlike the majority of wrist and verte-
bral fractures, hip fractures invariably
require hospitalization and are costly to
the health care system because of the
need for surgical intervention, lengthy
hospital stays and high rates of subse-
quent institutionalization. Today, early
and better operative treatment with
early mobilization has reduced the
frequency of complications and
improved survival. Still, an estimated
18% to 28% of older hip fracture
patients die within one year of fracture,
and 25% to 75% of those ambulating
independently before their fracture can
neither walk independently nor achieve
their previous level of independent
living one year later.18-22

The number of hip fractures in Ontario
is expected to double by the year 2010,
due to an increasing and aging popula-
tion with longer life expectancy.23 In
1996, there were 9,382 patients hospi-
talized for hip fracture in Ontario. Con-
sistent with the findings from other
populations in Canada, the United
States, Britain and Scandinavia, we
found that hip fracture rates in Ontario
increase with age and are higher among
women.4,24-28 Each year in Ontario, an
increasingly large number of elderly
patients present with these injuries.

The exponential increase in hip frac-
tures with aging is due in part to the
age-related increase in the risk of
falling and the age-related reduction in
bone strength.29 Among post-meno-
pausal women, the likelihood of expe-
riencing one fall per year increases
from about 1 in 5 for women aged 60
to 64 years to 1 in 3 for those aged
80 to 84 years. However, only about
1% of all falls lead to hip fracture.
Hip fractures are also very common
in nursing home residents: one-half of
all hip fractures in Ontario occurred in
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Acute Care Length of Stay
Mean + SD
Median

19.0 + 19.5
14

Exhibit 8.13: Comparison of Rehabilitation Services in High
and Low Rate Areas in Ontario, 
1993/94 - 1994/95

Data Source: Canadian Institute for Health Information, Ontario Home Care 
Administration System

Rehabilitation Length of Stay
Mean + SD
Median

36.2 + 24.6
30

Metro Toronto
>90% Home-Care

Only

18.4 + 18.7
13

Charlson Index 
Mean + SD 0.5 + 0.80.4 + 0.8



patients residing in long-term care
facilities. This is because medical
conditions that increase the risk of
falling, such as dementia, stroke and
Parkinsonism, are also more common
among nursing home residents.

Approximately 6% of patients with
hip fractures die in hospital. This low
in-hospital mortality rate probably
reflects improvements in surgical
techniques and in the post-surgical
care following hip fracture when
compared to earlier periods.

In the United States, hospitalization
accounts for 44% of direct health care
costs for hip fracture patients.30 In
Sweden, it was estimated that 50% of all
health care costs for hip fracture were
incurred during the first 18 days, when
the patient was on the orthopedic ward.
The average cost of care during initial
hospitalization for hip fracture is about
$7,000 (U.S.) per patient estimated
across a number of studies from Europe,
the United States, Australia and New
Zealand.31 In the first four months of
care, reported costs (including initial
costs) are about $12,000 (U.S.).

One obvious way to cut costs may
be to reduce the duration of hospi-
talization. The average duration of
hospitalization in the United States
is 4.8 days less than in Canada.32

The health consequences of a short-
ened hospital stay may be either
positive (e.g. encourage early ambu-
lation) or negative, depending on the
adequacy of rehabilitation services
after discharge. There have been sig-
nificant changes in discharge desti-
nation, with more patients being
transferred to rehabilitation hospitals.
These changes coincide with a reduc-
tion in average length of stay. This
may reflect the need for increased
fiscal restraint by hospitals, the avail-
ability and uptake of home care ser-
vices and the increase in beds for
specialist rehabilitation hospitals.
Whether these changes have resulted
in improvements in the management
of hip fracture patients and decreased
cost to the health care system requires
investigation. The one consistent
finding is that one in six community-

dwelling hip fracture patients will be
discharged to a nursing home or
chronic care facility following hospi-
talization, resulting in considerable
cost to the health care system. In
1998, the cost to the patient for
nursing-home care, defined as requir-
ing 1.5 to 3 hours of professional
nursing services per day, is $1,252
per month for basic coverage (four
patients per room) with dollar-match-
ing by the government, for a minimum
yearly cost of $30,048. The costs are
higher for semiprivate and private
accommodation.

The pressure to reduce acute-care
costs means that consideration must
be given to alternative strategies of
care. One option for hip fracture
patients is earlier discharge to rehab-
ilitation hospitals. The small area
rate variation analyses indicate that
there is considerable regional varia-
tion in discharge patterns. Much of
this is due to Metro Toronto, where
the majority of patients are discharged
to rehabilitation hospitals. However,
the LOS in acute-care hospitals in
Metro Toronto is not different from
that of areas of the province that
discharge more than 90% of their
patients directly home with home
care. This is cause for some concern.

The hip fracture patients with the
best chance of returning home are
those who live with someone, have
social contacts and did their own
shopping before the fracture.22,33

Guccione and colleagues34 demon-
strated that independence in bed-to-
chair, chair-to-bed and chair-to-
standing transfers and independent
ambulation with a walker are essential
if an elderly person is expected to
live at home without 24-hour care.
In Ontario, we found that on average
the LOS in acute-care hospitals dis-
charging to rehabilitation hospitals
was only slightly lower than in those
discharging directly home. Hospitals
that do not have the opportunity to
discharge patients to a rehabilitation
setting may perhaps have more
aggressive in-hospital rehabilitation
programs in order to keep LOS at a

minimum; whereas hospitals that do
discharge to a rehabilitation hospital
do not try so hard to get patients to
achieve these functional milestones
because they know the patients 
still have 24-hour care available to
them after discharge. These data
suggest that the acute-care hospitals
that discharge to rehabilitation hos-
pitals need to offer more aggressive
management during the acute phase.
A more perplexing finding is that
more than one-half of the patients
who experienced a lengthy rehabilita-
tion hospital stay (34 days or more)
required nursing and homemaking
services that on average exceed
those received by patients discharged
directly home. It should be noted
that these patients do not have more
comorbidities than the home care
only group, yet their recovery appears
to be slower. This begs the question
as to whether the rehabilitation hospital
is the most appropriate setting for
hip fracture patients, or whether
our measurement of comorbidity is
not sensitive enough to detect
differences between the groups.

Our findings imply that discharge
destination after hip fracture surgery,
whether it be rehabilitation hospital or
home care, was driven by the availability
and accessibility to rehabilitation
hospitals in certain areas of the
province. When the data were exam-
ined by hospital, there was also vari-
ation between the hospitals within
Metro Toronto. This suggests that
hospital practice was an important
determinant in the use of rehabilita-
tion hospitals. In addition, the pauci-
ty of information about the effective-
ness of rehabilitation settings may
cause variation in access and utiliza-
tion across acute-care hospitals that
have access to rehabilitation hospitals.

A comparison of the different types
of utilization indicates that acute
care hospital costs account for the
largest portion of medical care costs
for patients with hip fractures. For
example, the average length of hos-
pital stay was 19 days for patients
receiving subsequent rehabilitation,
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$994 for the cost of home care only
(based on service costs from the
Metropolitan Toronto Home Care
Program: $60 for physiotherapy,
$40 for nursing, $20 for homemaking
x average number of services in
Exhibit 8.10) or 36 days in a rehabil-
itation hospital. For those receiving
both a rehabilitation hospital stay and
home care, it was an average 34-day
stay plus $1,144 in home care services.

A report from the Health Services
Restructuring Commission35 states
that, “it is apparent that some rehabil-
itation programs (i.e. musculoskeletal)
are ‘over-subscribed’ in certain regions.”
It also states that, “the provision of
rehabilitation services in Ontario
has been plagued by problems
including service fragmentation,
lack of cost control and inequitable
access to these services.” Our data
concur with the above statements.
We demonstrated that institutional
practice rather than clinical appro-
priateness most likely determines
whether patients are discharged with
home care services or to a rehabili-
tation hospital following hip fracture.
A closer examination of patients
receiving rehabilitation services is
needed, given the cost implications
of the rehabilitation options. The
following are some questions that
need to be addressed: How do
patients discharged to home care
only, to a rehabilitation hospital only
or to both differ with respect to
medical status and physical function?
What criteria are used for discharging
patients from acute care? Why do
acute-care hospitals that have the
option of discharging patients to a
rehabilitation hospital not have a
shorter length of stay? Why do more
than half of the patients discharged
from a rehabilitation hospital require
more home care services than those
discharged directly home? Is there an
underutilization of services by those
discharged to home care, or an over-
utilization of services by those dis-
charged to a rehabilitation hospital?
Despite such possible profound
impacts, the effectiveness of different
rehabilitation options for restoring

function and preventing long-term
nursing home placement is not known.
Is there a difference in outcome
(recovery of physical function) among
the three patient groups, and how is
this balanced against the increased cost
of care in a rehabilitation hospital?
What constitutes an appropriate dis-
charge to Home Care or to a rehabil-
itation hospital?

The cardinal principle of geriatric
orthopedics is to return the patient’s
physical functioning capabilities, since
in the elderly loss of function means
loss of independence.36 Assessments
of alternative delivery systems are
an important part of the efforts to
improve access to health services and
to control costs. This has been recently
emphasized by the National Forum
on Health, which stated that “home
care should be considered an integral
part of publicly-funded health services
and incentives should be geared to
ensuring that people are treated in
the most appropriate, cost-effective
setting, taking into account total
public and private costs.”37 However,
before system redesign can be devel-
oped and implemented, studies that
evaluate patient outcomes and alter-
native or integrated delivery methods
are necessary.

Traditionally, rehabilitation occurred
within the setting of the orthopedic
ward to which the patient was origi-
nally admitted. One approach to this
problem has been the proposed devel-
opment of an orthopedic/geriatric
rehabilitation ward. A multidiscipli-
nary team would be organized, but a
separate orthogeriatric unit would
not be developed. Conventional care
for those patients likely to return
home usually involved a transfer to
a rehabilitation ward. Another
approach to this problem has been
the development of early discharge
programs with rehabilitation care
provided in the home.38-40 The patient’s
own home could be an ideal place for
rehabilitation; better than the hospital
environment, which might discourage
independent thought or action in
any patient, especially the elderly.39

Rehabilitation would include a rapid
return to the home, together with
flexible support services ranging from
hospital-level nursing initially to an
intensive home-help service. This
support could then adapt to the
individual patient's return to normal
function.

In England, in an attempt to reduce
both hospital and long-term care, a
“hospital at home” (HAH) program has
been developed that provides nursing,
rehabilitation and social services in
the patient’s home. Between 1986 and
1989, 284 patients with hip fractures
were eligible for the program, while
126 who lived outside the catchment
area formed the comparison group.41

In terms of physical function and
independence, 47% of patients in the
early scheme returned to their original
level of functioning, compared to 28%
in the usual care group. Of the 284
eligible patients, 171 were discharged
using the HAH scheme, and the
average length of stay was 8.2 days.41

There were considerable cost savings
(43%) for those enrolled under the
scheme over the 3-year period com-
pared to those who had usual care.
A more recent cost analysis of
patients enrolled until December 1991
(n=1,104) reported that the total
direct cost to the health system was
significantly less for those with access
to early discharge than for those in
usual care ($4,884 vs. $5,606).42

Currently, a randomized trial is being
conducted to answer whether a pro-
gram of early discharge for home
rehabilitation can: 1) increase the
speed and success with which patients
return to their prefracture functional
status relative to current practice,
and 2) reduce total cost to both the
health system and to patients and
their families in Toronto.

Finally, while more cost-effective
treatment and rehabilitation offer
modest hope of curtailing the rise in
cost, any substantial reduction in the
burden of hip fracture depends on
prevention. Reducing the frequency
and severity of falls, as well as
reducing osteoporotic risk factors,
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is an important component of any
fracture prevention program.

Conclusion

The process of aging and the longer
life expectancy of women compared
to men have produced dramatic
changes in the age and sex distribu-
tion of the Canadian population.
Unprecedented growth in the number
of persons over the age of 65 is pro-
jected to occur in the future.43 In
1991, 12% of Canada's population
was 65 years or over: this will
increase to 15% in 2011 and to 25%
by the year 2036. As the population
ages, musculoskeletal injuries, espe-
cially those due to osteoporosis, will
increase. Therefore, as the “baby
boom” generation reaches 65 years
and beyond, even more dramatic
increases in the numbers of hip
fractures can be expected. Patient age
has a major impact on length of stay.
Older patients tend to stay longer,
most likely because with increased
age comes increased morbidity. The
doubling of the number of hip frac-
tures coupled with longer hospital
stays for patients over the age of 70
(the age group in which 75% of hip
fractures occur) will more than double
the costs of caring for these patients
by the year 2010. Papadimitropoulos
and colleagues recently estimated
that the annual number of hip frac-
tures in Canada will quadruple by
the year 2041 to 88,124.44

Given these projections, a population-
based strategy to reduce the burden
of osteoporotic fractures is needed.
Before this can be successfully under-
taken, an accurate assessment of the
risk of osteoporotic fractures and
their impact on quality of life is
essential if appropriate interventions
are to be designed for different popu-
lations. For the general population,
we need to develop and evaluate the
most cost-effective strategies for
primary prevention. Many potential
risk factors for hip fracture have
been identified, some of which are
modifiable. Those that are modifiable
can be grouped as factors that affect

bone mineral density, risk of trauma
and fall mechanics. The factors that
are not modifiable may be useful for
identifying patients at highest risk
for fracture, those who might be
good candidates for preventive
strategies.45 However, most of the
data are derived from women; there
have been few studies of hip fracture
in men. A recent study by Grisso
and colleagues46 reported that factors
thought to affect bone density as well
as factors identified as risk factors
for fall were important determinants
of the risk of hip fracture in men.
These include low body mass index,
smoking, alcohol use, lack of physical
activity, poor lower limb function
(difficulty walking, getting out of a
chair or climbing stairs), use of psy-
chotropic drugs and history of
stroke.46,47 Finally, there needs to be
more research on determining the
outcomes and costs associated with
interventions aimed at reducing
these risk factors.

There is also a large number of people
who are unaware that they have osteo-
porosis. For this high-risk group we
need to conduct studies to increase
case-finding to improve early detection
and, hence, reduction of subsequent
fractures. Emphasis should be placed
on returning those who succumb to
fracture to the community, retaining
their independence and preventing
institutionalization. In addition, find-
ing caregivers for elderly relatives
will become a more pressing problem
because many of today's families are
smaller and family members are dis-
persed geographically. Thus, addi-
tional institutional facilities as well
as new approaches to care may be

required in the future.
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APPENDIX A8.1

Hospital discharge data and OHIP claims
data were used for the analyses of osteo-
porotic fractures in Ontario. The hospital
discharge data were collected by the
Canadian Institute for Health Information
(CIHI), which collates hospital discharge
data in Ontario. These data include
the admission date, most responsible
diagnosis (defined as the diagnosis most
responsible for admission), secondary
diagnoses, procedures performed during
inpatient stay, whether or not the patient
had been transferred from another
acute-care facility, age, sex, length of
hospital stay, discharge destination
and in-hospital mortality. Patient data
were obtained for the fiscal years
1985/86 through 1996/97. The fiscal
year is defined as the period extending
from April 1 of the identified year to
March 31 of the following year. Thus,
the analyses extend to March 31, 1997.

Wrist Fractures

OHIP claims data for fiscal year 1996/97
were used to obtain estimates of both
hospitalized and non-hospitalized patients
treated for wrist fractures. Unlike 
vertebral fractures, there are specific
billing codes that are used for treatment
of wrist fractures. These include F028
(closed reduction of wrist), F027 (no
reduction of wrist) and F030 (open
reduction of wrist). We also examined
CIHI data to determine the proportion of
patients hospitalized for wrist fractures.

Vertebral Fractures

CIHI data were also used to estimate
the incidence of vertebral fractures in
persons aged 50 years and over. The
ICD-9 diagnosis code for vertebral
fractures is 805. The major limitation
of using this data source is that the vast
majority of vertebral fracture patients are
not hospitalized and, therefore, the rates
presented are an underestimate of the
true incidence. 

Hip Fractures

A case was defined as a person aged
50 years and over, hospitalized
between the fiscal years 1985/86 and
1996/97, with a discharge diagnosis of
fracture of the neck of the femur (hip
fracture). Hip fracture was defined
according to the International Classific-
ation of Diseases (ICD), 9th Revision,
category 820 and includes transcervical
fractures (820.0, 820.1), pertrochanteric
fractures (820.2, 820.3) and fractures
of an unspecified part of the neck of
the femur (820.8, 820.9).

The following data sources were used
to examine use of rehabilitation and
other services following discharge from
acute-care hospitals: CIHI for acute
care and rehabilitation hospitalization
information; and the Ontario Home
Care Administration System (OHCAS)
database for use of outpatient nursing,
physiotherapy and homemaking ser-
vices. All patients who had a discharge
diagnosis of hip fracture in the fiscal
years 1993/94 and 1994/95 were iden-
tified. Non-Ontario residents, people
less than 50 years old, people who
died in hospital, and people with miss-
ing sex codes, invalid health care num-
bers or neoplasm diagnosis (ICD-9
codes 140.0 to 239.9 in any diagnosis
field) were deleted from the cohort.
Records were also deleted for those
not in the Major Clinical Category of
Diseases and Disorders of the
Musculoskeletal System and Connective
Tissue System. The Major Clinical
Category is a grouping variable added
by CIHI based on an age, diagnosis and
procedure algorithm. The hip fracture
cohort was linked to the rehabilitation
hospital database in the CIHI and the
OHCAS database using a unique
identifier. The acute care institutional
transfers were kept together as one
separation event providing the trans-
fer occurred within one day of discharge.
All patients not discharged to a rehabil-
itation hospital or not receiving services
from the provincial Home Care

Program (i.e. unlinked) were excluded
from the analyses. The majority of
those excluded are in long-term care
institutions.

Hip fracture patients receiving rehabil-
itation services were divided into three
groups based on the type of service
received. Patients were discharged to:
1) home with home care only, 2) reha-
bilitation hospital only or 3) rehabilita-
tion hospital followed by home care.

The secondary diagnoses listed were
used to create a comorbidity index
similar to the one proposed by
Charlson.48 The conditions and their
associated weights (in parentheses) used
to create this index were: peripheral
vascular disease (1), dementia (1),
chronic liver disease/cirrhosis (1), pre-
existing peptic ulcer disease (1), diabetes
mellitus without end organ damage
(2), pre-existing renal failure (2),
leukemia, lymphoma or solid cancer
(2), liver disease with sequelae (3) and
metastatic or multiple cancers (6). The
index is a summation of these weights
and can predict in-hospital mortality.
We also summed the number of co-
morbid conditions to provide another
measure of comorbidity.
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Chapter 9
The Use of and
Regional Variations
in Post-acute
Rehabilitation Services
for Musculoskeletal
Patients

Overview

Musculoskeletal conditions affect a sig-
nificant proportion of the population,1

and their prevalence increases with
age.2 These conditions are a leading
cause of disability3,4 and represent a sig-
nificant economic burden to society.5-9

The aging of the Canadian population10

and restructuring of the health care
system,11 are likely to result in increasing
demands for the funding, organization
and delivery of services to Canadians
with musculoskeletal conditions.

Health care systems in all jurisdictions
are undergoing tremendous change,
with a decreasing emphasis on institu-
tional care that has taken the form of
fewer inpatient admissions, shorter
inpatient stays and the substitution
of day surgery for inpatient care.12

These changes to patterns of practice
have contributed to altered discharge
destinations, with more patients being
discharged to rehabilitation hospitals
or directly home, with or without home
care services.13 Along with the reduc-

tions to the institutional sector, there
has been a dramatic increase in expen-
ditures on community-based care,
particularly home care services.14-16

While there are many reasons for this
increase, including technological
change and the aging and increased
longevity of the population, a key
motivating factor has been the belief
that significant cost savings in the
public sector may be realized by redi-
recting care away from acute care
institutions toward the community.17-19

In Ontario, the publicly-funded home care
program has encompassed an array of
agencies and professionals who provide
a complex range of health and lifestyle-
enhancement services to a variety of
clients.14,20 Prior to January 1996, there
were 38 Home Care Programs respon-
sible for ensuring the provision of these
services, through a mix of for-profit and
not-for-profit organizations. Since
then, organizational reforms to
Home Care Programs have resulted
in the creation of 43 Community Care
Access Centres responsible for negoti-

ating, selecting, approving and evaluat-
ing contractual arrangements with
home care providers.21 The range of
services is large and includes nursing,
social work, physiotherapy, occupa-
tional therapy, speech language patho-
logy, audiology and home making.
While most clients receive these services
to prevent or retard the deterioration
of health and to assist them to main-
tain their independence in the com-
munity, some receive a more specialized
variety of rehabilitation services follow-
ing an acute-care hospitalization.

In restructuring the health system,
managers, providers and policy-makers
have been frustrated by the lack of
important population-based informa-
tion concerning post-acute rehabilita-
tion services, such as the indications
for referral, the methods used to assess
eligibility, and the attitudes and
beliefs concerning the management
of patients. Efforts have been made to
identify, measure and assess regional
variations in the provision of specific
musculoskeletal surgical events, such



as knee replacement surgery.22-25 The
purpose of the work reported in this
chapter was to gather population-
based information concerning the
use of and regional variations in post-
acute rehabilitation services for mus-
culoskeletal patients. Here, we extend
our analysis by examining the intensity
of use and the propensity to use of
several distinct categories of home care
services available to specific types of
musculoskeletal patients in Ontario.16

Data Source and
Methods

We started with the Discharge Abstract
Data for Ontario hospitals for the fiscal
years 1993/94 and 1994/95, which we
obtained from the Canadian Institute
for Health Information (CIHI). In the CIHI
database, the most responsible diagno-
sis for each separation is assigned to a
Case Mix Group®, and the Case Mix
Groups® are further classified into 25
Major Clinical Categories.26,27 For pur-
poses of this study, we regrouped the
most responsible diagnoses in the
Musculoskeletal group into five cate-
gories: Joint Replacement (total hip or
total knee replacement), Fracture,
Arthritis and Rheumatism, Other
Surgical Procedure (musculoskeletal
surgical procedures other than total
joint replacements and repair of frac-
tures), and Other Medical Condition
(musculoskeletal conditions other than
arthritis and rheumatism). Specific
information about the selection and
classification of cases can be found in
Appendix A9.1. Patients were excluded
if they did not live in Ontario, had invalid
residence codes, were less than 20 years
of age, had a diagnosis of cancer includ-
ed in the discharge abstract, or were
missing the unique identifying number.
Since our interest was in post-acute
rehabilitation services, we also excluded
patients who had died in hospital, had
been transferred to another acute-care
facility, or had been discharged to a nurs-
ing home, home for the aged, chronic
care institution, psychiatric hospital
or other long-term care facility.

The discharge destinations for the
patients were classified as follows:

rehabilitation hospital followed by
home without home care; rehabilita-
tion hospital followed by home with
home care; directly home with home
care; and, directly home without home
care (i.e. with only self-care or informal
care). The data do not include rehabil-
itation services received outside the
home care program through outpatient
clinics or private services.

To identify which patients received home
care services, we used a unique identifier
to link all hospital separations to the
Ontario Home Care Administration
System database, and classified indi-
viduals who had received home care
services within 30 days of their final
discharge date as recipients. Some
home care services were not captured
in this database, the most notable omis-
sion for our purposes being those pro-
vided by The Arthritis Society's
Consultation and Rehabilitation Service,
which is funded by the Long Term Care
Division of the Ontario Ministry of
Health. The absence of these data
results in an underestimate of home
care utilization rates for muscu-
loskeletal patients.

To assess the intensity and mix of
home care services, we reviewed all
encounters for each recipient and
excluded any visits that occurred more
than 90 days after the first encounter.
Utilization initiated beyond 30 days
from hospital discharge or extending
beyond 90 days from the first service
date is unlikely to be related to the
musculoskeletal admissions,18,28

although it may reflect a disease
process that is a proximate cause
for continued use of services.

Our assessment of the mix of services
received by clients was restricted to the
three largest home care service cate-
gories: nursing visits, physiotherapy
and occupational therapy visits (here-
after referred to as rehabilitation therapy
visits), and home-making hours; and
to a miscellaneous category of “other
professional visits” (i.e. social work,
speech language and pathology). The
variations in the use of post-acute
rehabilitation services has four com-
ponents: the number of individuals

discharged from hospital; the rate for
receiving any home care services; the
propensity of home care participants to
use specific services; and the intensity of
the services provided. We defined post-
acute home care utilization rates as the
number of separations where home
care services were received within 30
days of the final discharge date, divided
by the total number of separations (irre-
spective of where these separations
took place). We determined these rates
for each of the five clinical categories
and for all categories combined, as well
as for all residents of a defined geo-
graphic area. In addition, we computed
rates per 100 separations for the
recipients of each of the 38 regional
Home Care Programs. For each muscu-
loskeletal clinical category, we analyzed
the regional variations in these rates.
Direct standardization was used to
adjust post-acute home care (PAHC)
rates to account for regional differ-
ences in the age and sex composition
of patients discharged from hospital.
We defined the propensity of use as the
percentage of home care clients who
received one or more services from
each service category. Intensity is
defined as the mean number of specific
services received by home care clients.

Patients assigned to each of the four
discharge destinations (rehabilitation
hospital and subsequently home with or
without home care, and directly home
with or without home care) and to each
of the five musculoskeletal clinical
categories (Joint Replacement; Fracture;
Arthritis and Rheumatism; Other
Surgical Procedure and Other Medical
Condition) were compared with respect
to age, gender, hospital teaching status,
acute and rehabilitation length of stay,
urban/rural residence and comorbidity
during hospitalization. To assess
comorbidity, we adapted the Charlson
index,29 which is based on the ICD-9
diagnostic codes and CCP procedure
codes in the hospital record.30,31

To describe the variations in post-acute
rehabilitation care rates across the
regions served by the home care pro-
grams, we used three standard statistics:
the extremal quotient, the coefficient
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of variation, and the systematic com-
ponent of variation. The Chi-square test
was used to determine the statistical
significance of the regional variations.
Adjustments were made to the tests
for multiple comparisons. The statistics
are discussed in the Appendix A9.1.

Findings

Of the 207,419 musculoskeletal hospi-
talizations that occurred over the study
period (1993/94-1994/95), the applica-
tion of various case eligibility criteria
resulted in the exclusion of 40,619

cases, and the application of criteria
based on discharge destination and
inpatient death further narrowed the
analysis set to 153,432.

Discharge Strategies

Exhibit 9.1 reports the distribution of
Musculoskeletal hospitalizations by
clinical category and by discharge des-
tination over the study period. The
most frequent clinical category was
Fracture (27.1%), followed by: Other
Surgical Procedure (24.5%), Arthritis and
Rheumatism (19.2%), Joint Replacement
(15.7%) and Other Medical Condition

(13.5%). While there was a 1% decline in
the total number of Musculoskeletal hos-
pitalizations between 1993/94 (77,064)
and 1994/95 (76,368), there was an
8.8% increase in the number of Joint
Replacement hospitalizations. However,
this increase did not alter the relative
ranking of the five clinical categories.

Exhibit 9.1 demonstrates that there
were substantial differences in post-
acute rehabilitation between patients
in each of the five clinical categories:
Forty-one percent of Joint Replacement
patients were discharged directly home

159

The Use of and Regional Variations in Post-Acute Rehabilitation Services for Musculoskeletal Patients

Joint Replacement 1,9395,053 9,8997,190 24,081

With
Home Care

Without
Home Care

With
Home Care

Without
Home Care

All

Arthritis and Rheumatism 244376 5,00123,926 29,547

Fracture 1,9982,070 11,79325,692 41,553

Other Medical 91129 3,58116,882 20,683

Other Surgical 282307 4,14632,833 37,568

Total 4,5547,935 39,420106,523 153,432

Exhibit 9.1: Musculoskeletal Hospitalizations by Clinical Category and by Discharge
Destination in Ontario, 1993/94 - 1994/95

Data Source: Canadian Institute for Health Information, Ontario Home Care Administration System

Clinical Category of Hospitalization

Discharge Destination

Rehabilitation Hospital Home

Female (%) 58.759.1 49.054.1 53.6

Fracture
Joint

Replacement
Other 

Surgical 
Arthritis and
Rheumatism

Other 
Medical 

Some
Comorbidity
(%)

17.319.2 8.030.4 16.7

Mean Age
(Years)

59.168.1 47.953.0 54.9

Mean Acute
Length of Stay 
(Days)

11.511.3 4.86.3 6.6

Teaching
Hospital (%)

26.736.1 38.033.3 15.6

Mean
Rehabilitation 
Length of Stay 
(Days)

38.121.4 40.134.1 31.6

Exhibit 9.2: Characteristics of Musculoskeletal Patients by Clinical Category in Ontario, 
1993/94 - 1994/95

Data Source: Canadian Institute for Health Information

Patient
Characteristic

Clinical Category of Hospitalization

All

17.8

56.0

8.2

30.7

28.5

54.8

21.5Rural (%) 21.121.3 18.920.9 28.0

Chi-
Square

P<0.001

P<0.001

P<0.001

P<0.001

P<0.001

P<0.001

P<0.001



with home care, compared to only
28.4% of Fracture patients, 17.3% of
Other Medical Condition patients, 16.9%
of Arthritis and Rheumatism patients
and 11.0% of Other Surgical Procedure
patients. Moreover, 29% of Joint
Replacement patients were discharged
to a rehabilitation hospital, compared to
only 9.8% of Fracture patients, 2.1% of

Arthritis and Rheumatism patients, 1.6%
of Other Surgical Procedure patients
and 1.1% of Other Medical Condition
patients. A clear distinction exists in
the range of post-acute rehabilitation
services available to Joint Replacement
and Fracture patients compared to
those for the other three groups. For
example, only 29.9% of Joint Replace-

ment patients and 61.8% of Fracture
patients were discharged without either
inpatient rehabilitation or home care
services, compared to 83.9% of other
Musculoskeletal patients.

For all clinical categories, including
Joint Replacement patients, there
was an increased probability to dis-
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Female (%) 76.765.7 67.149.1

With 
Home Care

Without 
Home Care

With
Home Care

Without 
Home Care

Some
Comorbidity
(%)

29.420.3 27.314.0

Mean Age 73.568.8 67.350.7

Mean Acute
Length of Stay 
(Days)

15.713.0 12.76.0

Teaching
Hospital (%)

34.733.4 30.830.3

Mean
Rehabilitation 
Length of Stay 
(Days)

31.926.6 N/AN/A

Exhibit 9.3: Characteristics of Musculoskeletal Patients by Discharge Destination in Ontario, 
1993/94 - 1994/95

NA - Not Applicable

Patient
Characteristics

Discharge Destination

All

17.8

56.0

8.2

30.7

28.5

54.8

21.5Rural (%) 13.78.9 24.521.8

Chi-
Square

P<0.001

P<0.001

P<0.001

P<0.001

P<0.001

P<0.001

P<0.001

Data Source: Canadian Institute for Health Information

Rehabilitation Hospital Home

Joint Replacement 4.549.2 146.842.9

Clinical Category of Hospitalization
Extremal
Quotient

Standardized Post-
Acute Home Care

Utilization Rate (%)

Systematic
Component of

Variation

Coefficient of
Variation

Exhibit 9.4: Regional Variations in Age/Sex-Standardized Post-Acute Home Care Utilization
Rates Per 100 Separations by Clinical Category in Ontario, 1993/94-1994/95

✱

✱ Utilization and measures of regional variation were based on the 38 Home Care Programs (HCPs).

Fracture 2.133.1 32.120.5

Arthritis and Rheumatism 2.317.6 48.522.4

Other Surgical 4.011.8 140.533.6

Other Medical 3.117.9 35.419.3

All Musculoskeletal Patients 2.725.3 64.926.0

Data Source: Canadian Institute for Health Information, Ontario Home Care Administration System
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Exhibit 9.5
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charge patients requiring post-acute
rehabilitation either to a rehabilitation
hospital (up from 7.7% in 1993/94 to
8.6% in 1994/95) or to home with
home care services (up from 21.3% in
1993/94 to 23.5% in 1994/95).

Characteristics of
Musculoskeletal Patients

Exhibit 9.2 reports significant differences
in patient characteristics by clinical cat-
egory. Patients in the Other Surgical
Procedure category were significantly
more likely to be young, urban males
with a relatively low Charlson comor-
bidity index, discharged from a teach-
ing hospital with short acute-care stays
but with long inpatient rehabilitation
stays. In contrast, Joint Replacement
patients were more likely to be older
females with a relatively high Charlson
index exhibiting long acute-care stays
and short rehabilitation hospital stays.
As expected, one of the main distinguish-
ing characteristics of arthritis and rheum-
atism patients was their tendency to
present with other comorbid conditions:
30.4% of this group had a Charlson
index of one or more, compared to
only 8.0% of Other Surgical patients
and 19.2% of Joint Replacement patients.

Exhibit 9.3 demonstrates that the
assignment of home care services was
systematically correlated with patient
characteristics. Patients who received
home care were significantly more
likely to be female, older, exhibiting a
relatively high Charlson comorbidity
index, discharged from a teaching hos-
pital, and to have had a long acute-care
stay and a long stay in a rehabilitation
hospital. Patients who were discharged
directly home without home care were
more likely to be men, younger, and
with a lower comorbidity score.

Variations in the Propensity
to Use Home Care Services

Exhibit 9.4 shows the age/sex-standard-
ized post-acute home care utilization
rates per 100 separations over the study
period, by clinical and service cate-
gories. Overall, 25.3% of all Musculo-
skeletal patients received home care
services following hospitalization, but
there were large differences among the

five clinical categories. Specifically,
these services were received by 49.2%
of Joint Replacement patients, compared
to only 33.1% of Fracture patients and
15.2% of all other Musculoskeletal
patients. Exhibit 9.4 also reports three
summary measures of regional varia-
tions in these utilization rates: the
extremal quotient,32 the weighted coef-
ficient of variation32-37 and the system-
atic component of variation.38 These
measures were applied to the five clini-
cal categories, over the study period
and across the 38 Home Care Programs.
Irrespective of the summary measure
used, the results consistently demon-
strate that moderate to substantial
regional variation persists even after
age/sex-standardization.

For each clinical category, post-acute
home care utilization rates varied sub-
stantially across the province. In the
case of Joint Replacement patients, the
extremal quotient, which measures the
ratio of the Home Care Program with
the highest rate (Kingston/Frontenac/
Lennox/Addington at 94.6 per 100
separations) to that with the lowest
rate (Metropolitan Toronto at 21.4),
was 4.5. This indicates a more than
fourfold difference in post-acute
home care utilization rates between
extremal regions, even after adjusting
for the age-sex composition of the
population and after pooling two years
of utilization data. Moreover, these
extremal rates deviated significantly
(p<0.001) from the provincial rate of
49.2. While regional variations in rates
were not as high for Fracture and
Arthritis and Rheumatism patients, the
extremal quotients reported for these
two groups still show a twofold dif-
ference between extremal regions.

Overall, there was wide regional vari-
ation in age-sex standardized post-
acute home care utilization rates for
all Musculoskeletal patients (ranging
from 17.0% in Metropolitan Toronto to
46.3% in Kingston/Frontenac/Lennox/
Addington). Chi-square tests were
employed to assign each Home Care
Program to one of three mutually
exclusive categories for all Musculo-
skeletal disorders based on their stan-

dardized utilization rate over the study
period relative to that for the province
as a whole, as shown in Exhibit 9.5. Of
the 38 Home Care Programs, 16 were
significantly above the provincial aver-
age of 25.3% for the study period, and
nine were significantly below. The
remaining 13 Programs did not differ
significantly from the provincial average.

Exhibit 9.6 reports standardized post-
acute home care utilization rates for
Joint Replacement, Fracture, and
Arthritis and Rheumatism patients in
ascending order for the 38 Home Care
Programs based on the overall ranking
of these rates for all Musculoskeletal
patients. The extremal regions for all
three groups were identical, with
Kingston/Frontenac/Lennox/Addington
consistently reporting the highest rate
and Metropolitan Toronto the lowest.
Exhibit 9.6 demonstrates the congruence
in the ranking of these rates for each
clinical category as well as differences
in both the level of and regional varia-
tion in these rates by clinical category.

Variations in the Propensity
and Intensity of Use of Home
Care Services

Exhibit 9.7 reports the propensity of
home care clients to use specific ser-
vices by clinical group. For all clinical
categories, clients were most likely to
use Nursing Visits (69.5%) and Rehabilit-
ation Visits (67.4%). About half of the
clients had Home Making services, but
only 5.9% of them had Other Visits.
Joint Replacement and Fracture clients
were more likely to have had Rehabilit-
ation Visits than Nursing Visits; for the
other clinical categories the propensity
of use of Nursing Visits was highest.
About 42% of the Joint Replacement
and Other Surgical Clients had Home-
Making hours compared to over half of
the clients in the Fracture, Arthritis
and Rheumatism and Other Medical
Condition clinical categories.

Exhibit 9.8 reports regional variations
in age/sex-standardized post-acute
home care utilization service intensity
by clinical and service categories over
the study period. Significant differences
were found in the standardized mean
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service intensity for Musculoskeletal
home care clients. Joint Replacement
patients in receipt of Nursing visits or
Home-making hours received signifi-
cantly fewer services than other
patients (9.2 Nursing visits and 31.8
Home-making hours, versus 15.3
Nursing visits and 41.5 Home Making

hours for all Musculoskeletal patients).
While the service intensity of all
Musculoskeletal patients in receipt of
Rehabilitation Therapy visits was
similar, varying from a low of 6.6 visits
for Other Medical Condition patients to
a high of 8.1 for Fracture patients
these data mask significant differences

by clinical category when all home care
clients are considered. For example,
mean Rehabilitation Therapy visits to
Joint Replacement home care clients
(6.5) were significantly greater than
for all Musculoskeletal patients (5.2).
Consequently, a full understanding of
patterns of home care practice requires
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Metro Toronto
Parry Sound
York Region
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Joint Replacement 85.861.9 7.241.8

Rehabilitation 
Visits

%

Nursing Visits
%

Other Visits
%

Home-Making
Hours

%

Exhibit 9.7: Propensity of Home Care Clients to Use Categories of Service by Clinical
Category in Ontario, 1993/94 - 1994/95

Data Source: Canadian Institute for Health Information, Ontario Home Care Administration System

Clinical Category

Home Service Category

Arthritis and Rheumatism 50.079.2 6.855.4

Fracture 71.965.9 4.651.9

All Musculoskeletal Patients 67.469.5 5.948.7

Other Medical 46.977.0 7.557.5

Other Surgical 41.283.4 4.042.4

Clinical Category of Hospitalization Standardized Mean Service Intensity

Joint Replacement

9.2

Exhibit 9.8: Regional Variations in Age/Sex-Standardized Post-Acute Home Service Intensity
for Home Care Clients by Clinical and Service Categories, 1993/94 - 1994/95

✱

✱ Utilization and measures of regional variation were based on the 38 Home Care Programs (HCPs).

31.8

3.4

7.5

45.0

4.1

Fracture

15.1

8.1

45.9

3.0

Arthritis and Rheumatism

18.7

7.3

38.0

2.1

Other Surgical

21.2

7.7

44.1

3.2

Other Medical

19.7

6.6

41.6

4.4

All Musculoskeletal Patients

15.3

7.7

Data Source: Canadian Institute for Health Information, Ontario Home Care Administration System
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knowledge of both the propensity and
the intensity of service utilization.
Knowledge of one without the other
may lead to ill-informed health man-
agement and health policy decision-
making.

Regional variation in home care service
intensity is reported in Exhibit 9.8 for
each clinical category and each service
category. While there was a three-
fold variation in standardized mean
service intensity for Rehabilitation
Therapy visits in extremal regions for
Joint Replacement patients, there was
more than an eightfold variation in
such visits for both Other Surgical
Procedure and Other Medical Condition
patients. There was less variation in
the intensity of Home Making hours.
For all Musculoskeletal patients there
was less than a twofold variation in
the intensity of Home Making hours
in extremal regions.

Discussion

We have recently witnessed the rapid
pace of health system restructuring
and the growing importance of post-
acute rehabilitation services to both
accommodate and facilitate acute-
care discharge planning. However,
throughout this process of change, a
major frustration for health managers,
providers and policy-makers has been
the lack of information on costs and
consequences. Little is known about
the impact of restructuring on health
outcomes and the extent to which
the burden of care has shifted from
institutions to patients, families and
community agencies.

In this chapter, we detailed wide
regional and clinical variations in the
uses of post-acute rehabilitation ser-
vices. There are four components
that contribute to the variations in
total utilization by service category:
the number of individuals discharged
from hospital to home, the rate of
receiving home care services, the
propensity of using a service category,
and the intensity of services used in
that category by those who receive
them. As such, regional variations in

per capita utilization is composed of
three distinct components: the rates
of post-acute home care, the propen-
sity to use a category of services, and
the intensity of the use of these ser-
vices. Only by measuring and assess-
ing the impact of each of these three
components will health managers,
providers and policy-makers be in an
informed position to evaluate patterns
of practice or to undertake policies to
narrow regional variations in utiliza-
tion.

A recent study commissioned by
Ontario's Health Services Restructuring
Commission (HSRC) measured
regional variations in post-acute home
care utilization, and used them as the
basis for a home care reinvestment
strategy.16 At best, that strategy pro-
vided only a partial analysis, as it
addressed only one (utilization rates)
of the three components to variations
in utilization. Until a comprehensive
assessment is undertaken, the rein-
vestment estimates used by the HSRC
will form a fragile basis on which to
premise public sector investments.

While moderate regional variations
were reported for all aspects of home
care service provision, the service
profiles appear to have been tailored
to the underlying clinical condition of
each group of clients. To some extent,
the observation that the service pro-
files varied by clinical category was
expected. For example, patients who
must be immobilized after discharge
require more nursing visits for basic
care than Joint Replacement patients,
who require functional training after
surgery. Joint Replacement patients
therefore require more Rehabilitation
therapy visits and fewer Nursing visits
than other Musculoskeletal patients.

However, the observation that regional
variations in the propensity to use
specific home care services (Nursing
visits, Rehabilitation Therapy visits, and
Home-making hours) were generally
smaller than the propensity to use
home care services in general, suggests
that each Home Care Program acts as
if it has a common service template for
each clinical category once individuals

are referred and deemed eligible for
services. The occurrence of common
service profiles may, in turn, have been
due to limited variation in perceptions
and beliefs held by case managers and
service providers concerning service
intervention and options for the clinical
and lifestyle management of home care
clients.

While we did not test any hypotheses
concerning regional variations in the
use of post-acute rehabilitation services,
the extensive literature on area varia-
tions has advanced three main sets of
hypotheses.39-41 First, utilization may be
attributable to variations in the preva-
lence and severity of musculoskeletal
conditions.2,22,42 Second, holding preva-
lence constant, there may be regional
differences in patients’ propensity to
seek or be referred for post-acute
rehabilitation service, or even variations
in the application of eligibility criteria.43

Third, variations in the availability of
health professionals and facilities, and
variations in perceptions concerning
treatment effectiveness, alternative
management options, and indications
for intervention may influence referral
and intervention rates.23,44,45

Our analysis of regional variations had
four main limitations. First, the study
was based on hospital discharge and
home care service data obtained from
the Ontario Ministry of Health. The
main concern associated with the use
of such data pertains to its validity
and reliability.46-49 Studies comparing
administrative data to hospital chart
data have overwhelmingly concluded
that while major events, such as sur-
gical procedures and mortality, patient
demographics and primary diagnosis,
are coded accurately,50-55 complications
and comorbid conditions are often
miscoded.54,55 While these results may
allay some concerns with respect to the
CIHI data, including issues surround-
ing the assignment of Musculoskeletal
patients to the five main clinical cate-
gories, there has yet to be an equiva-
lent comprehensive assessment of the
home care database.

Second, in order to link musculoskele-
tal hospitalizations to the receipt of
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home care services within a prescribed
period following discharge, we used
unique identifying numbers instead
of discharge destination codes, as the
latter only partially capture the use
of home care. However, coding errors
within the administrative database
may have resulted in the failure to
identify some recipients. Conversely,
some recipients of home care services
may have been registered with the
program prior to hospitalization, and
the service provision would thus have
been unrelated to their hospitalization.
The former effect would result in an
underestimate of post-acute home care
utilization rates, and the latter in an
overestimate. As a result, the domi-
nant effect cannot be determined.

Third, documented variations in post-
acute home care utilization rates were
based exclusively on variations in the
use of those services captured in the
Ontario Home Care Administration
System database. Since care prac-
tices vary regionally, clients in one
area may receive publicly funded
home care services, while similar
clients in another region may receive
equivalent services from a public
health agency (The Arthritis Society’s
Consultation and Rehabilitation
Service, an outpatient department of
a hospital, or one of an array of
community support groups, such as
Meals on Wheels). Consequently, the
wide variations reported in this
chapter for the five clinical groups
and the four distinct service cate-
gories cannot reflect the extent to
which appropriate care was available
for residents of Ontario on equal
terms and conditions.

Fourth, since the study was confined to
patterns of practice for musculoskeletal
patients in Ontario for the period
1993/94-1994/95, the results will not
necessarily generalize to other jurisdic-
tions, other categories of patients, or
other time periods in Ontario. How-
ever, we believe Ontario is an ideal
setting to describe patterns of prac-
tice in the provision of post-acute
rehabilitation services, as all residents
have access to publicly-funded hospital

and home care services, and because
all acute care separations and all sub-
sequent home care utilization are
captured in the administrative data.

In conclusion, the existence of wide
variations in the propensity to use
and the intensity of use of various
post-acute rehabilitation services
highlights opportunities to direct
efforts towards the development of
care and support pathways that might
be consistently applied to specific
musculoskeletal patients following
hospitalization. In the light of the
paucity of evidence detailing service
cost-effectiveness, a program of
health research directed towards the
evaluation of the funding, organiza-
tion and delivery of post-acute reha-
bilitation services to musculoskeletal
patients would be timely.
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Appendix A9.1

Post-acute Rehabilitation
Services

All inpatient separations from Ontario
hospitals between fiscal years 1993/94
and 1994/95 were extracted from
the Discharge Abstract Data from
the Canadian Institute for Health
Information (CIHI). Each separation
was assigned to one of 25 Major
Clinical Categories® based on a clas-
sification scheme for grouping most
responsible diagnoses for similar
clinical conditions.26,27 To address
the use of post-acute rehabilitation
services for musculoskeletal condi-
tions, we retained only those inpa-
tient separations that correspond to
the musculoskeletal Major Clinical
Category, MCC08. Over the study
period, there were 207,419 inpatient
separations assigned to MCC08.

Various case eligibility criteria were
applied sequentially to the hospital-
izations to better define the study
population. Hospitalizations were
excluded if the patient was a non-
resident of Ontario (114 musculoskeletal
hospitalizations); had an invalid resi-
dence code (106 musculoskeletal
hospitalizations); was less than 20
years of age (21,880 musculoskeletal
hospitalizations); had a diagnosis of
neoplasm (ICD-9 diagnosis codes56 of
140.0-239.9) in any of the sixteen
diagnosis fields in the CIHI data
(10,901 musculoskeletal hospitaliza-
tions); had a missing gender code
(one musculoskeletal hospitalization);
or if the patient had a missing unique
health care number (7,617 muscu-
loskeletal hospitalizations). These
exclusions amounted to 19.6% (or
40,619) of the original set of 207,419
musculoskeletal hospitalizations.

To improve the homogeneity of the
data for analysis of regional variation
in the use of post-acute rehabilitation
services, three further exclusion criteria
were applied. Hospitalizations were
excluded: if there was an inpatient
death (1,709 hospitalizations); if

patients were discharged to another
acute-care facility, which may signal
medical instability at the time of dis-
charge57 (3,320 hospitalizations); or if
patients were discharged to a nursing
home, a home for the aged, a chronic
care institution, a psychiatric hospital,
or an unclassified institution (8,339
hospitalizations). Application of these
criteria resulted in the exclusion of
13,368 hospitalizations or 6.4% of the
original set of 207,419 musculoskeletal
hospitalizations. The resulting analysis
file comprised 153,432 hospitaliza-
tions where patients were discharged
to one of four destinations: a rehabili-
tation hospital, and subsequently, dis-
charged to home without home care;
a rehabilitation hospital, and subse-
quently, discharged to home with
home care; home with home care; and,
home with self-care or informal care.
Since data pertaining to the use of
outpatient clinics were not available,
each discharge category may include
clients who received post-acute reha-
bilitation services apart from those
provided by home care programs.

Since musculoskeletal patients present
with an array of diagnoses and receive
different procedures, a mutually exclu-
sive and exhaustive clinical classifica-
tion hierarchy was developed to assign
the hospitalizations to one of five
clinical categories. First, the hospital-
izations were classified as joint replace-
ment hospitalizations if there was a
Canadian Classification of Diagnostic,
Therapeutic and Surgical Procedures
(CCP)58 code 93.41 (total knee replace-
ment [geomedic] [polycentric]), 93.51
(total hip replacement with use of
methyl methacrylate) or 93.59 (other
total hip replacement) in any of the
ten procedure fields in the CIHI data.
Second, hospitalizations due to a
fracture were identified if there was
a primary ICD-9 diagnosis code56 of
800.0-829.9 in the CIHI data. Third,
hospitalizations due to arthritis and
rheumatism were identified if there
was a primary ICD-9 diagnosis code56

of 098.5, 099.3, 274.0-274.9, 696.0,
710.0-720.9, 725.0-729.9, V13.4, or
V43.6 in the CIHI data. These ICD-9
diagnosis codes56 have been used by

others to identify conditions associated
with arthritis and rheumatism.5-9

Fourth, other surgical hospitalizations
were determined through the occur-
rence of surgical Case Mix Group®
category codes59 in the CIHI data.
Fifth, all other hospitalizations were
assigned to the other medical muscu-
loskeletal hospitalizations category.

To identify inpatient separations for
which home care services were received,
all separations were deterministically
linked, using a unique identifying
number, to the Home Care Adminis-
tration System database. Individuals
who received home care services with-
in 30 days of the discharge date were
classified as home care recipients.

Some home care services were not cap-
tured in the Home Care Administration
System database. For musculoskeletal
patients, the most notable service
exclusion were those provided by The
Arthritis Society’s Consultation and
Rehabilitation Service, which was fund-
ed in 1997/98 by a $3.7 million grant
from the Long Term Care Division of
the Ontario Ministry of Health. The
absence of these data results in an
underestimate of home care utilization
rates.

To assess the intensity and mix of
home care servicing, all home care
service encounters between the first
home care service date and the home
care discharge date, censored at 90
days from the acute-care discharge
date, were assessed for home care
recipients. Services provided beyond
30 days or extending beyond 90 days
from the first service date were
unlikely to be related to the index
hospitalization,18,28 and so were
excluded from consideration.

In Ontario, agencies and professionals
provide a complex range of health
professional and lifestyle enhancement
services, under the home care service
designation, to a variety of clients.14,20

The large range of service categories
includes nursing, social work, physio-
therapy, occupational therapy, speech
language pathology, audiology and
home-making. While most clients
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receive these services to prevent or
retard the deterioration of health
and to assist them to maintain indepen-
dence in the community, other clients
receive a more specialized variety of
rehabilitation services following an
acute care hospitalization. Our assess-
ment of the mix of services received by
home care clients following acute-care
discharge included three largest service
categories: nursing visits, rehabilitation
therapy visits provided by physiothera-
pists and occupational therapists, and
home-making hours. We also included
a fourth category of other, miscella-
neous professional visits. For each
service category, we describe regional
variations in both the propensity and
the intensity of service provision for
each musculoskeletal clinical category.

Post-acute home care utilization rates
were defined for each of the five
clinical categories and for all cate-
gories combined. The rates were
defined for all residents of a defined
geographic area as the number of
separations where home care services
were received within 30 days of the
final discharge date divided by the
total number of separations (irrespec-
tive of where these separations took
place). Post-acute home care utiliza-
tion rates per 100 separations were
computed for the residents of each of
the 38 Home Care Programs that are
responsible for ensuring the provision
of publicly funded home care services
through an array of for-profit and
not-for-profit organizations. (Since
January, 1996 organizational reforms
to Home Care Programs have resulted
in the creation of 43 Community Care
Access Centres responsible for nego-
tiating, selecting, approving, and eval-
uating contractual arrangements with
home care providers).60

For each clinical category and for all
categories combined, age/sex-specific
post-acute home care utilization rates
were computed for each geographic
region over the study period, with
four defined age groups: individu-
als less than 45 years; individuals aged
between 45 and 64 years; individuals
aged between 65 and 74 years; and

individuals aged more than 74
years. Direct standardization was
used to adjust post-acute home care
utilization rates to account for
regional differences in age and sex.

For robustness and comparability, we
used three measures of regional varia-
tions in standardized post-acute home
care utilization rates: the extremal
quotient;32 the weighted coefficient of
variation;32-37 and the systematic com-
ponent of variation.38 The extremal
quotient is the ratio of the post-acute
home care utilization rate in the region
with the highest post-acute home care
utilization rate relative to the region
with the lowest rate. The weighted
coefficient of variation measures the
ratio of the standard deviation of post-
acute home care utilization rates
across the various geographic regions,
weighted by the number of separations
in each region, to the mean utilization
rate for the province. The systematic
component of variation measures
variations in regional post-acute home
care utilization rates after adjusting
for random variations.

The extremal quotient is perhaps the
most widely reported measure of area
variations, and the easiest to under-
stand. A drawback is that it conveys
no information on the rates in regions
other than in the two extremal regions.
The weighted coefficient of variation,
which also has a straightforward
interpretation and is based on rates in
all of the regions, may overestimate
regional variations when rates are
low and/or when the area population
is small.38 The systematic component
of variation, developed to address these
concerns, removes the component of
variation attributed to population size,
and provides a measure of variation
which is stable across a range of
rates and of population sizes.38

Chi-square tests were used to test for
regional variation in post-acute home
care utilization rates.32-37 Individual
region-specific tests of deviation in util-
ization rates from the mean rate for
the province as a whole were adjusted
to allow for multiple comparisons
across the 38 Home Care Programs.33,36

These tests were conducted by pooling
data for the two study years, yielding
a sufficient number of expected home
care recipients in order to apply the
Chi-square test.34

Patients assigned to each of the four
discharge destinations (rehabilitation
hospital and subsequently home with-
out home care; rehabilitation hospital
and subsequently home with home
care; home with home care; and home
with self care or informal care), and to
each of the five musculoskeletal clini-
cal categories (joint replacement; frac-
ture; arthritis and rheumatism; other
surgical musculoskeletal hospitaliza-
tion; and other medical hospitalization)
were compared with respect to their
age, gender, hospital teaching status,
acute and rehabilitation length of stay,
urban/rural residence and comorbidity
during the index event. Before such
comparisons were made, however,
operational definitions for comorbidity
and teaching status were formed.

To assess the comorbidity of musculo-
skeletal patients during their index
hospitalization, a medical record-based
comorbidity index, the Charlson index,29

was adapted for use with ICD-9 diag-
nostic codes and CCP procedure
codes.30,31 While this index was originally
designed to be applied to medical record
data to predict the relative risk of one-
year mortality, it has been used to pre-
dict other outcomes in claims data.30,31,61,62

Hospitals were classified as: teaching,
that is, were members of the Ontario
Council of Teaching Hospitals (OCOTH);
or non-teaching hospitals.

Univariate analyses, testing for signifi-
cant differences between musculo-
skeletal patients assigned to each of
the four discharge destinations and
each of the five clinical categories, were
conducted. Tests of significant differ-
ence for continuous data were based
on T-tests. Chi-square tests were used
for binary and nominal variables. All
P-values were two-tailed. A P-value of
0.05 was considered statistically sig-
nificant. Statistical analyses were per-
formed on a Sun Sparc Server 1000
using SAS 6.11.63
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Chapter 10
Issues in Health Care
for Arthritis and
Related Conditions

In this chapter we present major
issues of health care for arthritis and
related conditions and outline a com-
prehensive strategy for addressing
them. Working from the evidence pre-
sented in this ICES Practice Atlas, we
present the implications of what
we know of the current situation
in health care for these conditions
and identify areas where there is
room for improvement.

Comprehensive Strategy
for the Control of
Arthritis and Related
Conditions

As can be seen in Exhibit 10.1, there
are six key components for a compre-
hensive health strategy for managing
the impact of arthritis and related
conditions: primary care services,
specialist and hospital services,
rehabilitation and community support
services, health education and health
promotion, and health policy and plan-
ning. The ultimate goal of care is to

improve the situation of people with
arthritis and their families. To do this,
one must understand the impact of
arthritis in the population.

The Ontario Health Survey and the
National Population Health Survey
provide estimates of the major
impacts of arthritis; including severe
pain, disability, poor health and
reduced quality of life. In the Ontario
Health Survey, the majority of people
with arthritis (85%) reported pain,
and 55% said that the pain limited
their activities.1 Approximately one
in seven people reporting arthritis in
the Ontario Health Survey reported
long-term disability. The impact of
having arthritis disability meant
that almost all (over 90%) of these
individuals had at least some trouble
with mobility—most frequently walk-
ing, standing and climbing stairs. A
quarter could not leave their homes
by themselves or only did so with the
aid of an attendant. Three-quarters
had at least some dependence on the
help of others because of disability.2

As a large proportion of people with
arthritis are in the working age pop-
ulation, there is an impact on labour
force participation. As shown in
Chapter 2, only 56% of persons in
the Ontario Health Survey between
the ages of 45 to 64 years who had
arthritis, were currently in the
labour force, compared to 72% of
those without arthritis.3 Further
analysis showed that it was pain
and arthritis disability rather than
just chronic arthritis was associated
with not being in the labour force.

As noted in Chapter 2, although
women are more likely to have arthri-
tis than men, the experience of arthri-
tis is similar for both men and
women.4 The proportion of people
with arthritis increases with age, but
the impact in terms of pain, disability,
poor health and health care utiliza-
tion is fairly uniform across ages.
This means that the experience of
younger people with arthritis is similar
to that of older people. Not only are
the majority of people with arthritis



in the middle years of life, the
majority of people in the population
who experience serious impact on
their lives are also relatively young.
In relative terms the burden and
costs of arthritis are greatest in
young and middle-aged adults, and
are about equal for men and women.
This means that any initiatives and
policies to address arthritis and
related conditions need to be targeted
to the whole population. These con-
ditions cannot be dismissed as
being predominantly conditions of
older women.

Arthritis and related conditions are
chronic disorders. The symptoms
may wax and wane, but generally
they progress until the end of life.
Individuals with arthritis require
access to care throughout their lives,
but the type of care they require
changes as their condition evolves.

Primary Care
Arthritis and related conditions are
among the most frequent reasons
for consultation with primary care
physicians, who are the major pre-
scribers of arthritis drugs and the
gatekeepers to other services. Most
osteoarthritis, nonarticular rheuma-

tism, and low back pain should be
managed by primary care physicians.5

Primary care physicians also have
roles in the long-term monitoring of
rheumatoid arthritis (RA) and other
chronic rheumatic disorders. These
roles are of particular importance in
rural and remote parts of Ontario which
are without ready access to specialist
care. It is important that these pro-
fessionals have the training and expe-
rience to carry out appropriate investi-
gations, including examination of the
joints, provision of advice about self-
management, making correct diagnoses,
prescribing appropriate treatment, and
making appropriate referrals to spe-
cialists or rehabilitation professionals.

Examination of the joints is the cor-
nerstone in the diagnosis of arthritis
and this skill involves hands-on
learning. Residents in family medi-
cine training programs may gain
some experience in diagnosis and
treatment of arthritis and related
conditions, but mandatory and sys-
tematic training in the management
of the conditions is not required.

There are perceived deficiencies in
the primary care management of
arthritis and areas of concern include:
timely referral to specialists, advising

patients about exercise and other non-
pharmacological interventions and the
examination of joints. Evidence indi-
cates that early and aggressive treat-
ment of RA by a specialist can reduce
future disability6-8 and supports the
role of exercise and patient education
in reducing pain and disability.9-12 The
research presented in Chapter 5 indi-
cates that family physicians may be
underutilizing specialists, exercise
and other treatment modalities. In a
study of indications for knee replace-
ment surgery, family physicians in
Ontario were uncertain about which
patients should be referred for surgery.13

The postgraduate training of family
physicians was one the factors
associated with use of appropriate
investigations, management strategies
and confidence in managing arthritis.
There is a need for systematic
teaching about the management of
arthritis and related conditions in
undergraduate, postgraduate and
continuing education medical curricula.

Currently, the amount of curriculum
in undergraduate medical education
devoted to arthritis and related con-
ditions is disproportionately low
compared to the amount of illness
and disability they cause.
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Medications are an important part of
the treatment of arthritis. The most
frequently prescribed types of medica-
tion for arthritis and related condi-
tions are non-steroidal anti-inflamma-
tory drugs (NSAIDs). NSAIDs may be
prescribed for a number of different
conditions, but the most common use
is for arthritis and related conditions.
Numerous clinical trials have shown
they are effective in reducing arthri-
tis symptoms. However, these drugs
are not without dangers, particularly
for the elderly population. They
have considerable side effects, the
most significant being potentially
life-threatening gastric haemorrhage.
It has been suggested that NSAIDs
are as dangerous, if not more so,
than the drugs used for rheumatoid
arthritis.14,15 Fortunately there are
alternatives in the treatment of
osteoarthritis: randomized control
trials suggest that acetaminophen is
the preferred analgesic,16-18 and that
exercise and educational modalities
can result in reduced pain and
disability.9,19,20

As indicated in Chapter 6, two-fifths
of all seniors had at least one prescrip-
tion for an NSAID (almost four prescrip-
tions per person), excluding those
who may have bought these types of
medications over-the-counter. Two-
fifths of seniors also reported arthritis
and rheumatism in the 1990 Ontario
Health Survey.21 This raises ques-
tions about the appropriateness of
the extent of prescribing NSAIDs.
There was a drop in prescription rate
to community-dwelling Ontario resi-
dents which accompanied the intro-
duction of copayments with the
Ontario Drug Benefits program. The
rate of prescribing to residents of
long-term facilities is lower and
appears to be declining over time.
The prescribing of these types of
drugs requires further investigation.

The rate of prescribing of gastroin-
testinal (GI) protective drugs was
just over half that of NSAIDs in
1995/96, but the costs were more
than twice as much: GI protective
agents represent 10% of total drug

costs to seniors in Ontario, whereas
the cost of NSAIDs is 4% of total
costs. Use of GI protective drugs
appears to be increasing over time,
particularly for residents of long-
term facilities. The fact that the
proportion of NSAID users with a
hospital admission for GI bleeding
was higher than for non-users suggest
that they are being prescribed
appropriately for high risk patients.
However, the high cost of these med-
ications raises issues of their cost-
benefit ratio.22-24 The trends toward
increased prescription and cost lend
urgency to the need for research on
appropriate prescribing, the identifi-
cation of high risk patients, and the
development of cost-effective pre-
scribing guidelines. Attention also
needs to be paid to ways in which
NSAID use might be reduced by sub-
stitution of acetaminophen where
appropriate and by increased use of
non-pharmacological modalities.
Implementation of any changes will
be difficult in the face of corporate
advertising for NSAIDs and GI protec-
tive drugs. It needs to be accompa-
nied by education of family physi-
cians and other doctors and by edu-
cation targeted toward people with
arthritis.

The rate of prescribing and cost of
bone protective drugs is increasing
dramatically, although they were
only prescribed to a minority of
seniors; 22% of community-dwelling
women and 2% of men. If these drugs
are effective, there should ultimately
be a decrease in the rates of osteo-
porotic fracture.25 This is an area
where more population-based
research is needed to quantify the
costs and benefits associated with
this type of medication.

This Atlas presented information on
medications for arthritis and related
conditions only for the population
covered by the Ontario Drug Benefit
program, those over the age of 65. We
know very little about prescribing of
arthritis medications to the population
aged under 65, although as was noted
in the Introduction, the majority of

people with arthritis and related
conditions are in this age group.

Specialist and Hospital
Services

Specialist and hospital services are a
vital part of the treatment for many
people with arthritis and related con-
ditions, and such services need to be
available and accessible. We have some
information on the amount and loca-
tion of specialist clinics (Chapter 4),
but most of our information relates to
inpatient admissions, and particularly
to inpatient admissions for joint
replacement surgery. Hospital ser-
vices are the tip of the iceberg. Most
patients with arthritis and related
conditions are seen in ambulatory
care settings and a relatively small
proportion are admitted to hospital.

Rheumatology

The medical specialty most concerned
with the treatment of arthritis is
rheumatology. Some forms of arthritis
need management by a rheumatologist
with access to full hospital services,
including inpatient beds and a full
range of diagnostic and supporting
services, including referral to rehabili-
tation and community services. There
are some data to suggest that patients
treated by rheumatologists have better
outcomes than those treated by other
physicians.6 Evidence is emerging that
patients with rheumatoid arthritis
receiving early and aggressive treatment
with disease-modifying anti-rheumatic
drugs (DMARDs) have better outcomes
in terms of less disability and defor-
mity and increased function than those
treated later in the course of the
disease.6,8 This a marked change
from previous thinking where these
types of drugs were reserved for
patients failing other types of treat-
ment. DMARDs need close monitor-
ing, particularly for adverse effects,
and rheumatologists are the specialist
of choice for this function. The
implication is that people with
rheumatoid arthritis need prompt
referral for this treatment.
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Some forms of arthritis such as
severe rheumatoid arthritis with
multi-system involvement and con-
nective tissue disorders can be life-
threatening. These patients need
urgent admission to hospital. It is
important therefore that there are
rheumatology services with access to
hospital beds for these patients. Also,
some of the rarer types of arthritis,
such as the spondyloarthropathies
and connective tissue disorders (see
Chapter 1), need to be treated by
specialists who have experience
with these types of conditions.

Rheumatology has become a predomi-
nantly outpatient speciality, so that
currently, most of the care delivered
by these specialists is in outpatient
or clinic settings.26 This has been
reflected in marked reductions in
the number of admissions to hospital
for arthritis patients for medical
reasons. The overall impact of this
change has not been evaluated,
despite the fact that there are studies
which demonstrate the benefit of
inpatient admission in the treatment
of rheumatoid arthritis.27-28

There has been a gradual expansion in
the number of rheumatologists since
1992, but the coverage of rheuma-
tology services across the province
is far from complete. Chapter 4
documents the provincial variations
in mean waiting times for new
patients to see a rheumatologist.
Surprisingly, the waiting times were
not correlated with the availability
of rheumatology clinics. The
waiting times for new patients may
be affected by the number of
patients returning for appointments.
We do not know about the case-mix
of patients across services, particularly
with respect to the proportion of
patients with rheumatoid arthritis or
other serious conditions that require
close monitoring. Nor do we have
data on the way rheumatologists work
in multidisciplinary teams to provide
comprehensive care for people with
arthritis and related conditions.

Orthopedic Surgery

Orthopedic surgery is an essential
part of care for corrective and pain-
relieving surgery for joints damaged
by disease and injury. Joint replace-
ment surgery is a highly cost-
effective surgical procedure29,30 for the
treatment of advanced osteoarthritis
(the most common form of arthritis 
in the population) and joints destroyed
by rheumatoid arthritis. Orthopedic
services are also vital for the treat-
ment of osteoporotic fractures of
the wrist, vertebrae and hips.

Orthopedic surgeons may be the
primary consultant for medical
management of arthritis and related
conditions. The study of services rel-
evant to people with arthritis and
related conditions shows that there are
two-thirds more orthopedic clinics than
rheumatology clinics. Some of these
are for the assessment of patients for
surgery and for other musculoskeletal
conditions such as low back pain and
for the outpatient treatment of fractures.
However, a proportion of patients with
arthritis receive their treatment for
arthritis from this source up to the
time when they become candidates
for surgery. The role of orthopedic
surgeons in the clinical management
of arthritis, especially osteoarthritis,
requires further exploration.

Joint Replacement Surgery

Joint replacement surgery is one of the
success stories of arthritis treatment;
the procedures are a very effective
means of improving quality of life.
There have been marked increases
over time in the rate of hip and knee
replacement operations in Ontario.
Although the increase in hip replace-
ment rates has stabilized, the increase
of rates in knee replacement continues.
The increases have been made possible,
in part, by dramatic declines in the aver-
age length of stay for procedures. It
should be noted that the average length
of stays in Ontario are still higher than
in the U.S. Attention is now being
focussed on identifying the point at
which patients can be safely discharged
to home or to rehabilitation services
for post-acute care.

Variations in the availability of hip
and knee replacement surgery in
Ontario persist even though there have
been reductions in variations over
time. The reasons for these variations
are not clear. They are not attributable
to availability of specialists:31 some of
the lowest rates were found in
Toronto, where availability is highest.
The results of an ongoing study look-
ing at need for hip and knee replace-
ment in two counties with respectively
high and low rates of joint replace-
ment are awaited with interest.

The Health Services Restructuring
Commission32 and the Ministry of
Health have resolved to improve access
to total joint replacement in the
province and to reduce variability in the
rates across District Health Councils.
The Ministry is being encouraged to
offer supplemental funding to hos-
pitals for operating rooms and beds
in addition to the funding provided
for the purchase of prostheses.

Waiting times for total joint replacement
remains an unresolved issue. The
waiting times between consultation
visits and dates of surgery reported
in Chapter 7, were longer than the
typical times reported by orthopedic
surgeons. Family physicians reported
waiting times to see orthopedic sur-
geons as a barrier to referral. Once the
consultation is complete, the time to
surgery is determined by the scheduling
of operating time, the availability of
beds, and the timing preferences of the
patients. However, we lack standardized
procedures for reporting times between
the first visit with the family physician
for problems with hips and knees and
the date the surgery is performed. It has
yet to be determined whether the
demonstration project of a registry for
total joint replacements in Southwestern
Ontario will be able to establish a
system for documenting waiting times.

Joint replacement rates are also gov-
erned by the availability of funds to pay
for the prostheses. There seems to be
the potential for increased efficiencies
in cost by streamlining purchase poli-
cies. As suggested in Chapter 7,
population-based registries of patients
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having total joint replacement provide
a pragmatic and practical approach to
assess quality of implants and pro-
cedures. Recent government initiatives
to make more money available for the
purchase of prostheses will make an
important contribution.

The relationship between the volume of
joint replacement surgery by ortho-
pedic surgeons and outcome was
one of the issues studied in-depth.
Results suggest that surgeons should
perform some minimum number of
total joint replacements to maintain
skills and competencies, and that low
volume hospitals providing less than
25 procedures are less likely to
achieve optimal results. Centralizing
procedures in hospitals providing a
set minimum of procedures could
serve to reduce access to remote and
rural areas. A solution may be for
orthopedic surgeons to hold office
hours in the underserved communi-
ties, with surgery taking place in
designated centres. This is already
the practice of some surgeons. As
well, there are issues of access to
orthopedic services and for other ser-
vices, including ambulatory services
such as arthroscopic procedures and
management of osteoporotic fractures.
Strategies to improve access to spe-
ciality care and reduce waiting times
needs to be evaluated. We need to
understand more about the factors
that relate to the availability and
uptake of joint replacement and the
relationship to the availability of
resources, whether it be related to
availability of finance, surgeons or
hospital resources.

Rehabilitation and
Community Support
Services
The disability associated with arthritis
and related conditions and osteo-
porotic fractures leads to reduced
independence and community mobility,
less participation in employment,
social and leisure activities, as well as
loss of income and incurring extra
expenditures.2 Rehabilitation therapy
and community support services need

to be in place to help individuals
deal with the disabilities arising
from arthritis. These services repre-
sent a vast but largely uncharted ter-
ritory. There are few data about them
and in the case of community services,
there is very little documentation
about what services are available.

Rehabilitation serves to prevent loss of
physical function in ongoing arthritis,
as well as to restore function after
surgery, severe episodes of inflamma-
tory arthritis or fractures.33,34 The
range of professional services includes
physical and occupational therapy,
which play important and complemen-
tary roles in the maintenance of
function and control of disability.
People with arthritis may also need
orthotics and special shoes. Exercise
and information about assistive
devices (including use of canes) are also
an integral part of the rehabilitation.

Rehabilitation services are delivered
in a variety of settings, including
rehabilitation hospitals, outpatient
clinics, private practice clinics and in
the home. Community and in-home
rehabilitation services may be offered
by profit and not-for-profit organiza-
tions through the Community Care
Access Centres or other arrangements.
The Arthritis Society’s Consultation
and Rehabilitation Service is funded
by the Ontario Ministry of Health and
delivers rehabilitation and social work
services to people with arthritis in
community, workplace and home
settings.

There is little information about the
full spectrum of rehabilitation pro-
grams for people with arthritis and
related conditions. The databases for
rehabilitation hospitals and home care
have limited information about the
underlying medical conditions of the
people receiving services. However,
linkage of data for acute care with
home care and rehabilitation hospital
services allows for the analysis of post-
acute care services, as we have seen
in Chapter 9. These present a limited
view of the rehabilitation services
received by people with arthritis and
related conditions. We lack systematic

data on ambulatory rehabilitation
care in the community and in the
home unless they are directly linked
to acute care discharges. Most reha-
bilitation services for arthritis and
related conditions take place in ambu-
latory care or community settings, with
individuals accessing these services
directly from the community.

Population surveys give some indication
of the use of rehabilitation profes-
sional services in Ontario. The
Ontario Health Survey showed that
approximately 2.3% of people with
arthritis consulted physiotherapists
and 3% consulted chiropractors dur-
ing the previous year.35 The estimated
number of consultations per indi-
vidual per year was 14 for physio-
therapists and 7 for chiropractors.
People with musculoskeletal condi-
tions made up the bulk of the practice
of physiotherapists accounting for
90% of all conditions seen.36 Only a
very small proportion of people
with arthritis and related conditions
used home care services.37

There are large provincial variations
in the supply of physiotherapists,
occupational therapists and chiroprac-
tors. Physiotherapists and occupa-
tional therapists tend to be located
near rheumatologists and orthopedic
surgeons, whereas chiropractors tend
to be located independently of other
types of practitioners. The extent to
which chiropractic care provides com-
plementary services in the areas with
low provision from other relevant
professionals needs further
investigation.

Chapters 8 and 9 show the patterns of
post-acute care for patients discharged
from hospital with hip fracture and
musculoskeletal conditions, respec-
tively. Both chapters demonstrate the
large variations in the use of rehabil-
itation and home care services across
the province and the lack of any real
relationships between length of stay
in acute-care hospitals, discharge des-
tination and subsequent use of home
care services. Research is required on
the effectiveness and optimum use
of post-acute rehabilitation services.

175

Issues in Health Care for Arthritis and Related Conditions



There is relatively little information or
research on rehabilitation services in
the community. An exception is the
Consultation and Rehabilitation
Service in Ontario where evaluations of
services have shown positive results.
Controlled trials of home physiotherapy
for rheumatoid arthritis38,39 and for
ankylosing spondylititis40,41 and a
controlled trial of home occupational
therapy for rheumatoid arthritis42

showed benefits in terms of reduced
pain and maintainance of function
over the long-term with a relatively low
intensity of professional service input.

Restructuring of the
Health Care System
and the Move to Care
in the Community

The organization and provision of
services in the community sector are
undergoing major changes, and this
is taking place concurrently with a
major shift of health care from insti-
tutions to the community. These
changes are taking place in situations
where there is very little information.
The Health Services Restructuring
Commission initially focussed on the
hospital sector. It is making recom-
mendations on hospital restructuring
based on community and regional
requirements for acute-care beds,
rehabilitation beds, home care and
long-term care facilities. Ultimately,
the Commission will identify areas
for reinvestment in health that will lead
to the development of comprehensive,
integrated services for communities,
districts and regions.

Community Care Access Centres are
being implemented across the
province to reorganize and provide a
range of services that include nursing,
rehabilitation services and community
support services such as home-making.
These services are being purchased
from various provider organizations.
The Community Care Access Centres
are intended to be responsive to local
priorities, which will inevitably result
in variation in services provided
across the province.

Changes in the health care system
mean that rehabilitation professionals
are increasingly working in community
settings. The 1993 survey of family
physicians in Ontario indicated few
barriers to outpatient physiotherapy.
In contrast, a large proportion of family
physicians reported both access and
waiting time barriers to home physio-
therapy, occupational therapy and
social work services. Documentation
of access to, and adequacy of, reha-
bilitation professional services is
urgently needed, particularly in light of
the changes in patterns of care delivery.

Community health care is not covered
by the Canada Health Act and charges
for services may be made. In principle,
services should be more accessible
because they are locally based, however,
charges may represent barriers to
access. Research is needed to better
define the factors associated with
access to rehabilitation services in
community settings.

The current changes in rehabilitation
and community support services have
so far mainly been at the organiza-
tional level. Less attention has been
paid to the nature of the services
that should be provided. There is a
need for innovative studies which
explore of models of care for people
with chronic disabling conditions.
Here, issues relate to the ongoing
management of the conditions and
the maintenance of function and
prevention of disability. Issues include
the potential monitoring role of reha-
bilitation professionals to identify and
respond to emerging impairment
and disability before it makes an
impact on daily life, to reinforce
maintenance of exercise and other
disease management strategies and to
promote timely use of assistive devices
and adaptations in the work and
home environment.

The implications of all these changes
to health care delivery for people with
arthritis and related conditions are not
yet clear. In particular, the fate of The
Arthritis Society’s Consultation and
Rehabilitation Service is uncertain.
Given the potential of rehabilitation

to contribute to the reduction of
disability and pain associated with
arthritis and related conditions, a
major investment must be made in
the development of rehabilitation
services. This is particularly true
for community-based services, for
people with arthritis and related
conditions which are appropriate
for the chronic course of these
conditions.

Health Education and
Health Promotion

Health education and health promo-
tion is needed to provide information
about the prevention of arthritis and
osteoporosis and what can be done to
reduce their impact. The number of
people with arthritis and related con-
ditions is so large that the health care
system would be overwhelmed if all
who had symptoms consulted physi-
cians. Many types of arthritis and
related conditions are minor and
self-limiting and do not require med-
ical intervention. Education about
what to do about these disorders is
needed, including use of medication
such as acetaminophen or aspirin,
appropriate use of simple physical
remedies (such as ice, heat or
mechanical support) and when to
seek medical care.

There is growing awareness of the
importance of strategies to prevent
osteoarthritis.43,44 Osteo-arthritis of
the knee is increased in obese peo-
ple and previous joint injury is a
risk factor. Arthritis needs to be
added to the list of conditions
caused by obesity.

For people with arthritis, the evi-
dence shows that the use of so-called
‘self-management’ strategies can lead
to significant decreases in pain, dis-
ability and medical consultation as
well as increases in self-efficacy.45

Self-management includes teaching
about techniques for controlling pain
and other symptoms, exercise, use of
assistive devices and adaptations,
and appropriate consultation with
health professionals. Research shows
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that patient education interventions
provide benefits that are 20-30% as
effective as treatment by medication in
reducing pain and 40% as effective in
improving disability, leading to fewer
physician consultations.12 Exercise
programs for people with arthritis
have resulted in significant improve-
ments in pain and disability as well
as decreased need for medication.20,46-48

Services to facilitate self-management
range from community-based pro-
grams to support groups. An impor-
tant component of community ser-
vices is the availability of appropriate
classes, facilities and professional
advice to meet the needs of people
with arthritis and related conditions.
All of these components are integral
to the maintenance of function and
control of disability for people with
these conditions.

A report on the range of programs
for people with arthritis and osteo-
porosis available in Ontario high-
lighted the limited availability of
services and indicated a number of
potential problems that people
might have in accessing such pro-
grams.49 Programs were offered in a
variety of settings ranging from hospi-
tals to community centres. Exercise
was the main component of pro-
grams, with many also including an
educational component. Few programs
offered components directed toward
the use of assistive devices, medical
therapy or social support. There
were difficulties in finding out about
programs as most were poorly adver-
tised and relied on word of mouth
or doctor’s referral. Few programs
were available in rural communities
or in languages other than English,
and funding and leadership for
many programs was precarious.
Most programs were delivered in one
location only, with only a quarter
being more widely available. These
findings raise issues about how to
increase the availability of programs.
There is potential to build on existing
programs including the programs of
the Osteoporosis Society of Canada
and the community programs of The

Arthritis Society, Ontario Division
most notably the Arthritis-Self
Management Program, their exercise
programs and disease specific orga-
nizations, such as Blue Bird Clubs.

Health promotion for osteoporosis
includes education about the available
strategies to maintain bone density
(and to prevent bone loss) and strategies
to prevent fracture.50-52 Strategies to
maintain bone density include med-
ication (see Chapter 1), adequate
dietary intake of calcium and vitamin D
and weight-bearing exercise. Programs
for people with established osteoporo-
sis are needed to educate them about
strategies to maintain bone density and
avoid falling and hence fracture. Load-
bearing exercise has been demonstrated
to help maintain bone density. Exercise
that includes components directed to
improving balance has been shown to
reduce falls. Strategies to prevent
fractures centre around the preven-
tion of falls. This includes strategies
to improve balance and awareness
of factors that might affect balance
(such as use of sedatives and alco-
hol), increasing physical activity and
awareness of environmental factors.
The latter would include elimination
of trip hazards, adequate lighting
and so on.

In summary, health education and
health promotion relating to arthritis
and related conditions has the
potential to reduce future health
and community care costs.53 More
research as well as increased invest-
ment in such services is needed.

Health Policy and
Planning

There are three basic approaches to
estimating the impact of arthritis and
other conditions on our society:
demands on the health care system,
disability-adjusted life years, and
societal costs. It is instructive to look
at the findings for each of these
approaches.

Arthritis is a leading cause of morbid-
ity, disability and the utilization of

health services.54 Arthritis and related
conditions are the most frequent
cause of long-term disability in Ontario.
These disorders are one of the most
common type of chronic and recurring
conditions, second only to allergies.
Arthritis and related conditions are
the third leading cause of days with
reduced activities. With respect to
visits to primary care physicians,
diseases of the respiratory system
are the most common diagnosis
recorded on OHIP claims followed by
diseases of the musculoskeletal system.
Arthritis and related conditions are
the third leading reason for consulting
health professionals and the second
ranking reason for taking prescrip-
tion and over-the-counter drugs.
The additive effect of the differ-
ences can be seen in the results of
the NPHS; 15% of the respondents
had arthritis and they accounted for
33% of the costs for health care. The
findings from Ontario are consistent
with those elsewhere. Arthritis
ranks consistently high as a cause
of morbidity, disability and health
care utilization, particularly in the
middle-aged and older population.55,56

Although it is generally true that the
overall mortality from arthritis and
related conditions is low, some of
the inflammatory disorders such as
rheumatoid arthritis are associated
with increased mortality and short-
ened life span.57-61 Indeed, in 1995, as
many people in Canada died of
arthritis and related conditions as
died of melanoma.62 This does not
include deaths due to the adverse
effects of arthritis drugs, such as
gastric hemorrhage related to taking
of anti-inflammatory medication,
nor deaths related to hip fracture.

Calculation of disability-adjusted life
years (DALYs) is a technique for
combining the impact of mortality
and disability on the loss of poten-
tial years of healthy life. The World
Bank used this technique for esti-
mating the global burden of disease
and the cost-effectiveness of inter-
ventions. The six conditions with
the highest DALYs in the developed
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countries were heart disease, stroke,
depression, road traffic accidents,
alcohol use, and osteoarthritis, in
that order.63 Kaplan64 and Reynolds65

estimate that the average person in a
country such as ours loses three to
four years of healthy life to arthritis
over the course of a lifetime. There
are studies that suggest the control
of non-fatal conditions66-68 would lead
to greater gains in life expectancy
than control of fatal conditions,
with the greatest gains for any one
condition coming from the control
of arthritis.

As we have seen in Chapter 3, the
estimated costs of arthritis to Canadian
society are considerable. The societal
costs were calculated to be $5.8 billion,
with the estimates ranging from
$4.3 to $7.3 billion. The majority of
the costs associated with arthritis
and related conditions are indirect
costs associated with disability, mainly
the loss of productivity from persons
with arthritis who are unable to work.
Only one-third of the total cost is
associated with the direct cost of
health care.

The fact that a preponderance of those
affected by arthritis and related con-
ditions are women and many are over
the age of retirement or are not in
the labour force makes attribution
of costs difficult. In addition wages
for women in the work force have tradi-
tionally been about 70% of those for
men. Taken together, these factors
may mean that the true indirect costs
of arthritis are underestimated.69

Also, as indicated in Chapter 3, the
costing study does not account for the
intangible costs of pain and suffer-
ing, and the benefits of good health.

Perhaps the most important indicator
of the importance of arthritis and
related conditions are projections of
what is to come with demographic
changes and the aging of the popu-
lation.70,71 Projections based on the
1994 National Population Health
Survey and the 1991 General Social
Survey suggest that the number of
people in Canada with arthritis will
increase by approximately one million

per decade for the next 40 years, and
in the first half of this time period, the
increase will be split between the
older half of the working age popu-
lation (those aged 45-64) and those
aged 65 years and older.71 One can
anticipate that the number of hip frac-
tures will double by the year 2010
due to the aging of the population.72

Much of the increase in the number of
people with arthritis is due to the aging
of the baby boom generation. This
increase in numbers will have impli-
cations for the need for health care.

It should be noted that the increases
in the number of people with arthritis
and related conditions will take place
at a time when the size of the popula-
tion aged under 45 years will remain
constant. It is this section of the
population which has traditionally
provided most of the health care
services, as well as providing a major
contribution to the tax base which
funds health and welfare services.
Given these pending increases it is
important that we take steps to
reduce the impact of arthritis in the
population.

Conclusion

Arthritis is a major cause of morbidity,
disability and health care utilization
in Ontario. Although there is at pre-
sent no known cure for any type of
arthritis, appropriate treatment helps
to prevent disability, maintain func-
tion and reduce pain. One still hears
accounts of people with arthritis being
told that this condition is just a part of
growing old and nothing can be done:
this is far from the truth. Proven
modalities include medication, spe-
cialist care, rehabilitation, exercise
and education (self-management).
For severe arthritis, joint replacement,
particularly of the hip and knee, has
been shown to be a very efficacious
and cost effective procedure which
relieves pain and improves function.  

This atlas reviews what we know of
the situation relating to arthritis and
related conditions in Ontario, and
suggest that there are six key compo-

nents for a comprehensive strategy
for reducing their impact on individu-
als and in the population as a whole
(Exhibit 10.1). These are primary care
services, rehabilitation and community
support services, health education and
health promotion, specialist and hos-
pital services, and health policy and
planning.

The components of the strategy for
arthritis can be viewed as sub-compo-
nents of the existing health care sys-
tem. Most of these components are in
place, although the nature of provision
may not be the optimum, as this
Atlas illustrates. The issues are
ones of the adequacy, availability
and accessibility of these services
for people with arthritis and related
conditions. A major element, and one
which needs particular attention as
the health care system is restructured,
is how these components of the health
care system work together to give
integrated care. Coordination of care
has a number of aspects including
how patients are triaged and referred,
the comprehensiveness and continuity
of services, and the appropriateness
of care to the stage of disease.

The information included in this Atlas
is largely governed by the availability
of data. We know most about services
in the acute care sector. There is a
danger that our appreciation of ser-
vices for people with arthritis and
related conditions will be unduly
coloured by this. The major area of
services used for arthritis and relat-
ed conditions are ambulatory and pri-
mary care, rehabilitation services and
community care. These are areas where
we lack adequate information systems.

Arthritis and related conditions are
the most frequent chronic conditions.
A health care system which is ori-
ented to acute and short term needs,
it is arguably not the best to deal
with long-term and evolving condi-
tions. A health care system that is
responsive to the changing needs
and challenges of people with
arthritis and related conditions is
likely to be better able to respond to
other chronic disabling disorders.
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Arthritis and related conditions are
associated with a large burden of
morbidity and disability in the popu-
lation and high societal costs. This
burden will increase with the aging of
the population. A comprehensive
health strategy to reduce the impact of
these conditions is urgently needed.
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Technical Appendix

Technical Appendix

Health Planning Regions
and District Health
Councils in Ontario

For planning purposes, the Ontario
Ministry of Health divided the
province into six health planning
regions and 33 District Health
Councils (DHCs). Effective April 1,
1998, the Ministry reduced the number
of District Health Councils to 16 by
merging many DHCs.

To facilitate comparison between
this Atlas and earlier ICES Practice
Atlases, we have shown variations in
services using both the old and new
District Health Councils.

TA.1 illustrates the six Health Planning
Regions. According to Statistics
Canada’s population estimates for
1996, the number of residents vary
across health planning regions from
258,540 residents in the North West

to more than five million people in the
Central East region.

Exhibit TA.2 delineates the bound-
aries for the old and new District
Health Councils. Four District Health
Council boundaries remain unchanged:
Metropolitan Toronto (now referred to
as Toronto), Hamilton-Wentworth,
Niagara Region and Thames Valley.

TA.3 uses the 1996 census to illustrate
the distribution of the population of
Ontario broken down by the District
Health Council and Health Planning
Region. According to the new DHC
boundaries, four District Health
Councils have less than 300,000
residents: Grand River; Muskoka,
Nippissing, Parry Sound and
Timiskaming; Northwestern Ontario;
and Grey, Bruce, Huron and Perth; and
four have populations of approximately
1 million or more: Halton-Peel;
Toronto; Simcoe-York; and Champlain.
The remaining District Health
Councils have populations that range
from 400,000 to 800,000.
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Planning Regions

Central West (CW)

South West (SW)

North East (NE)

East (E)

North West (NW)

Central East (CE)

(NW)

(NE)

(E)

(CE)

(CW)

(SW)

Technical Appendix TA.1 Ontario Health Planning Regions
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Technical Appendix TA.3: Populations of Ontario Health Planning Regions and District 
Health Councils, 1996

• Durham Region

Central East

• Haliburton, Kawartha & Pine Ridge

Old District Health Councils

• Metropolitan Toronto
• Peel
• Simcoe County
• York Region
Total

• Brant

• Halton
• Haldimand-Norfolk

• Hamilton-Wentworth
• Niagara

Central West

• Waterloo Region

Total
• Wellington-Dufferin

• Eastern Ontario

• Kingston, Frontenac, Lennox and
Addington

• Hastings and Prince Edward
Counties

• Ottawa-Carleton Regional
• Renfrew County

East

• Rideau Valley
Total

• Algoma

• Cochrane

• East Muskoka-Parry Sound

North East

• Manitoulin-Sudbury

Total

• Nipissing/Timiskaming
• West Muskoka/Parry Sound

• Kenora-Rainy River
• Thunder Bay

North West

Total

• Essex County
• Grey-Bruce

South West

Total

• Huron/Perth
• Kent County
• Lambton
• Thames Valley

Ontario Total
Data Source: Statistics Canada

480,334

2,446,121
300,008

901,384
344,766
622,774

5,095,387

125,195

356,257
108,908

489,943
422,622
428,426

2,158,707
227,356

194,530

180,704

154,359

762,974
103,944
163,064

1,559,575

129,211

133,640

21,395

96,763

73,053
210,184

664,246

367,329

92,530
165,920

160,740

1,516,061

258,450

1996 Old 
District Health

Councils
Population

138,289
115,955
136,870
596,878

11,252,426

780,342

2,446,121
1,257,641

967,540

• Durham Haliburton, Kawartha & 
Pine Ridge

• Toronto

5,451,644

• Halton-Peel

234,103

• Simcoe-York

422,622
489,943

655,782

Central

1,802,450

1,061,448

498,127

Total

1,559,575

440,587

223,659

• Grand River

• Niagara Region

664,246

• Hamilton-Wentworth

620,154

• Waterloo Region-Wellington-Dufferin

258,450

299,029

Central West

1,516,061

258,450

1996 New
District Health

Councils
Population

596,878

Total

11,252,426

• Champlain

• Quinte, Kingston, Rideau

East

Total

• Algoma, Cochrane, Manitoulin 
& Sudbury

• Muskoka, Nipissing, Parry Sound 
& Timiskaming

North East

Total

• Northwestern Ontario

• Essex, Kent and Lambton
• Grey, Bruce, Huron, Perth

South West

North West

Total

Total

New District Health Councils

• Thames Valley

Ontario Total
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Index
Searching for . . .

A–D

Ambulatory Primary Care:
(See Primary Care Services: Visits)

Arthritic Conditions:  1-10
Availability of services 73-76 
Allied health care services
(see Occupational Therapy; Physical
Therapy; Chiropractic; Consultation and
Rehabilitation Services)
General practitioner services
(see Primary Care Services)
Orthopedic services
(see Orthopedic Services)
Rehabilitation services
(see Rehabilitation Services)
Rheumatology services
(see Rheumatology Services)
Cost of (see Economic Cost)
Diagnosis of (see Primary Care:
Case Studies)
Disability 15-19,171
Discharge destinations 157-170,175
Education 176-177
Epidemiology of 1-10
Health Policy 177-179
Hospitalization 19-21,159
Patient demographics 13-15,171-172
Prevalence of 1,14,23,56-58,63,171

Treatment of (see Drugs; Rehabilitation
Services)
Barriers (see Primary Care Services: Referrals)
Types of
Ankylosing spondylitis 4-5
Axial arthritis 6
Fibromyalgia (see Fibromyalgia)
Hip (see Hip Replacement)
Knee (see Knee Replacement)
Nonarticular rheumatism 6 
Osteoarthritis (see Osteoarthritis)
Polymyalgia rheumatica 4,6
Psoriatic arthritis 4-5
Reiter’s syndrome 4-5
Rheumatoid arthritis
(see Rheumatoid Arthritis)
Seronegative

Spondyloarthropathies 4-5
Systemic lupus erythematosus 5

Bisphosphonates (See Drugs: Types of)

Chiropractic Services 36,60,62,175
Availability of 42,46-47,49,54

Canadian Institute for
Health Information 25-26

Consultation and Rehabilitation
Service 36,59,62,175-176
Availability of 42,46-47,52-54

Corticosteroids (See Drugs: Types of)

Disease-modifying Anti-rheumatic Drugs
(See Drugs: Types of)

District Health Councils 183,185-186

Drugs 93-110,173
Cost of 12,22,98,101,103-106
ICD-9 codes 109-110
Types of 96,109,173
Arthritis drugs 96

non-steroidal anti-inflammatory drugs
3-6,22,93,95-98,101,104,107,173

corticosteroids 3-6,94,98-99
Gastrointestinal protective drugs 94-96,
98-99,107,173

cytoprotectives 101,105

H2 blockers 98

proton pump inhibitors 98
Bone protective drugs 96,98,102-103,
107,173

bisphosphonates 7,94-95,98,101,106

estrogens 94-95

calcitonin 94-95
Disease-modifying anti-rheumatic drugs
4-5,94,173
Utilization of 21-22,95-96



E-J

Economic Cost 22-23,27-30
(See also Drugs: Cost of; 
Knee Replacement: Prostheses; 
Hip Replacement: Prostheses)

Estrogen Replacement Therapy
(See Osteoporosis: Management of)

Fibromyalgia 5-6

Fractures (See Osteoporosis: Fractures)

Gastrointestinal Bleeding
(See Drugs: Gastrointestinal Protective
Drugs)

Health Planning Region 183-184,186

Health Utility Index 18,23

Hip Replacement 3-4,111-141,174-175
Discharge destinations
(see Rehabilitation Services; Home Care)
Hospital volumes 111,113,121-124,127-133
Length of stay 111,121-124,127-133,138
Outcomes 113,127-133
Primary 113,120
Prostheses, costs of 111,113,124-127,138
Rates 111-116,120-121
Regional variations 111,113-116
Revisions 113,120
Waiting time 133-138

Home Care 157-170,175-176
Patient demographics 159-160
Utilization rates 161-165

Home Care Programs 157

Hospitalization (See Arthritic
Conditions: Hospitalization)

Joint Replacement (See Hip
Replacement; Knee Replacement)

K-0

Knee Replacement 3-4,111-141,174-175

Discharge destinations
(see Rehabilitation Services; Home Care)
Hospital volumes 111,113,121-124,127-133
Length of stay 111,121-124,127-133,138
Outcomes 127-133
Primary 113,120
Prostheses, costs of 111,113,124-127,138
Rates 111-113,117-121
Regional variations 111,113,117-119
Revisions 113,120
Waiting time 133-138

Medication (See Drugs)

National Population Health Survey
11-13,23,25-26

Non-steroidal Anti-inflammatory Drugs
(See Drugs: Types of)

Occupational Therapy Services
36,62,75,89,175
Availability of 42,46-47,51,54
Utilization of 3,7

Ontario Drug Benefit program 93-94

Ontario Health Survey 64,67

Ontario Health Insurance Plan 70,80-82

Orthopedic Services 36,56,59-60,
62,75,174
Availability of 38-39,42-45,54
Waiting time 73
(See also Hip Replacement; Knee
Replacement)

Osteoarthritis 1-3
Characteristics of 1-2
Disability 2
Management of 2-3 (see also Hip
Replacement; Knee Replacement)
Prevalence of 2
Risk factors 2

Osteoporosis 6-7,143-156
Characteristics of 6
Classification of 6
Diagnosis of 7
Fractures 6,7,143-156
Hip 151-154

discharge destination
146,148,150,152-153

impact on the population 143

incidence of 143-146

length of hospital stay 146-148,152

management of (see Hip
Replacement; Knee Replacement)

mortality 146-147,152

prevalence of 143

rehabilitation services 146-147,
149,151-153
(see also Rehabilitation Services)

Vertebral 151
impact on the population 143

incidence of 143-145

management of (see Hip
Replacement; Knee Replacement)

prevalence of 143
Wrist 147

impact on the population 143

incidence of 143-145

management of (see Hip
Replacement; Knee Replacement)

Prevalence of 143

Impact on the population 7
Management of 7 (see also Hip
Replacement; Knee Replacement; Drugs)
Osteopenia 6
Prevalence of 6 
Prevention 7,95 (see also Drugs:
Types of: Bone Protective Drugs)
Risk factors 6-7

P-W

Pharmacology (See Drugs)

Physical Therapy Services 36-37,62,
75,88,175
Availability of 42,46-47,50,54
Utilization of 3,7
Waiting time 73

Prescription Drugs (See Drugs)

Primary Care Services 56,59,60,62-92,172
Arthritis management strategies 70-73,
76-77,83-92,172
Availability of 42,46-48,54
Case studies 70,72-73,83-87
Continuing medical education 64,
73-77,172
Education 63,76,172
Physician demographics 68,70-72,76
Referrals 73-77,88-92,172
Utilization of 21,64
Visits 63-70

Rehabilitation Services 75,92,
157-170,175-176
Hip fracture (see Osteoporosis:
Hip Fracture: Rehabilitation Services)
Patient demographics 157-160
Utilization rates 165

Rheumatoid Arthritis 3-4
Characteristics of 3
Disability 2
Management of 4 (see also
Hip Replacement; Knee Replacement) 
Prevalence of 2-4
Risk factors 3-4

Rheumatology Services
36,54,56,58,60,62,75,91,173-174
Availability of 37-40,54,174
Waiting time 39,41

Waiting Time (See Hip Replacement;
Knee Replacement; Orthopedic
Services; Physical Therapy;
Rheumatology Services)

Wrist (See Osteoporosis: Fractures)
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Index

GLOSSARY OF ACRONYMS

ACR American College of Rheumatology

BMI Body mass index

CIHI Canadian Institute for Health Information

CRA Canadian Rheumatology Association

DEXA Dual X-ray absorptiometry

DHC District Health Council

DMARD Disease-modifying Anti-Rheumatic Drug

HUI Health Utility Index

ICES Institute for Clinical Evaluative Sciences

ICD International Classification of Diseases

MRIW Mean Resource Intensity Weight

NHANES I National Health and Nutrition Examination Survey

NSAID Non-steroidal anti-inflammatory Drug

ODB Ontario Drug Benefit program

OHIP Ontario Health Insurance Plan

OHS Ontario Health Survey

RA Radiographic assessment

ACREU Arthritis Community Research and Evaluation Unit

CMG Case Mix Group

NPHS National Population Health Survey

OHCAS Ontario Home Care Administration System
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