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Introduction
Although most care for arthritis and related conditions takes place in
ambulatory care settings, people with arthritis are admitted to hospital
for surgical and non-surgical reasons more frequently than individuals
without arthritis.1 For individuals with arthritis for whom non-surgical
modalities have failed to adequately control the condition, surgical
intervention can often relieve pain and restore function. Arthritisrelated procedures comprise the majority of orthopaedic surgery.
This chapter focuses on arthroscopic knee surgery, total hip and knee
replacement surgery (arthroplasty) and the challenges involved in
increasing access to joint replacement surgery.

Background

Key Messages
Arthroscopic knee surgery

• The provincial age and sex standardized rate of all
arthroscopic knee procedures was 200 per 100,000
population in 2001/02, a decrease of 10% between
1992/93 and 2001/02.

• The most common type of knee arthroscopic procedure
performed was debridement alone, followed by
menisectomy with or without debridement. The
rates of debridement dropped between 1992/93
and 2001/02, while the rates of menisectomy with
or without debridement increased.

• The rate of all arthritis-related knee arthroscopic
procedures for both men and women increased with
age up to the 55–64 year age group for women, and
up to 45–64 year age group for men.

• The rate of all arthroscopic knee procedures varied by
District Health Council (DHC), with the highest rate
3.3 times the lowest. The rates decreased for all but
two DHCs between 1992/93 and 2001/02.

• The exact role of arthroscopy in the management of
osteoarthritis of the knee remains unclear and warrants
further investigation.

Each year almost 44,000 surgical procedures are carried out in Ontario
specifically for arthritis and related disorders (see Figure 6.1). Taken
together, hip and knee joint replacement and arthroscopic knee surgery
represent more than 80% of the total, with arthroscopic knee surgery
(keyhole surgery) alone accounting for almost half of all surgical
procedures.

Arthroscopic knee surgery
Arthritis-related surgical procedures of the knee, specifically arthroscopic
procedures, are a key focus for two reasons. First, the knee is the most
commonly operated on joint for arthritis and related reasons.1 Second,
the majority of orthopaedic surgeries of the knee, with the exclusion
of knee replacements, are performed arthroscopically. Knee damage
requiring arthroscopic surgery can be caused by the degenerative
processes of arthritis or by injury.
Many orthopaedic procedures performed in the past with open
techniques can now be performed arthroscopically. The advantages
of the arthroscopic approach over open surgery include fewer
complications, less rehabilitation time, and ability to perform the
procedure in an outpatient setting.2 The large number of
arthroscopic procedures of the knee allows detailed examination of
variation in rates of surgery by geographic area.
For this report, the arthritis-relevant arthroscopic procedures have
been categorized into three groups:
1. Menisectomy with or without debridement;
2. Debridement without menisectomy; and,

Total joint replacements

• During the 1990s, the numbers of surgical procedures
increased, on average, 6.6% for total knee replacements
(TKR) and 4.1% for total hip replacements (THR) annually.

• There was geographic variation in THR and TKR rates
by DHC in Ontario. The highest rate was 1.5 times the
lowest rate for THRs and a two-fold variation existed
between the high and low rates for TKR.
continued…107

3. Other arthritis-related arthroscopic procedures.
Debridement refers to the trimming off of flaps and tears in the
articular cartilage and the removal of loose debris within the knee joint.
Menisectomy involves the removal of unstable tears of the meniscus
of the knee.
Debridement, including menisectomy, has been shown to be very
effective in treating damage caused by injury.3 The long-term
benefits of debridement for individuals with degenerative damage of
the knee remain unclear,4 with improvement demonstrated by some
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studies5,6 but not others.7,8 In a recent study, the outcomes of
patients with osteoarthritis (OA) of the knee that underwent
arthroscopic debridement were no better than those that had a
placebo procedure.7 However, the full range of the population with
OA and meniscal tears of the knee was not addressed in this study.
In addition, the patient’s clinical features appear to be an
important determinant of the effectiveness of the surgery in
restoring function or relieving pain. Arthroscopic surgery has been
less successful in patients with joint malalignment, joint instability,
long duration of symptoms or patients with extensive knee
arthritis.9–13 The exact role of arthroscopy in the management of OA
of the knee remains unclear.

• From 1993/94 to 2001/02, median wait times for
surgery increased from 20 weeks to 29 weeks for
primary total knee replacement (primary TKR) and
from 16 weeks to 20 weeks for primary total hip
replacement (primary THR). In 2001/02, 59% of
primary THR and 47% of primary TKR were
performed within preferred wait times, while onefifth of patients with primary THRs and 29%
of patients with primary TKRs waited more than
12 months for surgery.

• There remains unmet need for TJR and the demand
is likely to increase with the aging of the population
and an associated increase in the number of people
with arthritis.1 Women and people with less
education and/or lower income were more likely to
have potential unmet need.26,27

• Strategies to reduce wait times and ensure those
most in need get priority for surgery are urgently
needed in the short-term. In the longer term, it is
essential to increase the capacity for TJR. For this,
the supply of orthopaedic surgeons and access to
resources such as operating rooms, prostheses,
anesthetists, nurses, hospital beds, and postoperative rehabilitation are crucial.

Figure 6.1

Although the long-term benefits of debridement and the other
arthroscopic procedures of the knee are not clear, many surgeons
view arthroscopic knee procedures as providing the short-term
benefits necessary to delay the need for knee replacement
surgery.14–16 This is particularly relevant for individuals for whom
knee replacement surgery would pose significant problems or for
whom revision surgery is likely to be required within their lifetime,
for example, in those under 50 years of age.

Total joint replacements
Total joint replacements (TJR) of hips and knees are among the
most commonly performed of all surgical procedures in Ontario.
In fiscal year 2001/02, there were 8,000 total hip replacements and
11,000 total knee replacements for arthritis and related conditions
in Ontario. The majority of TJRs are due to OA, a leading cause of
long-term disability that typically destroys the articular cartilage
and underlying bones of the hips, knees, spine, and small joints of
the hand and feet. TJRs are established, cost-effective treatments
for advanced hip and knee OA.17–19

Arthritis-relevant orthopaedic procedures
in Ontario, 2000

The Institute for Clinical Evaluative Sciences (ICES) has been tracking
the provision of TJRs for the past ten years.20–25 The rates of TJRs
continue to increase over time, as do the wait times. In this report,
THR and TKR trends are updated, regional variations in rates are
shown and wait times by District Health Council (DHC) are
examined. Much has been said about the aging of the population
and the implications of growing numbers of elderly on the uses of
health services. We project the potential demand for TJRs over the
next 15 years, taking into account both the increases in rates and the
aging of the population, and outline the implications for managing
waiting lists and wait times.
The provision of TJRs is a priority program for the Ministry of Health
and Long-Term Care (MOHLTC). The Ministry is working with
orthopaedic surgeons and hospitals in Ontario to address the dual
challenges of the demand for TJRs and reducing the waiting lists
and wait times for the procedures. Later in this chapter, the
potential impact of the policies and procedures for managing waiting
lists and wait times in Ontario and elsewhere is examined.

©Institute for Clinical Evaluative Sciences
Data source: Canadian Institute for Health Information
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Findings and Discussion
Arthroscopic knee procedures
Variation by age and sex
6.1

Age standardized rate of all arthroscopic procedures per 100,000 population aged 15 years and older,
in Ontario, 1992/93 to 2001/02

In Ontario in 2001, the provincial age
and sex standardized rate of all knee
arthroscopic procedures was 200 per
100,000 population, a decrease of
approximately 10% since 1992/93.
Although rates for men in 2001/02
were approximately 35% higher than
the rates for women, the gender
difference had narrowed since
1992/93, resulting in a 26% decrease
in rates for men and a 3% increase
in the rates for women.

©Institute for Clinical Evaluative Sciences
Data sources: Ontario Health Insurance Plan; Registered Persons Database; Statistics Canada

6.2

Age and sex standardized rate of arthroscopic procedures per 100,000 population aged 15 years and older, in Ontario,
1992/93 to 2001/02

The most common type of knee
arthroscopic procedures performed
was debridement alone, followed
by menisectomy with or without
debridement. From 1992/93 to
2001/02, the rates for debridement
alone dropped by 6% while the rates
for menisectomy with or without
debridement increased by
approximately 10%. The greatest
decrease, however, was in the rate of
the other arthroscopic procedures,
which fell by approximately 60%.

©Institute for Clinical Evaluative Sciences
Data sources: Ontario Health Insurance Plan; Registered Persons Database; Statistics Canada
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6.3

Age and sex specific rate of arthroscopic procedures per 100,000 population aged 15 years and older, in Ontario,
1992/93 to 2001/02

The rate of all arthritis-related
knee arthroscopic procedures
increased with age up to the
age group 55 to 64 years for
women and the age group 45 to
64 years for the men, and then
decreased. The rate for men is
considerably higher than for
women in those under 55 years
of age, after which there is little
or no difference in the rates
between the sexes.

©Institute for Clinical Evaluative Sciences
Data sources: Ontario Health Insurance Plan; Registered Persons Database; Statistics Canada

6.4

Sex standardized rate of all arthroscopic procedures per 100,000 population aged 15 years and older, in Ontario,
1992/93 to 2001/02

Although the rate of all arthritisrelated knee arthroscopic
procedures decreased between
1992/93 and 2001/02, the change
in rate was not consistent across
the age groups: decreases of up to
40% were seen in individuals aged
15 to 44 years, while increases of
12% to 20% were observed for
the older age groups.
The decrease in rate in the
younger age group may be
related to increased use of MRI
for diagnosis instead of diagnostic
arthroscopy. In addition, there
may also have been increases in
other non-arthritis-related
arthroscopic procedures for
meniscal and ligament repair
(see Exhibit 6.2).

©Institute for Clinical Evaluative Sciences
Data sources: Ontario Health Insurance Plan; Registered Persons Database; Statistics Canada
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6.5

Age and sex specific rate of all arthroscopic procedures per 100,000 population aged 15 years and older, in Ontario,
1992/93 to 2001/02

Examining the age and sex distribution
of the types of arthroscopic procedures
can shed light on the patient
population on which the procedure is
commonly performed. Overall, the
rate of menisectomy with and without
debridement and the rate of
debridement alone increases with age,
peaking in the middle age groups and
falling in the elderly. In general, the
rates for men were higher than women
in the younger age groups but were
more similar in the older age groups.
The rate of the other arthroscopic
procedures decreased with age for
both men and women.

©Institute for Clinical Evaluative Sciences
Data sources: Ontario Health Insurance Plan; Registered Persons Database; Statistics Canada

Geographic variation
6.6

Age and sex standardized rate of all arthritis and related arthroscopic procedures per 100,000 population aged
15 years and older, by District Health Council, in Ontario, 1992/93 to 2001/02

The rate of all arthroscopic knee
procedures varied by DHC with the
highest rate 3.8 times the lowest rate
in 2001. (see also map in Exhibit 6.7).
Between 1992 and 2001, the rate
decreased for most DHCs, except for
Northwestern Ontario and DurhamHaliburton-Kawartha-Pine Ridge,
which had increases of between 11%
and 20%.

©Institute for Clinical Evaluative Sciences
Data sources: Ontario Health Insurance Plan; Registered Persons Database; Statistics Canada
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6.7

Age standardized rates for arthroscopic knee procedures, by District Health Council, in Ontario, 2001/02

©Institute for Clinical Evaluative Sciences
Data sources: Ontario Health Insurance Plan; Registered Persons Database; Statistics Canada
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6.8

Age and sex standardized rate of arthroscopic procedures per 100,000 population aged 15 years and older,
by District Health Council, in Ontario, 2001/02

There was considerable geographic
variation in the proportional rates for
different types of arthroscopic knee
procedures. For example, in some
DHCs, the rate of menisectomy
exceeded that for debridement, while
in other DHCs, debridement was the
most frequently performed procedure.
However, there was no relationship
between the proportional rates of the
procedures and the overall rate of
arthroscopic procedures. Rates of
menisectomy with or without
debridement exceeding the rate of
debridement alone were observed in
DHCs with high and low overall
arthroscopic procedure rates.

©Institute for Clinical Evaluative Sciences
Data sources: Ontario Health Insurance Plan; Registered Persons Database; Statistics Canada

6.9

Age and sex standardized rate of total knee replacement and knee arthroscopy, per 100,000 population aged
15 years and older, by District Health Council, in Ontario, 2001/02

In general, the age and sex
distribution of all arthroscopic
procedures by DHC was similiar to
that for the province as a whole,
regardless of the overall rate in
the DHC. In general, there was
no relationship between the rate
of knee replacement and the rate
of arthroscopy.

©Institute for Clinical Evaluative Sciences
Data sources: Ontario Health Insurance Plan; Registered Persons Database; Statistics Canada
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6.10

6

Relationship between age and sex standardized rates of all arthroscopic knee procedures and the orthopaedic
surgeon density, per 100,000 population aged 15 years and older, by District Health Council, in Ontario, 2000/01

Drawing on data presented
in Chapter 3 (Availability of
Services), the rate of
arthroscopic procedures
was shown to have a
relationship with the number
of surgeons per 100,000
population. Data are presented
in increasing order of
orthpaedic provision for the
11 DHCs with non-teaching
hospitals and the 5 DHCs with
teaching hospitals. The five
DHCs with teaching hospitals
(shown on the right) have
relatively lower arthroscopy
rates despite high orthopaedic
provision.

©Institute for Clinical Evaluative Sciences
Data sources: Ontario Health Insurance Plan; Arthritis Community Research and Evaluation Unit (ACREU)—Ontario Survey of Orthopaedic Surgeons; Statistics Canada
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Findings and Discussion
Total hip and knee replacements
Variation by age and sex
6.11

Rates for total joint replacement by sex, per 100,000 population aged 15 years and older, in Ontario, 1981/82 to 2001/02

Procedures for THRs were well established by
1980 and it was around 1985 before the
procedures for TKR became established. This
exhibit shows the age-standardized rates for
TJRs by sex. The age-standardized rates for
both THRs and TKRs were higher for women
than for men. From 1981/82 to 2001/02, the
rates for TKR increased per 100,000
population from 7.8 to 130.7 for women and
from 8.1 to 84.3 for men. From 1981/82 to
2001/02, THR rates for women increased
from 48.5 to 97.8, and increased for men
from 33.9 to 68.8. In 1995/96, TKR rates
surpassed THR rates and the difference
continued to increase. During the 1990s, the
annual number of surgeries increased, on
average, 6.6% for TKRs and 4.1% for THRs.

©Institute for Clinical Evaluative Sciences
Data sources: Canadian Institute for Health Information; Statistics Canada

Geographic variation
6.12

Rates for total hip replacement by sex and District Health Council, per 100,000 population aged 15 years and older, in Ontario, 2001/02

The highest rate for THR per 100,000
population (109.9 for Grey-Bruce-Huron-Perth)
is 1.5 times the lowest rate (74.4 for Toronto).
(See also map in Exhibit 6.13). The DHCs with
lower THR rates were Toronto, Simcoe-York,
and, Algoma-Cochrane-Manitoulin-Sudbury.
The DHCs with higher rates were Grey-BruceHuron-Perth, Essex-Kent-Lambton, and
Southeastern Ontario.
In the 1998 research atlas, rankings of surgery
rates by DHC were relatively consistent.
However, they cannot be directly compared to
results in this atlas as the rates were standardized
to the population aged 20 years and older. This
difference in methodology should not affect the
rankings. Two notable changes in ranking
occurred in Grand River and Thames Valley
where the rankings dropped. This may be a
result of the standardized rates in these DHCs
remaining about the same for the past five
years while rates for other DHCs increased.
©Institute for Clinical Evaluative Sciences
Data sources: Canadian Institute for Health Information; Statistics Canada
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6.13

Age standardized rates for total hip replacement per 100,000 population aged 15 years and older, by District Health Council,
in Ontario, 2001/02

©Institute for Clinical Evaluative Sciences

Data sources: Canadian Institute for Health Information; Statistics Canada
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6.14

Rates for total knee replacement by sex and District Health Council, per 100,000 population aged 15 years and older,
in Ontario, 2001/02

Variations in TKR by DHC of residence
and sex are shown here (see also map in
Exhibit 6.15). There is a two-fold variation
between the high and low rates for TKR
(180.2 for Northwestern Ontario and
90.9 for Toronto). Again, there were
some changes in the rankings of the
DHCs over the past five years. The DHCs
of Niagara and Northwestern Ontario
had marked increases in the ranking for
TKR rates in Ontario.

©Institute for Clinical Evaluative Sciences
Data sources: Canadian Institute for Health Information; Statistics Canada
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6.15

Age standardized rates for total knee replacement per 100,000 population aged 15 years and older, by District Health Council,
in Ontario, 2001/02

©Institute for Clinical Evaluative Sciences

Data sources: Canadian Institute for Health Information; Statistics Canada
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6.16

Rates for primary and revision total joint replacement, per 100,000 population aged 15 years and older,
in Ontario, 1981/82 to 2001/02

Total joint replacements were separated into primary
procedures and revisions. The updated trend lines are
displayed here. About 18% of THRs and 10% of TKRs
are revisions, and these percentages have not changed
over the past decade. For more detailed information on
the definition of revisions, please refer to Appendix 6.C.
As noted in the 1998 Atlas, there are three possible
explanations for higher percentages of revision
surgeries for hips than for knees:
1. 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.
2. Knee patients are older than hip patients. The
younger and more active patients have more wear
and tear on their hips, which shortens the survival
time of prostheses.
3. Moreover, older patients may have life expectancies
shorter than the survival times of the prostheses.
Given the cumulative numbers of primary THR and
primary TKR over the past twenty years, the number
of revisions, if not the rates, should continue to
increase for the foreseeable future.

©Institute for Clinical Evaluative Sciences

Data sources: Canadian Institute for Health Information; Statistics Canada

Wait times
6.17

Wait times for primary total hip replacement, per 100,000 population aged 15 years and older, by year,
in Ontario, 1993/94 to 2001/02

Over the past 10 years, wait times for
THRs continued to increase. The median
wait times increased from 16 weeks to
20 weeks for primary THRs from 1993/94
to 2001/02. There is general consensus
that ideally the procedures should be
performed within three months of the
decision to have surgery and six months
at the maximum. In 1993/94, more than
two-thirds of patients receiving primary
THR had surgery within six months of
consultation. In 2001/02, 59% of
primary THRs were performed within
preferred wait times. One-fifth of THR
patients waited more than 12 months.

©Institute for Clinical Evaluative Sciences
Data sources: Canadian Institute for Health Information; Ontario Health Insurance Plan
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Wait times for primary total knee replacement, per 100,000 population aged 15 years and older,
by year, in Ontario, 1993/94 to 2001/02

Over the past ten years, wait times for
TKRs continued to increase. From 1993/94
to 2001/02, the median wait times
increased from 20 weeks to 29 weeks for
primary TKR. Like THR, there is general
consensus that ideally the procedures
should be performed within three months
of the decision to proceed with surgery,
or within six months at the maximum.
In 1993/94, 60% of those with primary
TKR had surgery within 6 months of
consultation (see also Exhibit 6.19).
In 2001/02, 47% of primary TKR was
performed within preferred wait times,
while 29% of TKR patients waited more
than 12 months.

©Institute for Clinical Evaluative Sciences
Data sources: Canadian Institute for Health Information; Ontario Health Insurance Plan

6.19

Wait times for primary total hip replacement, per 100,000 population aged 15 years and older,
by District Health Council, in Ontario, 2001/02

Wait times vary by DHC.
In 2001/02, one-third of the
primary THR and nearly
half of the primary TKR in
Champlain were performed
after a 12-month wait
(see also Exhibit 6.20).
Conversely, one-half of
primary THR in Northwestern
Ontario and one-third of
primary TKR in Essex-KentLambton, occurred within
the three-month wait time.

©Institute for Clinical Evaluative Sciences
Data sources: Canadian Institute for Health Information; Ontario Health Insurance Plan

119

6

Arthritis and Related
Conditions in Ontario

6.20

Wait times for primary total knee replacement, per 100,000 population aged 15 years and older, by District Health
Council, in Ontario, 2001/02

While wait times might be expected to
be related to the number of TJRs
performed, as it turns out, they are not
related. There is also no relationship
between the rates of surgery across the
DHCs and wait times in an area.
Further, DHCs with long wait times for
patients with THR also have long wait
times for patients with TKR. Across the
province, regardless of place of
residence, individuals having primary
TKR are more likely to wait six months
or longer for procedures than are
those having primary THR.

©Institute for Clinical Evaluative Sciences

Data sources: Canadian Institute for Health Information; Ontario Health Insurance Plan
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Conclusions
Surgery plays a major role in the management of arthritis. The
prevalence of arthritis increases with age and, as indicated in
Chapter 2 (Burden of Disease), with the large cohort of Canadians
born during the post-war baby boom, the increasing number
of older people with arthritis will continue over the next two
decades. In Ontario, the number of individuals reporting arthritis
has increased from 1.3 million in 1994, to 1.7 million in 2000. By
2026, it is projected that 2.8 million Canadians will have arthritis.
(see Chapter 2). Much of this increase will represent people who
will eventually be candidates for total joint replacement (TJR).

Arthroscopic knee surgery
Overall, arthroscopic knee surgery is the type of procedure most
undertaken for arthritis and related conditions in Ontario.
Indeed almost half of all arthritis-related surgical procedures are
arthroscopy.1 Most of these procedures are performed as sameday surgery, but, nevertheless, require the use of operating room
and anesthesiology resources. The two most frequently used
arthroscopic procedures were debridement and menisectomy
with, and without, debridement. Taken together, the rates of use
for these procedures have remained relatively stable over the past
decade. The decline in other arthroscopic procedures, noted
previously, may relate to increased use of MRI for diagnosis and
other non-arthritis-related arthroscopic reconstructive procedures.
The lack of increase in arthroscopic menisectomy and debridement
rates over time is somewhat surprising given the increasing
prevalence of arthritis in the population. This may reflect
uncertainty about the efficacy of these procedures for long-term
management of knee osteoarthritis (OA). The role of these
procedures in the management of knee arthritis is still unclear.
These minimally invasive outpatient procedures have the potential
to provide short-term improvement in pain and function, with
minimal side effects and rapid recovery. A priority for research is
to establish the potential of arthroscopy to defer more knee
replacement procedures in individuals with mild to moderate
arthritis, and if so, whether this is associated with savings in
inpatient admissions, operating room time, rehabilitation, and
post-operative morbidity.
The proportion of people having knee arthroscopies increased with
age, likely due to the increased incidence of knee arthritis with
age.28 The decline in the proportion of knee arthroscopies in age
groups greater than age 65 reflects the opinion that knee arthritis
in this age group is most effectively managed by knee replacement
surgery. Although arthritis is more common in women than men
overall, knee arthritis occurs more frequently in men than women
up to 45 years of age. After age 45, the reverse is true, with
approximately twice as many women as men affected by knee
arthritis.28 Reflecting the gender breakdown in arthritis prevalence,
arthroscopic knee procedures are more commonly performed on
men in the younger age groups. However, in older groups the
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rates of arthroscopic procedures are similar for men and women,
despite a higher prevalence of arthritis in women. In this context,
the degree of under use of knee replacement surgery for women
is more than 3 times than that for men.26
A number of economic factors favour the use of arthroscopic
knee surgery over total knee replacement (TKR) for arthritis. In
contrast to TKR, these are short procedures that are done on
an outpatient day surgery basis which means that surgical
volume can be higher for the surgeons. They do not require
admission to hospital, and, therefore, require relatively few
hospital resources. Complication rates following arthroscopic
knee surgery are very low and post-operative recovery is rapid.
In contrast, TJR requires an average acute care hospital stay of
7.4 days for TKR in Ontario, often followed by inpatient or home
care rehabilitation services.29 Complication rates following TJR
are higher than arthroscopic surgery and it usually takes, on
average, 12 weeks for patients to resume normal activities. Many
hospitals impose an annual limit on the number of joint
replacement procedures due to the considerable costs for
prostheses, limited availability of operating room time, and
the need for relatively long inpatient hospital stays.
With restrictions to available resources as well as cost advantges,
orthopaedic surgeons often favour the use of arthroscopic knee
procedures for management of knee OA. From the patient
perspective of facing increasing wait times for TKR, arthroscopy
offers the possibility of some short-term improvement in pain
and disability. Nevertheless, given the uncertainty about the
efficacy of arthroscopic surgery for arthritis of the knee, a
reappraisal of the role of this intervention in the management
of knee arthritis is in order, particularly as this is the most
frequently performed type of arthritis-related surgery.

Total joint replacement
Of all procedures relevant to arthritis management, TJR has
perhaps commanded the most attention at public and policy
levels. These procedures have been shown to have a valuable
place in the management of end-stage arthritis, and a number of
studies have shown them to be cost effective.17–19 Research also
suggests that for many patients, TJR may also be cost-saving in
improving quality adjusted life expectancy.19 An adequate rate
of provision of these procedures should therefore be a priority.
The overall rate of joint replacements has increased steadily since
1981, although the increase in THR appears to have leveled off
somewhat. Data from the 1998 research atlas suggests that the
increases in TJR provision were made largely through decreasing
lengths of stay (LOS) in hospital, although provincial initiatives to
fund prostheses may also have played a part.22 However, by 2000,
Ontario’s LOS for TJR were the shortest in Canada. It has likely
reached the stage where there is no further scope to increase capacity
by manipulating LOS without wider system-level changes.1 Data in
this chapter show that there continue to be geographic variations
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in access to these procedures in Ontario, and that wait times are
lengthening. These issues raise the question as to whether the current
rates of joint replacement surgery are adequate to meet needs.

Ontario TJR rates compared with other jurisdictions
It is unclear what the rates of TJR should be, but rates for other
jurisdictions can be examined for guidance.

6.21

Provincial and national rates for total knee
and total hip replacement, 1999/00

There are large variations in the rates across countries, with two-fold
variation in primary THR rates and three-fold variation in primary
TKR rates. Surprisingly, while Australia, Canada, Sweden, and the
United States have higher rates for primary TKR than primary THR,
the converse is true for Finland, New Zealand, and Sweden. The
crude rates in Ontario in 2001 were 59 per 100,000 population for
primary THR and 86 per 100,000 for primary TKR.
Orthopaedic surgeons working with the Swedish National Total Hip
Arthroplasty Register estimate that the rate for primary THR will
increase from 100 to 130 per 100,000 population to meet increasing
needs and reduce wait times.31 Surgeons working with the
Swedish National Total Knee Arthroplasty Register estimate that the
rates will have to increase by one-third to meet the growing
demand for services.32 If the projections for Sweden are correct,
the numbers in Ontario are currently approaching the estimated
rate for knee replacements and are too low for hip replacements.
Despite this, evidence suggests considerable unmet need in Ontario
for TJR that will increase with the aging of the population.

Unmet need for joint replacement surgery

©Institute for Clinical Evaluative Sciences
Data source: Canadian Institute for Health Information

The Canadian Institute for Health Information (CIHI) tracks TJRs as
part of the Canadian Joint Replacement Registry.30 It should be noted
that rates from CIHI are age-standardized for the total population,
while this chapter reports rates standardized for the population
aged 15 years and older as few joint replacement procedures are
performed on children and adolescents. This exhibit displays the
provincial variation in total hip replacement (THR) and TKR rates
for fiscal year 2000/01.
Nova Scotia and Manitoba have the highest TKR rates and are
among the highest THR rates, while Newfoundland and Quebec
have the lowest THR and TKR rates. In provinces with higher rates,
TKR rates are markedly higher than THR rates. For provinces with
lower rates, the differences in rates by joint type are relatively small.
There is a two-fold variation in provincial rates for hips and a threefold variation in provincial rates for knees.
As part of its Canadian Joint Replacement Project, CIHI is reviewing
rates for industrialized countries.30 The crude rates for primary THR
and primary TKR for six countries are reported as follows:

The best evidence for unmet need for TJR in Ontario comes from a
population-based study that surveyed all persons 55 years of age
and older in an urban area with a low joint replacement rate (East
York in Metropolitan Toronto) and a rural area with a high joint
replacement rate (Oxford County).26 After excluding persons who
had surgery or were on a waiting list, it was estimated that 4.5% of
the older women and 2.1% of older men had potential need for
joint replacement, based on exceeding a threshold level of pain and
disability. Using different criteria, a UK study also showed that 2%
of the population aged 55 years and older should be considered for
joint replacement.33 The Ontario study also showed that the
unmet need was not equally distributed among the population:
women and individuals with less education and/or lower income
were more likely to have potential unmet need.26,27
Another aspect contributing to utilization of TJR for consideration
is willingness to have surgery. When presented with a statement of
risks and benefits of surgery, only 13% and 9% of the potentially
eligible women and men, respectively, were definitely willing to have
the surgery.26,27,34 In-depth interviews with a sample of individuals
participating in the study suggested three assumptions that may
constrain elderly individuals’ willingness to have surgery.35,36
1. A view that osteoarthritis is a normal aging process, not a disease.
2. A belief that even if they were appropriate candidates for surgery,
their pain and disability had to be significantly greater before
surgery would be warranted.
3. An assumption that their physicians would advise surgery if they
could benefit.
A health education strategy to correct these misperceptions could
make an important contribution to decreasing the burden of
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disability in the older population through increasing awareness of
the availability of osteoarthritis treatments and indication for surgery.
Even with a low percentage of individuals stating that they were
willing to have surgery, there has been significant unmet need.
Improved understanding may increase willingness to seek surgery
and thus demand for TJR, and in doing do, further widen the gap
between those in need and willing to have surgery and our current
capacity to carry out joint replacement surgeries in a timely manner.

of pain and disability.37 Other waiting list management strategies
include consideration of primary caregiver status, working status,
impact on others, age and type of surgery (primary versus revision).
Most reports of wait times have considered only Part 2, as defined
here. Furthermore, due to constraints by the hospital scheduling
systems on the orthopaedic surgeon’s office regarding the maximum
time prior to surgery for which a surgical booking may be made,
measured wait times are likely underestimates of Part 2.

Over and above the current unmet need, increases in the number
of people with arthritis are expected with the aging of the
population. In Ontario, in 2001, there were 8,000 THRs and 11,000
TKRs. Over the 1990s, the age specific rates for THR and TKR
increased sharply. The increase in TJRs in Ontario and other
provinces is the feature of the increased use of hospital and
physician services for arthritis conditions (see Chapter 3, Availability
of Services).1 The age composition of the population is changing;
by multiplying projected increases in age-sex specific rates by
expected numbers of seniors, it is estimated that there would be
about 20,000 THRs and over 54,000 TKRs in 2016, assuming that
age-specific rates are maintained. In addition to an aging
population, there has been remarkable growth in TJR in the
younger age population aged 45 to 54 years. The challenge is to
increase the capacity to carry out TJR surgery in Ontario.

There are four strategies for tracking wait times in Canada, all of
which have limitations.

Reducing wait times and setting priorities

1. Surveys of specialists, such as those at The Fraser Institute, can only
give estimates on average booking times.
2. Using administrative data, similar to analyses presented in this
chapter, to mark the time between specialist consult and hospital
services does not take into account the visit at which the decision
to have surgery was taken.
3. Published wait times for acute care services by hospitals via web
sites are influenced by administrative policies and procedures
with regard to booking of surgeries.
4. Integrated information systems for monitoring time to services,
such as registries, are similarly dependent on how times are
recorded and how patient data are captured.

6.22

Two of the most talked about issues regarding access to joint
replacement are how to manage wait times and how to ensure
those with the greatest need receive priority care.
Two entitlements are embodied in the Canada Health Act: patients
have the right to choose their physicians, and health professionals
have the right to choose their patients. The issues of wait times are
centred squarely, in the case of TJR, with orthopaedic surgeons.
However, orthopaedic surgeons are constrained by the hospitals in
which they practise. Hospital management decides the priority and
resources allocated for orthopaedic surgery, in general, and TJR, in
particular. Physicians work with hospital management to allocate
beds and operating times to individual surgeons. Within the
constraints of hospital and clinical policies, orthopaedic surgeons
decide which procedures they will perform, and the patients whom
they will book and admit for the procedures. However, urgent
procedures may take precedence in operating room time over
elective surgeries, such as TJR, intended to increase quality of life.
From the patient perspective, the waiting process can be divided
into two parts. Patients may have to wait for the referral to the
orthopaedic surgeon, or they may be referred to a rheumatologist
first. The time from referral to orthopaedic surgery consultation is
“Part 1” of the waiting process. “Part 2” is the time from the
consultation with the orthopaedic surgeon to the date of surgery.
Further, the orthopaedic surgeon or the patient may postpone or
cancel a procedure for a variety of reasons. The tradition has been
to take patients in the order of consultation without regard to levels
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Wait times for all joint replacements, per 100,000
population aged 15 years and older, GP referral to
consult and consult to surgery, by province, 2003

©Institute for Clinical Evaluative Sciences
Data source: The Fraser Institute

The Fraser Institute, which samples and surveys specialists yearly in
each province, has published annual bulletins since 1990 on wait
times for acute hospital services. In 2003, the report included
responses from 1,097 specialists; the response rate was 33%.39
Exhibit 6.22 shows the wait times from The Fraser Institute for
orthopaedic surgeons across the provinces.39 The median wait time
from referral by GP to orthopaedic consultation (Part 1), 12 weeks,
is for all services. The median wait time for consultation to treatment
(Part 2) is for arthroplasties of the hip, knee, ankle, and shoulder.
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THR and TKR account for most of the arthroplasties. The Fraser
Institute reports a median wait time of 24 weeks from consultation
to arthroplasties. Hence, the total wait time for arthroplasties of
hip, knee, ankle, and shoulder is estimated at 36 weeks.
In this chapter, median wait times were examined by age and sex
from 1993 to 2002. Generally, median wait times were found to
decline with age, and to be equivalent for men and women.
Patterns of wait times within the province vary from year to year.
The following factors may have an impact on wait times:
• Patients can go out of district for procedures, though most have
the procedures in hospitals within their own District Health
Council.
• Orthopaedic surgeons move, or change patterns of practice in
terms of procedures performed.
• Hospitals change policies and priorities for particular programs
and services.
In the analysis of health administrative data for Ontario, median
wait times from consultation date to surgery were found to be
29 weeks for TKR, and 20 weeks for THR, which are relatively
close to the estimates from The Fraser Institute. Full-time academic
physicians at Queen’s University Kingston, (members of the
Southeast Academic Medical Organization), do not report medical
claims to the Ontario Health Insurance Plan, thus, wait times for
the patients for whom they provide services could not be
included. Medical records were abstracted for 22 common
elective procedures from the two teaching hospitals in the
academic health centre in Kingston for the years 1992 to 1999.40
Reported mean wait times from consultation to surgery were
21.4 weeks for TKR, and 15.5 weeks for THR.
Due to differences in methods, the results cannot be directly
compared with those reported here. However, in general terms,
they seem comparable. Equity in wait times was also examined,
using census data to classify the socioeconomic status (SES) of the
2,755 enumeration areas that corresponded to the postal codes of
the patients.40 Wait times were unrelated to the SES of areas
where patients resided.
Five provinces now have web sites that show the wait times for
elective and non-elective acute care services by hospital and
specialist. British Columbia was the first province to go online in
1998; currently, Alberta, Saskatchewan, Manitoba, and Quebec
have also gone online.41–45 In addition to reporting wait times, the
web sites’ quarterly reports also indicate the numbers of patients
waiting for services, information that places indirect pressure on
physicians and hospitals to reduce the waits. To date, there is no
information on whether this will provide incentives for governments
to allocate resources necessary to reduce wait times for specific
procedures.

The Western Canada Waiting List (WCWL) project was inaugurated
in 1998 to develop and refine tools for prioritizing patients on
scheduled waiting lists.46,47 Clinical panels were established for five
clinical areas—cataract surgery, general surgery procedures, hip and
knee replacement, magnetic resonance imaging, and children’s
mental health. To date, the participating provinces have not
implemented the tools they developed for managing wait times.
A number of policies have been suggested to address waiting list
management, and guaranteed wait times.48,49–51 Under the
concept of guaranteed wait times, an appropriate candidate is
booked for surgery, and is guaranteed immediate access to surgery
in their province, or elsewhere, at no cost. A comparison of policies
in 12 Organisation for Economic Co-operation and Development
(OECD) countries found that England and Sweden abandoned
guarantees on wait time after trial for a period of months.
Registries and other information systems are being developed to
manage wait times. Rating urgency to set priorities for surgery is
key to improvement. Radiological findings, clinical assessment of
the joint, and reports of pain and function are commonly used in
assessing the appropriateness of TJR. Assessment to determine
which features are most associated with urgency is not
straightforward. Surgical decisions are typically based on clinical
presentation, radiology, pain, and disability. Additional consideration
may be given to age, work, and family care responsibilities of the
individual. While there is general agreement on the variables to be
considered, there is less agreement on the criteria for scoring and
weighting the information for decision-making.52–54,24 Where
criteria for appropriateness have been applied to reviews of medical
records of TJR patients, the general conclusion is that most of the
procedures performed were appropriate.53,55–57
The Ontario Expert Panel on Hip and Knee Arthroplasty provided
ratings of urgency.24,58 Wait times were defined as time in the
surgical queue, which is the time from consultation to procedure.
The panel recommended a wait time of:
• 6 to 12 months for appropriate candidates for surgery, who are
near normal in terms of functional status, have some functional
impairment, and mild pain.
• 3 to 6 months for patients whose disease interferes with work or
caregiving, or with severe pain on activity, and some pain at rest.
• 1 to 3 months if the patient is largely incapacitated, has severe
pain on activity, and some pain at rest.
• Less than 1 month for patients largely incapacitated by pain, who
also have moderate to severe pain at rest, provided they have a
good prospect for improvement in functioning and/or reduction
in pain.
The urgency ratings would serve to reduce the burden of pain and
impairment, but the impact of the recommended times on longterm benefits is unknown.
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In 1999, the Ministry of Health and Long-Term Care (MOHLTC)
asked ICES to form a consensus group of key stakeholders to set
forth recommendations regarding the severity and urgency of
patients awaiting TJR and to recommend a system for evaluating
the impact of wait times on the outcomes of patients following
surgery. The Consensus Group recommended that all orthopaedic
surgeons be required to participate and complete consultation
notes on candidate patients for TJR.59 To monitor outcomes, it
was also recommended that patients complete a measure of pain
and function, the WOMAC (Western Ontario-McMaster Index of
Osteoarthritis), at the consultation visit and one year after surgery.60
Following the successful completion of a pilot project in
Southwestern Ontario that started in 1998, the MOHLTC is funding
and co-sponsoring the Ontario Joint Replacement Registry (OJRR)
with the Ontario Orthopaedic Association. The registry is part of
the Canadian Joint Replacement Registry (CJRR) sponsored by the
Canadian Orthopaedic Association and managed by the Canadian
Institute for Health Information.61 Specifically, the OJRR has roles in
waiting list management, evidence-based improvements in THR
and TKR, and post-market surveillance of TKR and THR devices.
The goals of the registry are to provide timely access to surgery and
to reduce revision rates by tracking and evaluating surgical
techniques and implants. Orthopaedic surgeons enter data on
patients and surgical management using handheld electronic
personal data assistants. The data are uploaded to a secure web site
and surgeons can review their data and compare them with the
aggregated summaries of data from other surgeons. The registry is
modeled after the Swedish Total Hip Replacement Registry, which
has been tracking revision rates, by implant and surgical
management, since 1977. With the encouragement and support of
the MOHLTC, the project team agreed to add information for
managing wait times for surgery.
These potential improvements to manage wait times and give
priority care to patients most in need will most benefit those people
with arthritis who are already known to the health care system as
needing surgery. However, we need to take a wider system-level
view if we are to ramp up the number of procedures performed to
meet the needs of the increasing numbers of people with arthritis.

Increasing capacity for total joint replacements
There are a number of key elements that need to be in place to
enhance provision of joint replacement surgery. Central to these is
the supply of orthopaedic surgeons and their access to the resources
needed to perform TJR, including the prostheses, operating rooms,
anesthetists, nurses, hospital beds, and post-operative rehabilitation
services. These resources are primarily under the control of
hospitals, and ultimately government funding policies, and their
availability are key to increasing capacity.
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There is a shortage of orthopaedic surgeons in Ontario.62 In 2000,
there were 357 orthopaedic surgeons practising in Ontario (see
Chapter 3, Availability of Services). Their mean age is almost 50
years, suggesting that current shortages are likely to be exacerbated
with the aging of the profession. This level of orthopaedic
provision per capita is less than half that recently recommended for
the United States.63 While further recruitment to the specialty is
clearly important, this is a longer-term strategy that cannot address
the immediate need to expand capacity for joint replacement
surgery to meet population needs.
Currently Ontario orthopaedic surgeons spend about one-third of
their time doing surgery. This is less than the 62% of time
recommended for orthopaedic surgeons in the United States. They
also carry an important clinical outpatient consultative load (see
Chapter 4, Primary and Specialist Care), and were they to devote
more time to surgery, alternative arrangements would be needed
to cover this role. Further, TJR represents only one-third of the
surgical procedures performed, and studies need to be carried out
on the feasibility of increasing the proportion.
As indicated above, Ontario has likely reached the stage where
there is no further scope to increase capacity by manipulation of
LOS alone. The major focus of current debate on joint replacement
surgery is on increasing the efficiency of the system through waiting
list management and priority setting, and to succeed would be an
important contribution. However, the current and future demand
for this cost-effective surgery means it is imperative to increase
capacity. One potential option to improve capacity includes
increasing the supply of surgeons over the long-term. In the shortterm, an option is to expand availability of operating room time,
hospital, and rehabilitation resources for orthopaedic procedures
and reappraise the types of surgery being performed. This, of
course, is predicated on the availability of the associated
infrastructure support, which is not a trivial consideration.
However, joint replacement surgery is one of the relatively few
major procedures that have been shown to be cost-effective, may
even be cost-saving, and results for patients are often dramatic for
relief of pain and disability. Increasing capacity has the potential to
have a marked impact on the lives of people living with arthritis.
Management of arthritis and rheumatism presents only one set of
challenges for the health care system. Every sector of the health
industry has its own set of challenges. Access to joint replacement
surgery is a major issue in arthritis care. The task for policy makers
and health care providers is to ensure that we do not lose sight of
key issues for arthritis and related conditions as choices are made.
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Appendices

6.A How the research was done

Limitations

 Arthroscopic knee surgery
Data sources
Data were obtained from the Institute for Clinical Evaluative
Sciences (ICES), which collects data from Ontario Health Insurance
Plan (OHIP) physician claims database for fiscal years 1992/93 to
2001/02. OHIP is the provincial government-funded insurance
plan that covers all Ontario residents for a variety of health care
services including all necessary surgical procedures. The following
are included in, or can be linked to, each claim: surgical procedure
code, relevant diagnosis, date of procedure, age, sex, and postal
code of the patient.
The OHIP database contains approximately 94% of all physician
and surgeon visits in Ontario. A small minority of physicians and
surgeons operate under alternate payment arrangements.
Patients’ residential postal codes were obtained from the Ontario
Registered Persons Database (RPDB) and linked to OHIP data
using the encrypted health number. Population denominators
for rates were obtained from Statistics Canada census data.

Analyses
For every surgical procedure, institutions are required to submit
a relevant medical condition for the patient. Only surgical
procedures involving individuals with at least one arthritis and
related diagnosis were included in the analysis (see Appendix 6.B).
All codes for arthroscopic knee procedures related to arthritis
or internal structures of the joint were selected by a practising
orthopaedic surgeon (see Appendix 6.B). Data on rates of total
knee replacement (TKR) are presented for comparison. In cases
where a procedure was performed bilaterally (both knees),
only one procedure was included in the analysis.
Age and sex standardized rates were calculated for arthritis
related arthroscopic knee procedures between 1992 and 2001.
The rate of all arthroscopic knee procedures was calculated for
each District Health Council in Ontario. Geographical analyses
were performed using the postal code of residence for each
surgical patient. Unless otherwise stated, these rates are age and
sex standardized to the 1992 Ontario population (15 years of
age and over).
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When interpreting the data presented in this chapter it should be
remembered that only individuals coded as having an arthritis or
related diagnosis by the surgeon were included. Therefore, surgeries carried out on patients with an associated diagnosis other
than an arthritis or related condition would be excluded. In
addition, variation in coding practices across the regions might
explain a portion of the geographical variation.
In order to calculate population rates of arthroscopic procedures,
OHIP claims were used as the numerator and Canada census
counts as the denominator. There is a lack of routine updating of
addresses in Ontario’s health care registry and incomplete
removal of deceased persons. As a result, the number of people
in the health care registry is higher than that in the census. This
variation is more pronounced in some regions than others, which
may affect the accuracy of area-based population rates.
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6.B Procedure and diagnosis codes

Table 6.3 Procedure groupings

 Arthroscopic knee surgery

Group

Data was obtained from the OHIP physician claims database
for fiscal years 1992/93 to 2001/02. To identify arthroscopic
procedures, relevant OHIP fee codes were used.

Knee arthroscopic procedures
Menisectomy with
debridement

Removal of loose body or screw

R207 plus R204 or R205

R207 with or without any other knee
arthroscopy code, but excluding
R204 and R205

Menisectomy without
debridement

Table 6.2 Relevant OHIP fee codes
Diagnostic Category

OHIP Fee Code

OHIP Fee Code

Debridement alone

R204 or R205 excluding R207

R193

Any knee arthroscopic code
excluding R207, R204 OR R205

Other
Resection of plica

R194

Lateral release

R195

Synovectomy: anterior, 1 compartment

R196

Synovectomy: anterior, > 1 compartment

R197

Synovectomy: total, anterior, and posterior

R198

Drilling of defect (included removal of loose body)

R199

Pinning of osteochondral fragment

R203

Debridement: 1 compartment

R204

Debridement: >1 compartment

R205

Abrasion arthroscopy

R206

Menisectomy

R207

Repair of medical or lateral meniscus

R208

Total knee replacement/both compartments

R441

Patellar arthroplasty

R509

Diagnostic arthroscopy (sole procedure)

Z218

Total replacement/both compartments

R441

Knee replacement procedures

R441

©Institute for Clinical Evaluative Sciences

To identify the arthroscopic procedures reported, procedures
were grouped using OHIP fee codes.

Table 6.4

Arthritis and related ICD-9 based
diagnosis codes
Diagnostic Category

©Institute for Clinical Evaluative Sciences

ICD-9
Diagnosis Codes

Gout

274

Diffuse diseases of connective tissue

710

Arthropathy associated with infections

711

Rheumatoid arthritis and other inflammatory polyarthropathies

714

Osteoarthrosis and allied disorders

715

Other and unspecified arthropathies

716

Other derangement of joint

718

Ankylosing spondylitis and other inflammatory spondylopathies

720

Other disorders of soft tissues

729

Polyarteritis nodosa and allied health conditions

446

Disorders of muscle, ligament, and fascia

728

Other diseases of the MSK system and connective tissue

739

©Institute for Clinical Evaluative Sciences

Only individuals with at least one arthritis and related condition,
as identified by the arthritis and related ICD-9 based diagnosis
codes in the OHIP data, were included in the analyses.
The following codes were excluded because they were not
available in OHIP data: 713, 717, 719, 725, 726, 727.
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6.C How the research was done

Analyses

 Total joint replacement

Age and sex standardized rates were calculated for THRs and TKRs
using the 1996 census data from Statistics Canada. The reported
rates are for 100,000 persons aged 15 years and older. This differs
from the 1998 research atlas in which the surgical rates were
reported for 100,000 adults, aged 20 years and older. This change
was made to ensure consistency among chapters. Regional
variation in the utilization of THR and TKR was examined by DHC.

Data sources
Data were obtained from the Discharge Abstract Database (DAD),
provided by the Canadian Institute of Health Information (CIHI)
for the fiscal years 1981/82 to 1999/00. Data were also obtained
from the OHIP billing claims for the fiscal years 1993/94 to 1999/00.
Total hip replacements (THRs) and total knee replacements (TKRs)
were identified by the Canadian Classification of Therapeutic,
Diagnostic and Surgical Procedures (CCP) code in the health record.
CIHI records were selected for total hip replacement when any of
the valid procedure fields had the Canadian Classification of
Therapeutic, Diagnostic and Surgical Procedure (CCP) code of
either 93.51 or 93.59. Total knee replacement records were
identified if the CCP code of 93.41 was found in the procedure
fields.
Primary TJRs were differentiated from revision TJRs. Total joint
replacements for fractures and cancer were considered urgent
and non-elective. Records were excluded if they had International
Classification of Diseases, 9th edition (ICD-9), diagnostic codes for
fractures (800.x through 899.x), non-medical causes of injury
(E800-E869, E880-E928, and E950-E999), malignant neoplasms
(140.x through 208.x), or neoplasms of uncertain behaviour (235.x
through 239.x). Procedures were considered to be revisions of
total joint arthroplasty when any one of 10 fields for ICD-9
diagnostic codes included osteomyelitis of joint (730.0 through
730.3, 730.8, and 730.9), mechanical complications of internal
prosthetic device (996.4 and 996.7), dislocation of the joint (835.0
for hip and 836.3 and 836.4 for knee), or post-operative infections
(996.6, 998.5 and 998.6). All remaining records were considered
primary replacements of the hip and knee.
A coding addendum was added in 2000/01 to the CCP to capture
revisions of total joint replacement. In addition to records selected
above, 2000/01 CIHI records were considered revision hip
replacements when any of the valid procedure fields had the CCP
code 93.52, 93.53, 93.65, 93.66, 93.67 or 93.68. Also, 2000/01 CIHI
records were considered revision knee replacements when any of
the valid procedure fields had the CCP code 93.40.
Wait times for primary TJR procedures were estimated from fiscal
year 1993/94. OHIP claims were matched with CIHI records on the
unique identifying number encrypted by the Institute for Clinical
Evaluative Sciences (ICES). OHIP claims with the suffix of “A” and
fee codes for primary THR (R440 or R553), revision of THR (R241),
primary TKR (R441 or R248), and revision of TKR (R244) were
abstracted. Matching CIHI and OHIP records had to have the
same unique identifying number, with the OHIP service date
falling within admission and discharge dates on the CIHI records.
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Wait times were estimated for primary TJR procedures from
1993/94 and by DHC for 2000/01. Wait time, or time in the queue,
is defined as the time from the date of consultation with the
orthopaedic surgeon to the date of surgery. Wait times were not
standardized by age and sex. Wait time was divided into 4
categories: 1 to 2 months; 3 to 5 months; 6 months to 1 year; and
greater than 1 year. The median wait times for men and women
were calculated by age groupings for various years to determine
if changes in wait times were related to sex and age.
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