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Background: Studies of total joint arthroplasty (TJA) have not
evaluated the costs and outcomes in the context of expected arthritis
worsening.
Objectives: Using a cost-consequence approach, to examine
changes in direct health care costs and arthritis severity after TJA for
hip/knee arthritis compared with contemporaneous changes in
matched controls.
Research Design: Case control study nested in a population-based
prospective cohort.
Subjects: In a population cohort with disabling hip/knee osteoar-
thritis followed from 1996 to 2003, primary TJA recipients were
matched with cohort nonrecipients on age, sex, region of residence,
comorbidity, and inflammatory arthritis diagnosis.
Measures: Pre- and postoperative total and arthritis-attributable
direct health care costs, arthritis severity, and general health status
were compared for cases and matched controls.
Results: Of 2109 participants with no prebaseline TJA, 185 cases
received a single elective TJA during the follow-up period; of these,
183 cases and controls were successfully matched. Mean age was 71
years, 77.6% were female, 35.5% had �2 comorbidities, and 81.5%
had �2 joints affected. At baseline, controls had less pain and
disability and lower total and arthritis-attributable health care costs
than cases. After surgery, although overall health care utilization
was unchanged, cases experienced significant decreases in arthritis-

attributable costs (mean decrease $278 including prescription drugs)
and pain and disability (P � 0.0001 for all). Over the same time
period, controls experienced a significant increase in total health
care costs (mean increase $1978 including prescription drugs, P �
0.04) and no change or worsening of their arthritis status.
Conclusion: Compared with matched controls, arthroplasty is asso-
ciated with significant reductions in pain, disability, and arthritis-
attributable direct costs.

Key Words: osteoarthritis, total joint arthroplasty, joint
replacement, direct costs, cost-consequence

(Med Care 2009;47: 732–741)

Symptomatic osteoarthritis (OA) currently affects 9.6% of
men and 18% of women aged �60 years.1 Increased life

expectancy and lifestyle changes (increased obesity, less
physical activity) are anticipated to make OA the fourth
leading cause of disability by 2020.1

When OA pain and disability become intolerable, total
joint arthroplasty (TJA) of the hip or knee is the accepted
treatment; OA accounts for 95% of hip and all knee TJA
procedures.2 Technical advances, reduced complications, and
greater perceived efficacy have contributed to expanded in-
dications for and a marked increase in the provision of TJAs.
In 2005, 381,318 hip and 549,867 knee arthroplasties were
performed in the United States.3

Although reported costs for a primary TJA may be more
than $US 20,000,4–7 cost-utility analyses rank this procedure at
or near the top among medical and surgical interventions,
with costs per quality-adjusted life year as low as $3268,
averaged over the lifetime of the prosthesis.4,5 At least one
study suggested that hip replacement may be cost-saving.8

However, economic studies of TJA have largely been per-
formed in academic, high volume centers,4–6,8–11 and thus,
may represent an overly optimistic perspective.12–14 Only
1population-based study has been performed,15 and no study
to date has evaluated the costs of arthroplasty, with reference
to costs for nonrecipients with advanced hip/knee arthritis at
a population level. Capitalizing on the existence of a longi-
tudinal population-based cohort with hip and knee arthritis,
the objective of our study was to use a cost-consequence
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approach to describe changes in direct health care costs and
arthritis pain and disability in recipients of a single elective
primary TJA procedure compared with similar changes in
matched controls.

METHODS

Subjects
A population cohort with disabling hip/knee arthritis,

residing in 2 regions of Ontario, Canada—1 urban and 1
rural—has been followed from 1996 to date. Details of
cohort recruitment and study design have been published
previously.11,16,17 Cohort participants were identified from
100% of the population aged 55 years or older as those with:
(i) difficulty in the last 3 months with each of stair climbing,
rising from a chair, standing, and walking; (ii) swelling, pain,
or stiffness in any joint lasting at least 6 weeks, and (iii)
indication that a hip and/or knee had been ‘troublesome’.
Respondents were surveyed initially (baseline), and then
annually, to assess general health status (Health Survey
Short-Form General Health �SF-36 GH� subscale),18–21 co-
morbidity, arthritis type (inflammatory vs. osteoarthritis), and
arthritis severity (Western Ontario and McMaster Universi-
ties Osteoarthritis �WOMAC� Index, with subscales for pain,
physical function, and stiffness).22 Comorbidity was assessed
by asking respondents to report (from a list of 17 health
problems, including mental health disorders) concurrent
health problems for which they had received treatment or had
seen a physician in the past year, and current height and
weight (to calculate body mass index).

Identification of Cases
Participants’ survey data were linked to provincial

administrative databases, using unique anonymous patient
identifiers.23–25 The Canadian Institute for Health Informa-
tion Discharge Abstract Database (DAD), which records all
hospital admissions, was searched for the occurrence of a
TJA at any time between the baseline assessment and
September 30, 2003, allowing 11⁄2 years of postsurgery
follow-up for those that had surgery. People with a pre-
baseline TJA were excluded to exclude revision TJA
procedures. Cases were those with a first TJA during the
defined period. Cases were excluded if the index TJA was not
an elective procedure for arthritis (ie, it was because of a
fracture or cancer), the individual was not alive at the end of
the postsurgery follow-up period (to ensure both costs and
arthritis pain and disability could be evaluated post TJA), or
the individual had a second TJA, including a second primary
or a revision, before the end of the follow-up period (to
enable attribution of changes to the index TJA). The proce-
dure and diagnostic codes used to identify cases are presented
in Appendices A and B, http://links.lww.com/A1274.

Estimating Health Care Costs
Health care utilization was determined for the pre-TJA

period (1 year, ending 6 weeks before the TJA), the periop-
erative period (surgery-related costs; from 6 weeks before to
6 months post-TJA; the period in which most costs directly
relevant to the TJA, including consultations and tests, the

surgery itself, and the postsurgery recovery, would be in-
curred), and the post-TJA period (1 year, starting 6 months
after the TJA).

Use of publicly-funded health care services were ob-
tained for: (a) physician and laboratory services (using the
Ontario Health Insurance Plan �OHIP� Physician and Labo-
ratory Claims Databases); (b) prescription drugs for individ-
uals aged 65 years and older—70% of the cohort at baseline
(Ontario Drug Benefit Plan �ODB� database provides the
cost, including dispensing fee, for each prescription); (c)
inpatient hospitalizations and same-day surgery encounters
(DAD and National Ambulatory Care Reporting System
(NACRS) databases); (d) emergency department visits (ex-
tracted from the Physician Claims Database before April
2002 and the NACRS from April 2002); (e) rehabilitation
hospital stays (DAD through March 2003 and National Re-
habilitation System database thereafter); (f) home care ser-
vices (Ontario Home Care Administration System database);
(g) chronic care stays (Ontario Continuing Care Patient Sys-
tem database and Chronic Care Reporting System); and (h)
long-term care (identified using specific fee codes in OHIP,
and the long-term care indicator in ODB26).

These databases do not capture nonphysician outpatient
services (eg, physiotherapy), physician services provided un-
der Alternative Funding Programs (less than 5% of all phy-
sician services), and services funded by private insurance, or
paid for out-of-pocket by the care recipient (eg, prescription
drugs for people younger than 65 years).

Service costs were assessed using a previously defined
methodology.27 To ensure that cost estimates reflected only
the services received, average provincial costs rather than
location-specific costs, were used to evaluate each service.
Costs were adjusted by the change in the Consumer Price
Index for Canada between July 2001 and July 2007 to reflect
costs in 2007.

Arthritis-Related Costs
The diagnoses associated with hospitalizations, ambu-

latory care visits, and physician billing records were used to
categorize costs as arthritis-attributable or not (see Appendix
B, http://links.lww.com/A1274). Prescription drugs were
similarly categorized.

Matching Cases and Controls
In the absence of a TJA, costs associated with both

arthritis-related health care and care associated with other
chronic health problems may increase over time. Thus, as-
sessing only the pre/post cost differences for cases that
undergo TJA may underestimate the decrease in costs be-
cause of the TJA. Therefore, each TJA recipient (case) was
matched with a non-TJA recipient on those variables that
were significantly associated with presurgery costs (exact
matches on region, sex, inflammatory arthritis diagnosis, and
number of comorbidities, and age-matched to within 5 years),
and requiring that the selected control was still alive at the
end of the case’s postsurgery time period. For each control,
health care utilization was determined using the matched
recipient’s surgery date as the index date.
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Analysis
Presurgery, surgery-related, postsurgery, and change in

costs (postsurgery costs minus presurgery costs, thus negative
values indicate a reduction in costs) were calculated, and
compared, for cases and for these same time periods for
controls. Similarly, presurgery, postsurgery, and changes in
arthritis severity (WOMAC summary and subscale scores)
and general health status (SF-36 GH subscale score) were
calculated, and compared. WOMAC scores were normalized
from 0 to 100; higher scores indicate worse arthritis symp-
toms and disability. SF-36 GH scores were also normalized
from 0 to 100; here, higher scores indicated better general
health status. Presurgery and postsurgery scores were those
obtained at the interview closest in date and before the index
TJA date, and closest in date to the end of the postoperative
follow-up period (ie, 11⁄2 years post surgery), respectively.
‘Adjusted’ costs were calculated as cases’ costs minus con-
trols’ costs for the contemporaneous period. Paired compar-
isons were performed using Wilcoxon sign-rank tests for
continuous variables, and McNemar or Bowker tests for
categorical variables. Analyses were conducted using SAS
(Version 9, SAS Institute, Cary, North Carolina). The Sun-
nybrook and Women’s College Health Sciences Centre ethics
review board approved the study.

RESULTS

Cases
Among 2411 cohort respondents, 302 had experienced

a prebaseline TJA and were therefore excluded. Of the
remaining 2109 respondents, 258 underwent a postbaseline
primary TJA. Of these, 13 received their TJA for cancer or
fracture. Fifty-six of the remaining 245 individuals (23%)
experienced a second TJA procedure (1 of the 56 died
subsequently, before the end of the follow-up period),
whereas 4 others died before the end of the postsurgery
period and 2 could not be matched to controls, leaving a total
of 183 cases and controls—69 hip and 114 knee replace-
ments. Cases excluded because of occurrence of a second
TJA or death during follow-up were similar to those included
in socio-demographics, general health status, arthritis sever-
ity, and presurgery costs (data not shown).

Cohort Characteristics
Baseline characteristics for cases and controls are

shown in Table 1. Cases had a mean age of 70.9 years at the
time of TJA and were mainly female (77.6%), 44.8% resided
in the urban region, 25.7% lived alone, 77.0% had � high
school education, and 52.5% had an annual household in-

TABLE 1. Baseline Characteristics of the TJA Cases and Their Matched Controls

Variable Cases (n � 183) Controls (n � 183)
Case-Control Differences

(n � 183 Pairs) P*

Age at time of TJA (years) 70.9 (7.2) 70.7 (7.2) 0.2 (1.2) 0.05

Mean (SD) 44.8% exact matches

Sex (% female) 77.6% 77.6% Exact match

Region (% urban) 44.8% 44.8% Exact match

Living alone (%) 25.7 35.0 0.07

� High school education (%) 77.0 83.6 0.44

Income �$20,000 (%)† 52.5 53.6 0.86

Inflammatory arthritis (%) 7.1% 7.1% Exact match

Number of troublesome hips/knees‡ 0.56

1 (%) 14.8 11.5

More than 1 (%) 65.0 62.3

Missing 20.2 26.2

Joint replaced (% knee replacement) 62.3 n/a

Number of comorbidities Exact match

None 35.0% 35.0%

1 29.5% 29.5%

2� 35.5% 35.5%

BMI (at baseline) mean (SD) 29.0 (5.6) 28.7 (6.0) 0.3 (8.5) 0.63

SF-36 general health subscale§

mean (SD) 52.6 (22.6) 50.0 (23.3) 2.7 (30.2) 0.19

WOMAC (pain),§ mean (SD) 46.7 (17.3) 37.5 (22.0) 9.1 (28.9) �0.0001

WOMAC (disability),§ mean (SD) 46.6 (17.2) 39.9 (21.6) 6.7 (28.2) 0.0007

WOMAC (total),§ mean (SD) 46.3 (16.3) 39.4 (20.7) 7.0 (27.1) 0.0003

*P testing the null hypothesis that there is no systematic difference between the cases and their matched controls. For continuous variables, a
paired Wilcoxon sign rank test was used, for categorical variables, Bowker test (an extension of McNemar test) was used.

†Based on 124 pairs with non-missing data.
‡Based on 108 pairs with non-missing data.
§The WOMAC and SF-36 general health scores were rescaled to lie between 0 and 100. For WOMAC scores, higher scores indicate worse

symptoms or disability. For the SF-36, higher scores indicate better health status.
SD indicates standard deviation.

Hawker et al Medical Care • Volume 47, Number 7, July 2009

© 2009 Lippincott Williams & Wilkins734 | www.lww-medicalcare.com

http://www.lww-medicalcare.com


come �$20,000. Only 7.1% had an inflammatory arthritis
diagnosis; most (65.0%) had more than 1 troublesome hip or
knee. For 62.3%, the index TJA was a knee replacement.
Roughly, a third (35.5%) had 2 or more comorbidities and
their mean BMI was in the ‘overweight’ category, at 29.0
kg/m2. Mean WOMAC pain and physical function scores
were 46.3/100 (SD 16.3) and 46.6/100 (SD 17.2), respec-
tively. Controls were similar to cases in most respects, but
they had significantly less pain and disability and were
slightly younger.

Costs
Tables 2 through 4 show health system costs for the 3

time periods of interest for cases, and for the contemporane-
ous period for their matched controls. The number of cases
and controls with costs in each category of health care
utilization is provided, along with the mean cost for individ-
uals with costs and the mean cost for the entire group (those
with and without costs). For simplicity, reported below are
mean costs for those who incurred costs.

All 183 cases accrued costs during the presurgery
period compared with only 177 of their matched controls
(Table 2). For cases, during the presurgery year, total direct
health care costs excluding prescription drug costs, averaged
$3,265 (SD $5210); this was largely because of hospitaliza-
tions (average $2714) and physician and laboratory services
(average $1519). For those aged �65 years, prescription drug
costs added an average $1186 (SD $1229) in costs. Total
costs for controls for this same time period were similar to
those for cases with one exception: controls had significantly
lower costs than cases for physician and laboratory services
(mean $1269 vs. mean $1519, respectively; P � 0.01).

For all categories of utilization, arthritis-attributable
health system costs were significantly higher in the presur-
gery period for cases than for controls for the same time
period (Table 2). Of the 183 cases, 176 had arthritis-related
costs compared with only 57 of their matched controls. On
average, cases’ arthritis-attributable costs, excluding pre-
scription drug costs, were $409 (SD $830), compared with
$369 (SD $1321) for controls for the same time period.

The total costs associated with the surgery period av-
eraged $14,761 (SD $8735) for the 183 cases compared with
an average of $2603 (SD $5283) for the 174 controls with
costs for the same time period (Table 3), giving a mean
difference in total costs for cases versus controls for this
period, excluding prescription drugs, of $12,287 (SD
$10,181). For case-control pairs aged �65 years at baseline,
the mean difference in overall health care costs, including
prescription drugs, was $12,148 (SD 11,913). Although much
of the difference in surgery period costs for cases versus
controls was because of the cases’ TJA hospitalizations
(mean adjusted cost � $7849) and associated physician and
laboratory services (mean adjusted cost � $1924), higher
costs in cases versus controls were also because of the costs
of postoperative rehabilitation. Sixty-one (33.3%) cases were
admitted to a rehabilitation hospital after surgery, adding a
mean adjusted cost of $2027. Nearly 60% (107/183) of cases
received home care, with an average adjusted cost of $621.

Included in these numbers are 29 cases (15.9%) who received
both in-hospital and home care rehabilitation services.

The mean change in total health care costs for cases
after TJA was similar to the mean change in total costs for
controls for the contemporaneous time period (P � 0.26)
(Table 4). For both groups, total health care utilization was
overall greater (associated with greater costs and in a greater
number of cases and controls) in the postsurgery than the
presurgery period, regardless of whether or not prescription
drug costs were considered. However, for cases, but not
controls, there was some variability in the change in use over
time. For cases, total costs for physician and laboratory
services decreased after TJA, compared with an increase in
these costs for controls over the same time period (P � 0.02).

Although there was no significant reduction in overall
healthcare utilization associated with TJA, this was not the
case for arthritis-attributable use. Cases experienced reduc-
tions in arthritis-attributable healthcare utilization after TJA,
whereas over the same time period, these costs increased
among controls (Table 4). Although TJA-recipients contin-
ued to fill prescriptions for arthritis-related medications, their
overall level of use fell, both viewed in isolation (mean
decrease $47, P � 0.003) and compared with use by nonre-
cipients (mean adjusted difference � �$67, P � 0.02).
TJA-recipients were also less likely to visit a specialist for
their arthritis after surgery (P � 0.02); however, primary care
visits did not change significantly (P � 0.26). For the TJA
cases, the mean decrease in arthritis-attributable costs after
TJA was $185 (SD $934); when prescription drugs were
included and thus costs restricted to those aged 65 or older,
the mean decrease was $278 (SD $1,070) (both P � 0.0001).

Changes in Arthritis and General Health Status
Over a third (37.5%) of the 366 cases and controls did

not have an interview after the index TJA date; postsurgery
data were available for 123 cases, 105 controls, and 86
case-control pairs. Those who did not complete a follow-up
interview differed from those who did only in that they were
older (73.1 years vs. 69.6 years, respectively). Table 5 shows
WOMAC and SF-36 general health scores for the presurgery
and postsurgery periods and change scores for the 86 pairs for
whom both pre- and postdata were available. The results were
not different when we examined changes including all avail-
able data (results not shown).

As anticipated, for the presurgery period, WOMAC
pain, function, and summary scores were higher for cases
than controls (P � 0.001 for all), indicating worse pain and
disability; no differences were found for self-reported general
health status (Table 5). In comparison, for the postsurgery
period, WOMAC pain, function, and summary scores were
lower for cases, indicating less pain and disability, than for
controls (P � 0.03 for all). Pre/post surgery change scores
indicated significant improvements in arthritis pain and dis-
ability for cases compared with no significant change or
worsening for controls. No significant difference was ob-
served for cases versus controls for change in general health
status (P � 0.10).
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DISCUSSION
To our knowledge, this is the first study to examine the

impact of primary hip and knee replacement surgery in terms
of changes in health care utilization and health status, in
relation to similar changes over time in matched non-TJA
recipients at a population level. On average, cases that un-
derwent primary hip or knee TJA experienced significant
reductions in pain, disability, associated arthritis-attributable
health care costs, and stable general health status. In compar-
ison, over the same time period, matched arthritis controls
experienced worsening of both their general health and ar-
thritis status, and health care costs remained stable or in-
creased. Through comparison of TJA recipients with matched
controls, we have shown that prior TJA cost studies that have
not controlled for expected time-dependent changes in health
status in older individuals may have underestimated the
benefits of this common procedure on health care costs, pain,
and disability.

An additional strength of the current study over prior
TJA cost studies is that it evaluated changes in costs and
health status at a population level, whereas prior studies have
largely evaluated patients within high volume academic cen-
ters. As noted earlier, because of the documented relation-
ships between patient case-mix, and surgeon and hospital
volume and TJA outcomes,12–14 it is likely that these prior
studies represent an overly optimistic view of the benefits of
TJA. It is encouraging, therefore, that at a population level we
found clear evidence of benefit in terms of costs, pain, and
disability. However, the distribution of cost differences was
wide, indicating significant variability across patients. Simi-
larly, although mean changes in arthritis pain and disability
associated with TJA were positive among cases, there was
significant variability observed. Using the Minimal Clinically
Important Difference for WOMAC scores recommended by
Angst et al,28 we estimate that 59.4% of the cases improved
after their TJA, 23.6% did not experience meaningful change,
and 17.1% were worse after surgery. Together, these findings
underscore the need for additional research to examine pa-
tient and system level factors that affect this variability in
costs and benefits to better target TJA to those most likely to
derive benefit.

Only 1 prior study15 has examined costs of TJA from a
population perspective. This Finnish study compared costs
for the 12-month period before and the 24-month period after

a single primary hip or knee replacement. No comparison
with ‘control’ patients who did not undergo surgery was
performed. Despite methodological differences, our results
for cases are remarkably consistent with theirs. These authors
reported postsurgery cost-savings largely related to a reduc-
tion in visits to physicians and physiotherapists; prescription
drug use was unchanged. In our study, cases experienced a
reduction in both overall and arthritis-attributable physician
visits and in arthritis-related prescription drug use, but not
overall prescription drug use. The latter is not unexpected
since older individuals undergoing TJA have significant co-
morbidity necessitating ongoing use of prescription medica-
tions. The observed reduction in physician visits after TJA
highlights the importance of uncontrolled chronic joint pain
as a motivator of physician visits for arthritis.

Largely based on availability of data, and thus power,
we defined our postsurgery period to be 1 year in length.
Although this time period is appropriate to capture the ma-
jority of surgery-related complications, including immediate
dislocations, it is inadequate to examine subsequent costs for
revision surgery. Future efforts should focus on longer fol-
low-up, to assess longer term costs and associated benefits,
such as those because of an impact on recipients’ ability to
live independently or, as a result of reduced physical disabil-
ity and possibly weight loss, potentially an effect on spending
for other comorbidities.

To attribute changes in costs and arthritis severity to the
index primary TJA, we excluded potential cases that under-
went a second TJA within the index TJA surgery or postsur-
gery periods. As a result, we cannot comment on the costs
and outcomes for a relatively large subgroup of TJA recipi-
ents who undergo bilateral same admission or staged bilateral
procedures (these individuals comprised almost one-quarter
of potential cases). Future studies are warranted to examine
the costs and benefits of TJA in such individuals.

Strengths of our study include its prospective, popula-
tion-based design and the use of linked survey and adminis-
trative data, which permitted a comprehensive evaluation of
the use of health care services without relying on patient
recall. However, there are some limitations. Our case-control
design was nested within an established population based
cohort with moderate to severe hip or knee OA; thus, cases
and controls fulfilled the same inclusion/exclusion criteria at
baseline inclusion in the cohort, as noted. However, our

TABLE 5. Changes in Arthritis Severity and General Health Status for Cases and Controls (n � 86 Case-Control Pairs)

Presurgery Period Postsurgery Period Change in Scores (post score–pre score)

Cases Controls P* Cases Controls P* Cases Controls P †

WOMAC (0-100)

Pain 47.8 (17.8) 37.0 (21.8) 0.0003 32.0 (18.2) 37.9 (18.9) 0.03 �15.7 (21.3) 0.9 (22.5) �0.0001

Physical function 46.6 (18.1) 38.2 (19.3) 0.002 36.2 (17.6) 41.8 (18.6) 0.03 �10.4 (20.8) 3.6 (23.9) �0.0001

Summary 46.4 (17.1) 38.0 (18.8) 0.001 34.7 (16.8) 40.5 (17.6) 0.02 �11.7 (19.9) 2.5 (22.0) �0.0001

SF-36 general health scale
(0–100)

54.5 (22.7) 52.0 (22.3) 0.42 54.0 (22.3) 46.5 (22.5) 0.03 �0.5 (21.8) �5.5 (23.1) 0.10

*P testing the null hypothesis that there was no difference between the cases and their matched controls were obtained using paired t tests.
†P testing the null hypothesis that the change in function scores between the presurgery and the postsurgery period was the same for the cases and their matched controls were

obtained using paired t tests.
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previous work has shown that many factors impact likelihood
of receipt of TJA among people with advanced hip/knee
arthritis, including age, level of education, comorbidity, ar-
thritis severity, and preference for or willingness to consider
TJA.29 The latter has been shown to be related to individuals’
perceptions of TJA indications, risks and benefits, which in
turn relate strongly to their socio-demographic characteris-
tics.30 Although cases and controls were matched for most of
these factors, they were not matched on preferences for care,
which may influence health care utilization. However, we
would not expect preferences for care to have a significant
impact on changes in costs over time for cases or controls,
and thus our comparison of pre/post changes in costs for these
2 groups. There has been criticism of surgical studies in
which the pain and functioning benefits of TJA have been
based on postoperative patient reports to the surgeon, because
of concerns about social desirability bias.31 As interviews in
the current study were conducted independent of the TJA by
a trained, nonphysician interviewer as part of a longitudinal
arthritis cohort study, we believe the likelihood of such a bias
is low. Certain health care system costs are not captured by
the administrative databases, including the cost of outpatient
physiotherapy (physiotherapy provided in the context of post-
TJA rehabilitation was included), and the cost of services
provided by non fee-for-service physicians. If use of such
services was also reduced as a result of TJA, then our results
underestimate the cost-savings associated with TJA. We
considered only direct costs to the health care system, not
costs incurred by the patient. Previous research by our group
and others has demonstrated that indirect and out-of-pocket
costs incurred by OA patients are substantial,32 even exceed-
ing direct health care costs among patients on waiting lists for
TJA.33 Although we were able to evaluate pre/post surgery
cost differences for all case-control pairs, we did not have
interview data, and thus WOMAC and SF-36 scores, for over
a third of the sample for the postsurgery time period. Al-
though nonparticipants were older, there was no evidence that
they differed in other respects (health, disability, function,
income, or education). Nor was there any evidence that age,
the factor associated with missing data, was related to either
the unadjusted or adjusted pre/post changes in WOMAC or
SF-36 scores. Thus, it is unlikely that our results represent an
overestimate of the benefits of surgery. Our analyses focused
on average rather than actual costs. Cases and controls were
matched for number but not severity of comorbidities. It is
possible that controls included individuals who were deemed
ineligible for surgery based on the severity of their other
medical problems. If so, this would affect our estimates of
total health care costs, increasing the potential to detect a
benefit for surgery. However, this should not impact our
assessment of arthritis-attributable costs. We excluded as
cases and controls those who died during the follow-up
period; this may have resulted in over- and/or under-estima-
tion of the impact of TJA on costs. Finally, patterns of use of
health care services in Canada, and their associated costs,
may have changed over time and may differ from those in
other health care jurisdictions, potentially limiting the gener-
alizability of our findings.

CONCLUSION
In this population-based study, comparing pre- and

post-TJA direct health care utilization costs for community-
living individuals with disabling hip and knee arthritis, a
single primary hip or knee replacement surgery significantly
improved arthritis pain and disability and reduced associated
arthritis-attributable health care costs. In comparison, over
the same time period, matched hip/knee arthritis controls
experienced worsening of their arthritis and no change or
increases in their arthritis health care use. Identification of
factors that predict changes in costs and benefits following
TJA, such as demographics, health status, and disease sever-
ity, would be useful in identifying subgroups of the popula-
tion for whom TJA results in greatest cost savings. An
examination of costs from a societal perspective, as well as
consideration of improvements to quality of life, will round
out the assessment of the overall costs and benefits of TJA.
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