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Arthritis is the number one cause of disability in the popula-
tion1. The prevalence of arthritis is known to increase with
age2-5. Current estimates indicate that the number of people
with arthritis disability will double by the year 20205,6. Total

joint arthroplasty (TJA) for the management of end stage
arthritis has been shown to be effective in improving physical
function and reducing pain in over 90% of patients7-9. The
direct medical costs of TJA in the United States exceed
$15,000 per case for inpatient care alone, amounting to more
than 1.2 billion dollars annually10. 

The results of TJA have traditionally been evaluated using
measures focusing on joint impairment including range of
motion, joint stiffness, radiographs, and physician rating of
pain relief and function. Recently, the technology of evaluat-
ing the outcomes of various medical conditions including TJA
has evolved to include patient based measures emphasizing
functional ability rather than joint impairment. Examples
include the Medical Outcomes Study Short Form 36 (SF-36)
and the Western Ontario McMaster Universities Osteoarthritis
Index (WOMAC), which evaluates functional ability as it
relates to the hip and knee. 

Patient expectation has been defined as anticipation that
given events are likely to occur during or as a result of med-
ical care. This is in contrast to patient desires, which reflect
the patient’s wishes that a given event occur11. Expectations of
a better result of treatment have been associated with
improved outcomes in various groups including college stu-
dents, heart surgery patients, recovering alcoholics, and
women undergoing abdominal hysterectomy12,13. Positive
expectations have also been linked with greater compliance
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Conclusions. Patient expectations were important independent predictors of improved functional out-
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with the medical regimen following cardiac transplantation12.
Patients whose expectations have been met are more satisfied
with the outcomes following total joint replacement surgery14. 

A large number of studies in the literature have attempted
to evaluate the determinants of the outcomes of TJA based on
radiographic and clinical failure rates. These have generally
focused on the technical aspects of the procedure, such as bio-
materials, implant design, methods of fixation, etc7,8. Few
studies have evaluated the determinants of patient based out-
comes following TJA. Furthermore, little attention has been
given to the role of patient expectations in influencing the out-
comes of TJA. The goal of this study was to evaluate the rela-
tionship between patient expectations of TJA and patient-
based functional outcomes 6 months after surgery. 

MATERIALS AND METHODS
Patient selection. This study was based on a prospective cohort of patients
undergoing primary total hip and knee arthroplasties at 2 tertiary referral cen-
ters (Boston and Montreal). Patients were enrolled into the study between
August 1, 1994 and April 1, 1996. Eligible patients were at least 50 years of
age with a diagnosis of primary or secondary osteoarthritis. Patients were
excluded if they had a diagnosis other than osteoarthritis, had prior arthro-
plasty of the index joint or were unable to complete questionnaires in either
English or French. Patients undergoing total hip (THA) or total knee arthro-
plasty (TKA) were pooled as the indications for surgery, process of care, and
outcomes are similar and standardized7,8. The ethics review committee of
each institution approved the study protocol.

Questionnaires. Patients consenting to participate were asked to complete a
set of self-report questionnaires prior to surgery, and at 6 months post-surgery.
The questionnaires prior to surgery (baseline) consisted of the SF-36,
WOMAC, demographic questions, and 4 questions on patient expectations
(see below). Education was defined as a continuous variable with each incre-
mental unit representing an additional year of schooling. Followup question-
naires included SF-36 and WOMAC. The SF-36 consists of 8 domains
including physical function, bodily pain, role physical, general health, vitali-
ty, role emotional, social function, and mental health15-17. There are 2 sum-
mary scores: physical component summary (PCS) and mental component
summary (MCS). The WOMAC evaluates functional ability as it relates to the
hip and knee18,19. It consists of 3 sub-scales; pain, stiffness, and physical func-
tion. All WOMAC scores were re-scaled to 0-100 with higher scores repre-
senting better functional health. Hawker, et al and others have shown the need
to include both general (SF-36) and disease specific (WOMAC) instruments
to adequately evaluate the outcomes of TJA20-22. The psychometric properties
of the WOMAC and SF-36 with respect to reliability, validity, and respon-
siveness have been well established in the literature15-18,20,22. 

Questions regarding patient expectations of TJA included expectations of
pain relief, limitations in activities of daily living, overall success of the
surgery, and likelihood of joint related complications. Responses for pain
relief and activities of daily living were graded on a 4 point Likert scale rang-
ing from no pain/limitation to very painful/limited (see Table 3). Given the
skewed distribution of the response patterns these were dichotomized into
high versus low expectations (response distribution for expectation of pain:
76% no pain/20% slight pain/4% moderate pain; response distribution for
expectation of functional limitation: 40% no limitation/48% slight limita-
tion/11% moderate or severe limitation). Expectations regarding overall suc-
cess and likelihood of complications were recorded on a visual analog scale
ranging from 0 (no success/no complication) to 100 (certain success/certain
of complication). These responses were also dichotomized into high versus
low expectations by defining those expecting > 90% likelihood of success or
< 10% likelihood of complications as having high expectations. 

Trained nurses or physicians at each center conducted a standardized
chart review. The data abstracted included details of the surgical procedure

(including type of prosthesis and method of fixation: cement versus unce-
mented), comorbidity as measured by the Cumulative Illness Rating Scale
(CIRS)23-26, length of stay in hospital, discharge status, and complications.
The CIRS is a measure of medical comorbidity in 14 major organ systems of
the body; it evaluates both the presence and severity of disease processes. 

Statistical analysis. The primary dependent variables were the 3 scale scores
of the WOMAC (pain, stiffness, and physical function), and 2 scale scores
from the SF-36 (physical function and bodily pain). Univariate analyses
(Spearman correlations, Chi-square tests, and Student’s t test as appropriate)
were used to explore the relationships between each of the expectation ques-
tions and pre-surgery (baseline) variables. All 4 expectation variables and
available pre-operative variables [including age, gender, level of education,
medical comorbidity (CIRS score), index joint of surgery, and center of
surgery] were entered into multivariable linear regression models with back-
wards elimination (stay criteria p < 0.05) to evaluate the predictive role of
expectations for each outcome. Additional models were developed using
within patient change scores for the respective outcome variable rather than
pre-operative baseline and final followup scores. The results of these analy-
ses were equivalent to those using pre-operative baseline and final followup
scores. Therefore only results using pre-operative baseline and final followup
data are presented. The residuals from the regression models were evaluated
to assess their distribution and effects of significant outliers. Statistical analy-
sis was performed using PC-SAS version 6.11 (SAS Institute, Cary, NC). All
p values are 2-tailed with a critical threshold of p < 0.05.

RESULTS
Three hundred and eighty-seven patients met the eligibility
criteria, of whom 222 completed the pre-operative baseline
questionnaire. Of these, 192 completed the followup ques-
tionnaire at 6 months, and form the cohort for this study.
There was no significant difference between respondents and
non-respondents with respect to measured pre-operative base-
line variables. There were 106 women and 86 men with a
mean age of 67 years who underwent 103 THA and 89 TKA
(Table 1). The cohort was predominantly Caucasian, with an
average 13 years of schooling, and two-thirds were married.
There were no statistically significant differences between the
THA and TKA groups with respect to age, gender, level of
education, race, marital status, comorbidity, or center of
surgery. Both the THA and TKA groups showed significant
improvement in WOMAC pain and function scores at final
followup compared to pre-operative baseline status (Table 2).
Similar effects were noted with the SF-36 physical function,
bodily pain, and PCS scores. 

Patient expectations were dichotomized into high (posi-
tive) versus low (negative). The specific thresholds and distri-
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Table 1. Demographics.

THA TKA Total
n = 103 n = 89 n = 192

Age in years (mean, SD) 66 (9) 68 (9) 67 (9)
Gender: Female (n, %) 57, 55% 49, 55% 106, 55%
Education in years (mean, SD) 14 (4) 13 (4) 13 (4)
Race: Caucasian (n, %) 101, 98% 88, 99% 188, 98%
Marital status: married (n, %) 75, 73% 52, 59% 129, 67%
CIRS comorbidity score (mean, SD) 2.9 (1.7) 3.4 (1.9) 3.1 (1.8)
Center: Boston (n, %) 61, 59% 54, 61% 115, 60%
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bution of responses are outlined in Table 3. Seventy-six per-
cent of individuals expected to have no pain after recovery
from surgery. In contrast, only 40% of individuals expected to
have no limitations in their usual activities. Eighty-four per-
cent of individuals expected to have a 90% or greater chance
of complete success with regards to their surgery. Seventy-
five percent expected the overall risk of a joint specific com-
plication to be under 10%. The mean age, gender distribution,
and index joint of surgery were not different between patients
with high versus low expectations. There was a trend towards
higher level of education among those with more positive
expectations, and this was statistically significant for expecta-
tions regarding complications (p < 0.05). Individuals with
expectations of greater pain relief and overall success had
lower CIRS comorbidity scores (p < 0.05). There was a simi-
lar trend for the other 2 questions. Although not detailed in
Table 3, patients’ marital status and race were not different
among those with high versus low expectations. 

Univariate relationships between expectations and pre-
operative baseline functional health status are summarized in
Table 4. Individuals with positive expectations regarding pain
relief, functional improvement, and overall surgical success
did not significantly differ from those with lower expectations
in terms of their WOMAC scores or SF-36 scores. Those
expecting a less than 10% chance of joint specific complica-
tions had less pain as measured by the WOMAC pain scale 
(p < 0.05). Overall, severity of pre-operative functional dis-
ability did not correlate with patient expectations of surgery.

The relationship between expectations and post-operative
functional health status is detailed in Table 5. Individuals
expecting complete pain relief from their TJA had better func-
tional health as measured by WOMAC function and pain
scores, and SF-36 physical function, and bodily pain scores 
(p < 0.05). Positive expectations of functional improvement or
overall success of surgery did not correlate with post-opera-
tive functional health status. In addition, those expecting a
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Table 2. Functional health status: pre-operative (baseline) and 6 months post surgery.

THA THA TKA TKA
Baseline Mean 6 Mo. Post-Op Baseline Mean 6 Mo. Post-Op

(SD) Mean (SD) (SD) Mean (SD)

WOMAC
Pain 50 (20) 86 (16) 50 (19) 81 (21)
Stiffness 44 (23) 70 (20) 46 (25) 68 (21)
Physical function 46 (19) 79 (16) 51 (19) 77 (21)
Global WOMAC 47 (17) 80 (15) 50 (18) 77 (18)

SF-36
Physical function 27 (23) 60 (26) 28 (22) 56 (27)
Bodily pain 40 (19) 70 (22) 42 (24) 61 (25)
PCS 28 (7) 40 (9) 30 (8) 40 (9)
MCS 56 (11) 57 (9) 56 (11) 56 (11)

All comparisons were significant at p < 0.05. All WOMAC scores re-scaled to 0–100 with higher scores repre-
senting better functional status. PCS: physical component summary score; MCS: mental component summary
score.

Table 3. Relationship between patient expectations and pre-operative baseline factors.

Response Age Gender Education CIRS Joint: Center:
Distribution (years) Female (years) Hip Boston

Expectations (%) (%) (%) (%)

How painful do you expect your hip/knee to be:
Not at all 76 67 55 14 2.9* 58 62
Slightly/moderately/very painful 24 67 52 13 3.7* 42 53

How limited do you expect to be in your usual activities:
Not at all limited 40 68 57 13 3.0 47 64
Slightly/moderately/very limited 60 67 52 14 3.2 59 58

How likely will your surgery be a complete success:
≥ 90% 84 68 53 14 3.0* 54 63
<  90% 16 66 62 13 3.8* 53 47

How likely will you have a hip or knee joint complication:
≤ 10% 75 68 51 14* 3.1 54 63
>  10% 25 67 58 12* 3.4 51 56

* Comparisons significant at p < 0.05.
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lower risk of joint specific complications had significantly
better WOMAC function scores (p < 0.05). 

Multivariable linear regression was used to evaluate the
role of patient expectations in predicting outcomes after
adjusting for other significant pre-operative baseline vari-
ables. Separate models were developed for each of the 3 scale
scores of the WOMAC (pain, stiffness, and physical function)
and 2 scores of the SF-36 (physical function and bodily pain).
Each model included the candidate variables age, gender, edu-
cation level, joint (hip versus knee), center (Boston versus
Montreal), comorbidity (measured by CIRS), the respective
pre-operative baseline functional health scale score, and the 4
expectations questions. 

Patient expectations predicted outcomes for WOMAC
pain, WOMAC physical function, and SF-36 physical func-
tion (Table 6). Expectations did not predict outcomes based on
WOMAC stiffness and SF-36 bodily pain (data not present-
ed). For WOMAC scale scores of pain and physical function
the most statistically significant predictor of the post-opera-
tive score was the respective pre-operative baseline WOMAC

score. Level of education was also predictive of outcome, with
individuals having higher education attaining better outcomes.
The only other variable that was predictive of WOMAC
scores was patient expectation of pain relief after surgery.
Individuals expecting no pain after surgery averaged 8.1
points higher on WOMAC physical function and 7.8 points
higher on WOMAC pain (p < 0.05). These are clinically sig-
nificant differences as defined by Bellamy27,28. 

Pre-operative SF-36 scores were the most statistically sig-
nificant predictors of final scores for SF-36 physical function
models. Greater medical comorbidity was associated with
lower physical function scores. Similar to WOMAC, individ-
uals with expectations of no pain after surgery averaged 8.5
points higher for SF-36 physical function (p < 0.05). 

DISCUSSION
Patients had high expectations regarding the outcomes of
TJA. Over 75% expected to be completely pain free and 40%
expected to be unlimited in their usual activities. Expectations
were not associated with pre-operative functional health sta-
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Table 4. Relationship between pre-operative functional health status and patient expectations.

WOMAC WOMAC WOMAC SF-36 SF-36
Expectations Function Stiffness Pain Function Pain

How painful do you expect your hip/knee to be:
Not at all 48 45 50 28 41
Slightly/moderately/very painful 50 44 52 25 41

How limited do you expect to be in your usual activities:
Not at all limited 49 44 51 30 43
Slightly/moderately/very limited 48 46 48 25 40

How likely will your surgery be a complete success:
≥ 90% 49 45 50 28 42
<  90% 44 41 48 22 39

How likely will you have a hip or knee joint complication:
≤ 10% 50 45 51* 29 42
>  10% 45 44 45* 22 39

* Comparisons significant at p < 0.05.

Table 5. Relationship between patient expectations and post-operative functional health status/satisfaction.

Expectations WOMAC WOMAC WOMAC SF-36 SF-36
Function Stiffness Pain Function Pain

How painful do you expect your hip/knee to be:
Not at all 80* 70 85* 61* 68*
Slightly/moderately/very painful 72* 65 79* 51* 59*

How limited do you expect to be in your usual activities:
Not at all limited 80 69 83 62 68
Slightly/moderately/very limited 78 69 84 56 64

How likely will your surgery be a complete success:
≥ 90% 79 69 84 59 66
<  90% 76 73 81 53 65

How likely will you have a hip or knee joint complication:
≤ 10% 80* 69 85 61 68
>  10% 74* 70 79 52 61

* Comparisons significant at p < 0.05.
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tus, age, gender, index joint undergoing surgery, or center
where surgery was performed. Patients with fewer medical
comorbidities and higher level of education tended to expect
better outcomes. Both THA and TKA cohorts had significant
improvements in functional ability. Expectation of complete
pain relief was an independent predictor of greater improve-
ment in pain and function, based upon WOMAC (physical
function and pain scores) and SF-36 (physical function score). 

Review of the published literature revealed only 3 studies
evaluating the association between patient expectations
regarding TJA outcomes. All 3 focused on hip replacement.
We were unable to find any reports on the role of patient
expectations in knee replacement surgery. Burton, et al report-
ed a retrospective case series of patients having undergone
primary THA29. All subjects were contacted after surgery and
asked to recall their preoperative expectations. This design
can introduce significant recall bias. Nevertheless, they found
that expectations were generally high but only 55% felt that
these were fulfilled. Similar to our study, the quality of life
was better in the group whose expectations were met. 

In a prospective study of expectations and outcome of
THA, Haworth, et al evaluated 145 patients who underwent a
primary THA30. Similar to the present study, they found that

patients had high expectations of surgery, with 28% reporting
that their expectations were not met. Patients were most satis-
fied with improvement in pain relief and less with respect to
functional improvements. The study did not use standardized
outcome measures and failed to adjust for pre-operative base-
line factors in the analysis. 

Most recently, Mancuso, et al reported on a retrospective
series of 180 primary THA patients who were surveyed 2 to 3
years after surgery14. Patients were asked to recall their pre-
operative expectations of surgery and these were correlated
with outcomes based on the Hip Rating Questionnaire and the
SF-36. Pre-operative baseline functional health status was
obtained by chart review. The authors found that patients with
worse pre-operative function had greater expectations of
improvement. This is in contrast to the present study, where
no correlation was noted between pre-operative functional
health and expectations. The differences may be related to
bias introduced by recalled expectations and/or inaccuracy in
the assessment of function based upon medical records. The
authors focused their analysis strictly on satisfaction and did
not evaluate the relationship between expectations and func-
tional health. 

In our study, patients had higher expectations of pain relief

Mahomed, et al: Expectations after TJA 1277

Table 6a. Linear regression model for predictors of WOMAC pain scale.

Variable ß Parameter Standard F Value p Value
Estimate Error

Pre-op WOMAC Pain Score 1.55 0.34 21.07 0.0001
Level of education (in years) 0.95 0.35 7.36 0.007
How painful do you expect your hip/knee to be:

Not at all vs. slightly/moderately/very painful 7.80 2.99 6.70 0.01

Model R2 = 0.21 (all significant variables reported).

Table 6b. Linear regression model for predictors of WOMAC function scale.

Variable ß Parameter Standard F Value p Value
Estimate Error

Pre-op WOMAC Function Score 0.62 0.10 41.48 0.0001
Level of education (in years) 0.73 0.34 4.51 0.04
How painful do you expect your hip/knee to be:

Not at all vs. slightly/moderately/very painful 8.10 2.85 8.03 0.005

Model R2 = 0.29 (all significant variables reported).

Table 6c. Linear regression model for predictors of SF-36 physical function.

Variable ß Parameter Standard F Value p Value
Estimate Error

Pre-op SF 36 Function Score 0.44 0.08 31.74 0.0001
CIRS Co-morbidity score –2.68 0.97 7.53 0.007
How painful do you expect your hip/knee to be:

Not at all vs. slightly/moderately/very painful 8.51 4.21 4.07 0.04

Model R2 = 0.23 (all significant variables reported).
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compared to improvements in functional ability. This is simi-
lar to previous reports that pain relief is the primary indication
for TJA7,8. Patient expectations regarding TJA were not relat-
ed to their level of functional disability prior to surgery. Thus,
patients with greater functional disability had equally high
expectations of recovery after surgery as those with lesser dis-
ability. This reflects the clinical paradigm that regardless of
the level of pre-operative disability patients will achieve
equally positive outcomes31. 

Expectations were not associated with age, gender, race,
marital status, index joint undergoing surgery, or center where
surgery was performed. This suggests that expectations are a
separate construct from these sociodemographic variables and
consequently cannot be reliably controlled in analytical stud-
ies by these standard variables. Similarly, expectation of com-
plete pain relief was an independent predictor of functional
outcomes after adjusting for sociodemographic factors and
pre-operative baseline functional health. In fact after pre-oper-
ative functional health status, patient expectation was the sec-
ond most important determinant of outcome. 

Patients with expectations of greater pain relief may have
perceived less pain after surgery (or interpreted it more opti-
mistically) and hence participated more vigorously in reha-
bilitation after surgery, thereby achieving a higher level of
physical functioning. Alternatively, expectations may be
determined by patient level of self-efficacy in managing their
disease or its antecedents. Self-efficacy (confidence in the
ability to perform specific behaviors) has been shown to be a
modifiable determinant of improved functional outcomes in
other disease states32. This hypothesis needs to be evaluated
in future studies focusing on the determinants of expecta-
tions. 

This study has some limitations: we did not evaluate
patients’ knowledge of TJA or self-efficacy as potential pre-
dictors of functional outcome or determinants of expectations.
Patient extent of participation in rehabilitation was not mea-
sured, which prevents us from exploring the potential path-
ways through which expectations influence outcomes. In
addition, our study reflects the experience of 2 tertiary refer-
ral centers and may not be representative of the community
setting where the majority of TJA are performed. Finally, the
demographics of this cohort, predominantly white and highly
educated, may limit the generalizability of the findings to
other populations. 

In conclusion, this prospective study showed that patient
expectation of complete pain relief following TJA is an inde-
pendent predictor of functional outcomes. Health care
providers need to set out clear expectations of potential bene-
fits for each individual patient. Inappropriate expectations
may be a possible explanation for sub-optimal outcomes fol-
lowing technically successful surgery. Future studies need to
evaluate the determinants of patient expectations and the path-
ways through which they influence outcomes including the
role of self efficacy. 
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