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Background: Despite the success of total knee arthroplasty (TKA) in treating end-stage knee arthritis, 11% to 19%
of patients are dissatisfied with the outcome of their surgery. In this study we investigated how satisfied overall
patients are with the outcome of posterior stabilized TKA and what particular functional deficits or residual
symptoms cause the most dissatisfaction for patients after surgery.
Methods: Using patient-completed validated questionnaires, we retrospectively analyzed data for 1013
posterior-stabilized TKAs performed in 748 Chinese patients regarding the overall satisfaction with surgery
and the importance ranking of each of 15 specific functions and residual symptoms.
Results: Our data demonstrate an overall satisfaction rate of 87.4%. Satisfaction percentages ranged from 45.0% to
89.0%. The top 6 dissatisfactory items were sitting with legs crossed (dissatisfaction rate of 55.0%), squatting
(51.7%), walking fast or jogging (45.4%), knee clunking (34.5%), abnormal feeling in knee (31.2%), and climbing
stairs (28.2%). The top 6 important functions or issues were pain relief, walking on flat ground, climbing stairs,
ability to return to household work, decreased limping, and squatting.
Conclusions: Approximately 1 in 8 patients was dissatisfiedwith overall outcome. Patients weremost dissatisfied
with climbing stairs and squatting, functions that they considered most important.

© 2014 Elsevier B.V. All rights reserved.

1. Introduction

Total knee arthroplasty (TKA) has dramatically improved the care of
patients with end-stage knee arthritis. However, several studies have
suggested that 11% to 19% of patients are still not satisfiedwith the out-
comes of their primary TKA [1–7].

With the increasing recognition of the importance of patients' as-
sessments of their medical care, patient-centered subjective evaluation
is gaining importance in outcome assessment for arthroplasty because
of apparent discrepancies between patient-oriented and clinician-
oriented outcomes [8–10]. To address the problem areas in modern
TKA,wemust elucidate the functional areaswithwhich patients remain
dissatisfied. However, few reports have focused on patients' rating of
their postoperative dissatisfaction with specific functions or residual
symptoms.

Many studies have revealed that patients place varying importance
on different functions [11], meaning that not all functions should

be considered with equal emphasis. Also, it has been reported that per-
ception of the importance of certain physical activities varies between
Eastern and Western patients [12]. For example, sitting with legs
crossed and kneeling are quite common and important in Eastern cul-
tures but uncommon inWestern cultures. These findingsmake it neces-
sary to take perceived importance into considerationwhen interpreting
satisfaction outcomes for Chinese patients.

To find out what specific outcome aspects warrant further improve-
ment for TKA,we posed 2major questions: (1) How satisfied overall are
patients with the outcome of surgery? (2) What particular functional
deficits or residual symptoms cause themost dissatisfaction for patients
after surgery?

2. Materials and methods

In this retrospective survey study approved by our institutional re-
view board, we investigated the overall satisfaction rate for 748 patients
who underwent posterior-stabilized (PS) TKA. We also researched the
specific aspects that the patients reported being dissatisfied with and
that they considered important. Nine hundred thirty patients were
identified as eligible for our study through the Joint Replacement Regis-
try Center of our hospital because they had undergone primary PS TKA
between January 1, 2005 and March 31, 2010. Our inclusion criteria
consisted of consenting patients who were scheduled for primary TKA
with a PS prosthesis, and Western Ontario and McMaster Universities
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Arthritis Index (WOMAC) scores collected before surgery and at one
year after surgery.We excluded patients with a cruciate-retaining pros-
thesis (because the sample size would have been too small), revision
arthroplasty, patients on sick leave from work or receiving disability
payments, and those with incomplete contact information. At one year
after surgery, we sent one TKA satisfaction questionnaire to those pa-
tients who underwent unilateral TKA and two questionnaires to those
patients who underwent bilateral operations. Six weeks later, we
made follow-up phone calls to nonrespondents to remind them to
reply to the questionnaire. Those who could not be reached or refused
to complete the questionnaire were considered to be lost to follow-up.
Of the 930 patients who were sent questionnaires, 748 (80.4%; 1013
knees) returned 1013 completed questionnaires. One hundred forty-
six patients (15.7%) were lost to follow-up, and 36 (3.9%) were dropped
from the study because of failure to complete the questionnaires' 16 key
questions (overall satisfaction plus satisfaction for the 15 individual
items).

The enrolled cohort had an average age of 69 ± 8 years (range,
27–89 years) and was monitored for an average of 4.9 ± 2.2 years
(range, 2–7 years). The patients' mean body mass index (BMI) was
26.8 ± 3.7, 78.7% of them were female, 21.3% were male, and 95.1% re-
ceived a diagnosis of noninflammatory osteoarthritis (4.6%, rheumatoid
arthritis; 0.3%, other diseases). Four hundred eighty-three patients
(64.6%) underwent unilateral TKA, 217 (29.0%) underwent simulta-
neous bilateral operations, and 48 (6.4%) underwent staged bilateral
surgeries.

Data were collected by physicians and other staff members from our
hospital. Preoperative demographic and clinical information collected
included age, sex, involved side, primary diagnosis, BMI, and Charnley
classification. Also, patients completed a preoperative WOMAC ques-
tionnaire. Intraoperatively, it was notedwhether a fixed ormobile bear-
ingwas implanted.WOMAC scoreswere also collected at threemonths,
six months, and one year post-operatively.

The satisfaction questionnaire was created and validated through a
trial survey conducted before the main study. We asked 50 patients at
one year after their surgery to rate their satisfaction regarding 25 func-
tions or residual symptoms. Fifteen questionswere retained for thefinal
questionnaire. Ten questions were excluded because b50% of patients
stated that they performed the activity or they experienced the symp-
tom in daily life (riding a bicycle, climbing into a bathtub, climbing
mountains, jumping, swimming, kneeling, returning to work, engaging
in sexual intercourse, decreased depression, gardening).

The final version of satisfaction questionnaire had three sections:

1. Generally speaking, how satisfied are you with the results of your
total knee arthroplasty?

2. How satisfied are you with total knee arthroplasty regarding the fol-
lowing 15 items: pain relief, walking on flat ground, climbing stairs,
rising from chairs, decreased limping, sitting with legs crossed,
avoidance of knee giving way, knee swelling, knee clunking, abnor-
mal feeling in the knee, stiffness relief, range of motion, walking
fast or jogging, squatting, ability to return to household work?

3. Among the functions and residual symptoms above, which ones do
you think are the 5 most important? (“Important” means those you
are concerned with most.)

For each question, patients were asked to grade their degree of
satisfaction: very dissatisfied, dissatisfied, neutral, satisfied, or very sat-
isfied. Then a two-category satisfaction outcome was determined for
each question by combining patientswhowere very dissatisfied, dissatis-
fied, or neutral into a group labeled “dissatisfied,” and combining patients
whowere satisfied or very satisfied into a group labeled “satisfied.” These
2 groups were used for all statistical analysis. Patient satisfaction or
dissatisfaction was our primary variable.

WOMAC values were reverse-scored and standardized to a score be-
tween 0 and 100 (worst to best) [13,14]. TheWOMAC change scorewas
determined by subtracting the WOMAC score obtained preoperatively

from the 1-year WOMAC. Satisfaction and perceived importance were
ranked by percentage. We conducted one-factor analysis of the preop-
erative, intraoperative, and postoperative factors by dividing all scores
for the patients in the “satisfied” group and those for the patients in
the “dissatisfied” group by overall satisfaction. Categorical variables
(sex, involved side, primary diagnosis, fixed versus mobile bearing,
Charnley classification, and insurance status) were tested by cross-
tabulation by chi-square analysis; and scale variables (age, BMI, preoper-
ative WOMAC score, postoperative WOMAC score, and change in
WOMAC score) were tested with the Wilcoxon nonparametric test. For-
ward stepwise logistic regression was performed to establish factors
that significantly influenced patient satisfaction. Major (1-year WOMAC
pain, joint stiffness and function subscales) and other variables that
were deemed clinically important (age, gender, preoperative WOMAC
scores)were introduced into the regressionmodel. Prior to inclusion, var-
iables were tested for interdependence through correlations and those
that were highly correlated were excluded from the regression model
(1-year WOMAC total, change WOMAC domains and total score). Odds
ratios were reported for significant variables. To clearly show which
functions or symptoms require special attention according to patients'
perceptions, we created a four-quadrant scattergram to reveal the distri-
bution of dissatisfaction and importance percentages. Functions or symp-
tomswith high importance and high dissatisfaction proportions are those
that patients were most concerned about. All statistical analysis was
performed with SPSS software (version 15.0; IBM, Armonk, NY, USA),
and P values of b .05 were considered significant.

3. Results

Mean scores on WOMAC subscales and total scales significantly improved after
surgery. Themean 1-yearWOMACpain scorewas 91.7± 11.0,with amean score increase
of 41.2 ± 20.1. The mean 1-year WOMAC joint stiffness score was 90.0 ± 15.2,
with a mean score increase of 38.2 ± 29.0. The mean 1-year WOMAC function score
was 89.6 ± 11.1, representing an average improvement of 40.1 ± 20.2. The average
total 1-yearWOMACscorewas 90.0± 10.3,with an average score increase of 40.2± 18.7.

Our data demonstrate an overall satisfaction (very satisfied and satisfied) rate of 87.4%
(n= 885 knees) and an overall dissatisfaction (neutral, dissatisfied, very dissatisfied) rate
(Fig. 1) of 12.6% (n = 128 knees). Satisfaction percentages of the 15 items ranged from
45.0% to 89.0%.

We ranked the 15 items in the questionnaire in descending order according to dissat-
isfaction rate and importance percentage (Figs. 1 and 2). The top 6 dissatisfactory items
(Fig. 1) were sitting with legs crossed (dissatisfaction rate of 55.0%), squatting (51.7%),
walking fast or jogging (45.4%), knee clunking (34.5%), abnormal feeling in knee
(31.2%), and climbing stairs (28.2%). The top 6 important functions or issues were pain re-
lief, walking on flat ground, climbing stairs, ability to return to householdwork, decreased
limping, and squatting. The items with relatively high importance (the top 6) and dissat-
isfaction (the top 6) were climbing stairs and squatting, which both fall into the right
upper quadrant of the dissatisfaction–importance scattergram (Fig. 3).

Dissatisfied patients had lower postoperative WOMAC total scores and scores on all
subscales and a smaller change in WOMAC total scores and in scores on all subscales
(except for stiffness). There was no significant difference in other demographic factors
between the “satisfied” and “dissatisfied” groups (Table 1). In the regression model, the
only significant variable for patient dissatisfaction was a low 1-year WOMAC pain score
(P = 0.000). The odds ratio was 1.9.

4. Discussion

We found the postoperative satisfaction rate of Chinese patients for
PS TKA to be 87.4%, which is comparable to rates reported for Western
populations (Table 2). Patients' satisfaction rates varied widely for spe-
cific functions, from 45.0% to 89.0% (Fig. 1). In addition, patients at-
tached varying importance to each function or symptom, indicating
that not all items should beweighted evenly (Fig. 2). Most of the impor-
tant items are related to a high satisfaction rate, which means that the
points fall in the lower right quadrant in the dissatisfaction–importance
scattergram, except for climbing stairs and squatting. To our knowledge,
ours is the first study simultaneously focusing on patient-perceived
satisfaction and patient-perceived importance of specific functions and
issues after TKA.

Not surprisingly, our study showed that pain relief was the most
important issue for most patients. Most importantly, the satisfaction
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