
Background: Although total knee arthroplasty (TKA) is an effective treatment for knee osteoar-
thritis, assessment of postoperative outcomes remains unclear. This study aimed to identify post-
operative physical performance factors that are correlated with self-reported physical function 
and quality of life (QoL) at 3 months after unilateral TKA. Methods: In total, 158 patients who 
underwent unilateral primary TKA completed performance-based physical function tests at 3 
months after surgery, including Stair Climbing Tests (SCT), 6-Minute Walk Tests (6MWT), Timed 
Up and Go tests (TUG), and instrumental gait analysis. We also measured the isometric knee flex-
or and extensor strengths of the operated and non-operated knees. Self-reported physical func-
tion and QoL were assessed using the Western Ontario and McMaster Universities Osteoarthritis 
Index (WOMAC) and the Euro-QoL Five Dimensions (EQ-5D) questionnaire, respectively. Results: 
Bivariate analyses showed that WOMAC function and EQ-5D were correlated with age, other 
self-reported measures, and performance-based measures. The WOMAC pain (r=0.71, p<0.001) 
showed a high positive correlation. While the EQ-5D (r=-0.7, p<0.001) showed a highly negative 
correlation with WOMAC function, WOMAC pain (r=-0.67, p<0.001) showed a moderately nega-
tive correlation with EQ-5D. In multivariate linear regression analyses, WOMAC pain, peak torque 
of the flexor of the non-operated knee, and reductions in extensor and stride length were associ-
ated with self-reported physical function, whereas WOMAC pain, SCT ascent, and cadence were 
associated with postoperative QoL. Conclusions: Physical performance factors were significantly 
associated with self-reported physical function and QoL in patients at 3 months after unilateral 
TKA. These findings suggest that performance-based physical function could be used to assess 
outcomes after TKA. 
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INTRODUCTION 

Knee osteoarthritis (OA) is the single most common joint disease 
and a major cause of disability in older adults. Pain and swelling of 
the affected joints can reduce mobility and impair activities of daily 
living and quality of life (QoL).1,2) 

Total knee arthroplasty (TKA) is an effective and cost-efficient 
treatment for patients with end-stage knee arthritis.3) The most 
prevalent preoperative expectations of TKA are relief of pain.4,5) 
However, despite pain relief after successful TKA, patient expecta-
tions of physical function and QoL are often unfulfilled.6,7) 

Physical function changes over time after TKA. Our previous 

Copyright© 2020 by The Korean Geriatrics Society
This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which 
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

http://crossmark.crossref.org/dialog/?doi=10.4235/agmr.20.0018&domain=pdf&date_stamp=2020-06-30


study showed correlations between preoperative performance-based 
physical function and self-reported physical function and QoL.8) 
Dynamic balance and exercise capacity were powerful predictors 
of self-reported physical function and QoL. During the first month 
after TKA, physical performance and the results of self-reported 
questionnaires worsen substantially from preoperative condi-
tions.9,10) Performance-based measures showed greater responsive-
ness compared to self-reported questionnaires early after surgery 
and patients tend to overestimate actual short- and long-term 
changes in physical function after TKA.11) In addition, several 
studies using both questionnaires and physical performance func-
tions have shown that the self-reported physical function of indi-
viduals often differs substantially from their actual functional capa-
bility.12,13) Due to the discrepancies between self-reported and per-
formance-based physical function, correlation analysis of both out-
comes is necessary in patients who undergo unilateral TKA. By the 
third postoperative month, self-reported physical function and 
QoL scores usually surpass preoperative values.14) Moreover, the 
greatest improvements in gait and lower extremity function occur 
during the first 3 months after TKA.15) By this time, most patients 
have resumed their daily activities in the community and at home. 

We previously reported improvement in functional outcomes 
during the first 3 months after the application of a critical pathway 
for patients who underwent TKA.16) This study included patients 
who underwent unilateral and bilateral TKA; however, we did not 
assess the relationship between physical performance and self-re-
ported physical function. 

Identifying performance-based measures that affect self-report-
ed measures will likely be meaningful; moreover, it is important to 
identify factors that prevent patients from fulling their expectations 
after TKA. Therefore, this study aimed to identify postoperative 
physical performance factors related with self-reported physical 
function and QoL at 3 months after unilateral TKA. The results of 
this study may guide postoperative rehabilitation strategies to im-
prove physical performance and self-reported physical function 
and QoL. 

MATERIALS AND METHODS 

Study Design and Participants 
This retrospective cross-sectional study enrolled 158 patients who 
were diagnosed with knee OA and underwent unilateral primary 
TKA between October 2013 and May 2019. The inclusion criteri-
on for this study was patients who walk independently with or 
without an ambulatory aid after surgery. Patients with previous 
neurological, cardiorespiratory, or orthopedic disease that caused 
ambulatory deficits were excluded. 

All patients completed performance-based physical function 
tests, including Stair Climbing Tests (SCTs), 6-Minute Walk Tests 
(6MWTs), Timed Up and Go tests (TUGs), and instrumental gait 
analyses. We also measured the isometric knee flexor and extensor 
strengths of the operated and non-operated knees. Self-reported 
physical function and pain were measured using the Western On-
tario and McMaster Universities Osteoarthritis Index (WOMAC), 
and self-reported QoL was measured using the Euro-QoL Five Di-
mensions (EQ-5D) questionnaire. 

We informed the patients about the nature of the study and its 
risks and benefits and all participants provided written consent. 
The study protocol was approved by the Institutional Review 
Board at Jeju National University Hospital (No. JEJUNUH 2019-
12-013). 

Rehabilitation Protocol 
Beginning on the first day after TKA, patients underwent a stan-
dard rehabilitation program including passive knee range of mo-
tion (ROM) and physical modalities such as cryotherapy and 
transcutaneous electrical nerve stimulation for relief of knee pain 
and swelling. The patients started progressive resistance strength-
ening exercises 7 days after surgery and an intensive rehabilitation 
program including gait training, aerobic exercises using an ergom-
eter, functional training for transfer, and stair climbing beginning 
on postoperative day 14. The patients participated in the rehabili-
tation programs twice daily, five times per week for 2 weeks in the 
rehabilitation department under the supervision of physical thera-
pists. 

Outcome Measures 
All patients underwent assessments 3 months after surgery, with 
physical performance and self-reported physical function and QoL 
tests performed on the same day. 

Assessments of performance-based physical function 
6MWT: The 6MWT is a performance-based measure of func-

tional exercise capacity, such as walking capacity and gait endur-
ance, in adults. In this test, the participants walk as far as possible 
for 6 minutes along a 50-m hallway marked with lines.17) 

TUG: The TUG test is used to evaluate a dynamic balance. In 
this test, the participants sit with their backs against a chair (seat 
height, 44 cm; width, 49 cm; armrest height, 64 cm) placed at the 
end of a marked 3-m distance and stand up upon hearing the word 
“go”, walk at a comfortable speed past the 3-m mark, turn around, 
walk back, and sit down again in the chair without physical assis-
tance, all while being timed.18) 

SCT: The SCT is a measurement of the time required to ascend 
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and descend a flight of 12 steps, each 17 cm high and 25 cm wide. 
In this test, the participants ascend or descend the stairs as fast as 
possible upon hearing the word “go”. Each patient completed three 
trials, with a 5-minute rest interval between each pair of trials. The 
fastest time was recorded for each patient.19) 

Measurement of knee ROM: The ROM of the affected knee 
was measured using a standard long-arm goniometer. The axis, 
movement arm, and stationary arm of the goniometer were aligned 
with the center of the lateral epicondyle of the femur, the lateral 
malleolus, and the greater trochanter of the femur, respectively. 
The knee flexion ROM was measured as the maximal active bend-
ing of the knee with the patient in the supine position. Knee exten-
sion ROM was measured as the angle of maximal active straighten-
ing with the patient’s heel propped on a 10-cm wooden block. The 
degree of extension beyond zero for hyperextension during this as-
sessment was recorded as a negative value.20,21) 

Gait analysis: A wireless inertial sensing device (G-WALK; 
BTS Bioengineering S.p.A., Milan, Italy) was used to measure the 
spatiotemporal variables of gait. The patients wore a semi-elastic 
back-belt device on the waist to measure the acceleration of the an-
teroposterior, mediolateral, and vertical axes and were instructed 
to walk barefoot along an 8-m pathway at a comfortable speed. 
Gait data were transmitted via Bluetooth to a personal computer 
and were processed using the BTS G-WALK system, a dedicated 
software program that measures length, duration, and single sup-
ports to calculate a typical gait curve. The second positive peak on 
the curve was the instant at which the patient’s foot contacted the 
ground. Therefore, the step length was defined as the distance be-
tween two successive foot contacts with the ground, while stride 
length was defined as the distance between three successive foot 
contacts. The first and last steps were removed from all calcula-
tions because of abnormal patterns and psychological responses at 
the start and end of walking, respectively.22) 

Measurements of isometric strengths of knee extensors and 
flexors: A physical therapist used an isokinetic dynamometer 
(HUMAC NORM; Computer Sports Medicine Inc., Stoughton, 
MA, USA) to measure the maximal isometric strengths of the bi-
lateral knee extensors and flexors. All patients were instructed to 
start a structured warm-up with the knee joint fixed at 60º of flex-
ion to generate maximal isometric force, followed by maximal vol-
untary contractions until the torque did not increase by more than 
5% during three successive attempts. The patients then performed 
knee flexion and extension as discrete movements in a single direc-
tion. Each contraction lasted 4–5 seconds, with 2-minute rest in-
tervals between contractions. After a 5-minute rest, the patients re-
peated the procedure on the other lower limb. The variables mea-
sured included the peak torques (PTs) of the extensor and flexor, 

the ratio of hamstring to quadriceps strength (H/Q ratio), and the 
difference in the strengths of the extensors and flexors between the 
operated and non-operated knees, expressed as percentages of the 
strengths of the non-operated knee.21,23) 

Assessment of self-reported physical function and QoL 
WOMAC: The multidimensional WOMAC index is a ques-

tionnaire used to assess pain, stiffness, and physical functional dis-
ability24) and has previously been applied to measure self-reported 
disability in patients with knee OA. The WOMAC index compris-
es 24 variables: 5 addressing pain, 2 addressing stiffness, and 17 ad-
dressing physical function. Each of these variables is scored using a 
5-point Likert scale (0 = none, 1 = slight, 2 = moderate, 3 = very, 
4 = extremely). The WOMAC index measures the degree of pain, 
stiffness, and difficulty in performing 17 activities during the pre-
ceding 48 hours. Higher scores indicate greater levels of pain, stiff-
ness, and difficulty. 

EQ-5D questionnaires: The EQ-5D questionnaire is widely 
used to evaluate self-reported QoL by measuring five dimensions 
of QoL: mobility, self-care, usual activities, pain/discomfort, and 
anxiety/depression.25) Each dimension has three levels of severity 
(no problems, some or moderate problems, and extreme prob-
lems). The scores were converted using utility weights derived 
from the general Korean population and ranged from -1 to 1. Low-
er scores indicated worse overall health status. 

Statistical Analysis 
All variables were subjected to descriptive statistics. We used Pear-
son correlation analysis to assess the relationships between postop-
erative self-reported physical function and QoL, and physical per-
formance. Multivariate linear regression analysis using a backward 
selection linear regression model was used to determine the post-
operative physical performance factors independently associated 
with self-reported physical function and QoL 3 months after TKA. 
We used SPSS for Windows version 20.0 (IBM SPSS, Armonk, 
NY, USA) to perform all analyses, with p < 0.05 considered statisti-
cally significant. 

RESULTS 

This study enrolled 158 patients (134 women and 24 men) with a 
mean age of 72.6 ± 5.8 years and mean body mass index (BMI) of 
25.6 ± 3.0 kg/m2. Their baseline demographic and disease-related 
characteristics are presented in Table 1. Of these 158 patients, 131 
(82.9%) had Kellgren–Lawrence grade IV knee OA.  

Ann Geriatr Med Res 2020;24(2):99-106

101Physical Function and Quality of Life after TKA



Postoperative Evaluation of Performance-based Physical 
function, Self-reported Physical Function, and QoL and Their 
Correlations 

Table 2 presents the average postoperative performance-based phys-
ical function, self-reported physical function, and QoL scores of 
these patients. 

In bivariate analyses, WOMAC function showed significant 
positive correlations with age (r = 0.29, p < 0.001), WOMAC pain 
score (r = 0.71, p < 0.001), WOMAC stiffness score (r = 0.24, 
p = 0.003), TUG (r = 0.22, p = 0.005), SCT ascent (r = 0.24, 
p = 0.003), SCT descent (r = 0.22, p =  0.007), and knee extensor 
deficit (r = 0.16, p = 0.047). WOMAC function also showed signif-
icant negative correlations with EQ-5D score (r = -0.70, p < 0.001), 
stride length (r = -0.19, r = 0.022), and PT of the flexor of the oper-
ated (r = -0.38, p < 0.001) and non-operated (r = -0.47, p < 0.001) 
knees. 

EQ-5D scores showed significant negative correlations with age 
(r = -0.30, p < 0.001), WOMAC pain score (r = -0.67, p < 0.001), 
WOMAC stiffness score (r = -0.16, p = 0.043), WOMAC function 
score (r = -0.70, p < 0.001), TUG (r = 0.22, p = 0.005), SCT ascent 
(r = 0.24, p = 0.003), and SCT descent (r = 0.22, p = 0.007). EQ-
5D scores also showed significant positive correlations with 
6MWT (r = 0.31, p < 0.001), cadence (r = 0.22, p = 0.007), and the 
PT of the flexors of the operated (r = 0.24, p = 0.002) and non-op-
erated (r = 0.27, p = 0.001) knees (Table 3). 

Table 1. Demographic and disease-related characteristics of the 
subjects (n=158)

Characteristic Value
Age (y) 72.6 ± 5.8
Sex
 Male 24 (15.2)
 Female 134 (84.8)
BMI (kg/m2) 25.6 ± 3.0
K–L grade
 3 27 (17.1)
 4 131 (82.9)
Comorbidities
 Osteoporosis 81 (51.3)
 Pre-sarcopenia 7 (4.4)
 Degenerative spine disease 26 (16.5)
 Diabetes mellitus 29 (18.4)
 Hypertension 106 (67.1)

Values are presented as mean±standard deviation or number (%).
BMI, body mass index; K–L grade, Kellgren–Lawrence grade.

Table 2. Postoperative evaluation of performance-based physical 
function, self-reported physical function, and quality of life in 
patients 3 months after unilateral TKA

Variable Value
6MWT (m) 443.41 ± 101.76
TUG (sec) 9.24 ± 1.78
SCT (sec)
 Ascent 10.74 ± 3.94
 Descent 12.01 ± 3.96
ROM (º)
 Affected ROM flexion 124.66 ± 11.59
 Affected ROM extension -7.69 ± 5.43
Gait linear parameters
 Gait speed (m/s) 1.20 ± 0.82
 Cadence (steps/min) 120.09 ± 12.97
 Stride length (cm) 111.75 ± 20.71
 Gait cycle duration (sec) 1.66 ± 8.07
 Stance phase duration (% of gait cycle) 64.67 ± 3.39
 Swing phase duration (% of gait cycle) 35.57 ± 1.81
 Double support duration (% of gait cycle) 27.91 ± 4.82
 Single support duration (% of gait cycle) 35.57 ± 3.21
Isometric strength test
 PT of the extensor of the operated knee (Nm) 80.47 ± 26.00
 PT of the extensor of the non-operated knee (Nm) 102.92 ± 63.65
 PT of the flexor of the operated knee (Nm) 51.95 ± 14.05
 PT of the flexor of the non-operated knee (Nm) 52.56 ± 15.26
 Extensor deficit (%) 21.56 ± 21.02
 Flexor deficit (%) 10.09 ± 14.86
Self-reported physical function
 WOMAC-Pain 4.13 ± 2.17
 WOMAC-Stiffness 1.97 ± 1.04
 WOMAC-Function 17.61 ± 8.79
Self-reported quality of life
 EQ-5D 0.82 ± 0.09

Values are presented as mean±standard deviation or number (%).
TKA, total knee arthroplasty; WOMAC, Western Ontario and McMaster 
Universities Osteoarthritis Index; 6MWT, 6-Minute Walk Test; TUG, 
Timed Up and Go test; SCT, Stair Climbing Test; EQ-5D, Euro-QOL Five 
Dimensions; ROM, range of motion; PT, peak torque.

Factors related with Self-reported Physical Function and 
QOL by Multivariate Linear Regression Analysis 

Postoperative WOMAC-Function score was significantly and in-
dependently associated with age (β = 0.15, p = 0.011), WOMAC 
pain score (β = 0.59, p < 0.001), stride length (β = -0.15, p = 0.009), 
PT of the flexor of the non-operated knee (β = -0.31, p < 0.001), 
and extensor deficit (β = 0.16, p = 0.006). The postoperative EQ-
5D score was significantly and independently associated with the 
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WOMAC pain score (β = -0.62, p < 0.001), SCT ascent (β = -0.18, 
p = 0.013), and cadence (β = 0.13, p = 0.031) (Table 4). 

DISCUSSION 

The results of the present study showed that objective perfor-
mance-based physical function was correlated with self-reported 
physical function and QoL at 3 months after unilateral TKA. WO-

MAC function and EQ-5D scores were correlated with age, other 
self-reported measures, and performance-based measures. Based 
on the classification of correlations as very high, high, moderate, 
low, or negligible,26) the WOMAC pain score showed a highly pos-
itive correlation with the WOMAC function score (r = 0.71, 
p < 0.001), whereas the EQ-5D showed a highly negative correla-
tion with WOMAC function score (r = -0.70, p < 0.001). Pain after 
TKA was inversely correlated with time to recovery27) and preop-
erative pain is correlated with self-reported physical function.8) Pa-
tients experience pain for up to 3 months after surgery; however, 
even reduced pain can negatively affect physical function. Our re-
sults suggested that preoperative and postoperative pain control in 
patients could improve their physical function. 

Among the performance-based physical function parameters 
tested in the present study, strengthening of non-operated knee 
flexor and extensor had significant correlations with WOMAC 
function. Quadriceps strength is frequently reduced after TKA and 
may affect physical functions.10,29,30) Reduced quadriceps strength 
after TKA was related to lower gait speed,31)  and mobility limita-
tions have been reported to be associated with large deficits of 
strength in surgical knee.19) Moreover, the ratio of quadriceps to 
hamstring muscle strength was a strong predictor of weight-bear-
ing asymmetry.32) Hamstring muscles on both the operated and 
non-operated sides were found to be weaker after unilateral TKA. 
Many rehabilitation programs, however, target quadriceps 
strengthening of operated side alone, resulting in less information 
regarding hamstring muscle strength. These results may explain 
our finding that PT flexor of the non-operated knee and a deficit of 
the extensor correlated negatively with WOMAC function, and 
may be useful predictors of postoperative self-reported physical 
function.

WOMAC-Function score is inversely correlated with gait speed 
and stride length.33) Older adults with gait speed < 1 m/s are at 
high risk of poor health-related outcomes.34) Comfortable gait 
speeds for healthy women and men aged 70–79 years are 1.13 and 
1.26 m/s, respectively.35) The mean gait speed in our patients was 
> 1 m/s, which was comparable to that of healthy adults, suggest-
ing that gait speed had little effect on their physical functions. Nor-
mal adults have a mean stride length of 1.39 m,36) about 20% high-
er than that in our patient population, suggesting that stride length 
rather than gait speed might have affected their physical function. 
Together, these results may explain the negative correlation be-
tween stride length and WOMAC function. Rehabilitation strate-
gies after TKA should emphasize pain relief, strengthening the 
knee extensor and flexor, and gait training to increase stride length 
to improve functional outcome. 

We also found that EQ-5D scores at 3 months after unilateral 

Table 3. Correlations between postoperative self-reported physical 
function and quality of life and physical performance in patients 3 
months after unilateral TKA

Variable
Correlation coefficients (r)

WOMAC  
function EQ-5D

Age (y) 0.29* -0.30*
BMI (kg/m2) -0.08 -0.01
Self-reported physical function
 WOMAC-Pain 0.71* -0.67*
 WOMAC-Stiffness 0.24* -0.16*
 WOMAC-Function 1 -0.70*
Self-reported quality of life
 EQ-5D -0.70* 1
6MWT (m) 0.01 0.31*
TUG (sec) 0.22* -0.42*
SCT (sec)
 Ascent 0.24* -0.41*
 Descent 0.22* -0.43*
ROM (º)
 Affected ROM flexion 0.10 -0.07
 Affected ROM extension -0.14 0.14
Gait linear parameters
 Gait speed (m/s) -0.02 -0.03
 Cadence (steps/min) -0.03 0.22*
 Stride length (cm) -0.19* 0.10
 Gait cycle duration (sec) -0.04 0.04
 Stance phase duration (% of gait cycle) 0.00 -0.10
 Swing phase duration (% of gait cycle) 0.12 -0.06
 Double support duration (% of gait cycle) 0.11 -0.02
 Single support duration (% of gait cycle) 0.02 -0.09
Isometric strength test
 PT of the extensor of the operated knee (Nm) -0.15 0.14
 PT of the extensor of the non-operated knee (Nm) -0.13 0.11
 PT of the flexor of the operated knee (Nm) -0.38* 0.24*
 PT of the flexor of the non-operated knee (Nm) -0.47* 0.27*
 Extensor deficit (%) 0.16* -0.08
 Flexor deficit (%) 0.02 0.13
TKA, total knee arthroplasty; BMI, body mass index; WOMAC, Western 
Ontario and McMaster Universities Osteoarthritis Index; 6MWT, 6-Minute 
Walk Test; TUG, Timed Up and Go test; SCT, Stair Climbing Test; EQ-5D, 
Euro-QOL Five Dimensions; ROM, range of motion; PT, peak torque.
*p<0.05.
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TKA were correlated with age, WOMAC pain, WOMAC stiffness, 
WOMAC function, 6MWT, TUG, SCT ascent, SCT descent, af-
fected ROM extension, cadence, and PT flexor of the operated and 
non-operated knees. Among these performance-based physical 
function parameters. Lower pain scores and higher satisfaction 
scores have been reported in patients after TKA.27) Our results sug-
gested that postoperative pain control and improved physical per-
formance could increase postoperative QoL. 

WOMAC pain was strongly and significantly associated with 
postoperative EQ-5D. The goals of TKA are to reduce pain, restore 
knee mobility and function, and improve QoL in cases of severe 
knee OA. Our previous study also showed a correlation between 
preoperative pain and self-reported QoL.8) Moreover, the most 
significant predictor of patient dissatisfaction is persistent pain af-
ter surgery.37) The results of these and the current study showed 
that patients continued to experience pain, albeit reduced, for up 
to 3 months after TKA, which possibly affected their QoL. The 
patients in our study had relatively lower WOMAC pain scores 
than those in other studies.38) These lower scores may have been 
due to the cross-sectional nature of this study, with all patients re-
ceiving adequate rehabilitation for 3 weeks. Nevertheless, our find-
ings suggested that pain relief, even if the surgery was successful, is 
required to improve patient QoL. 

We also found that SCT ascent and cadence were useful factors 
of postoperative EQ-5D scores. Stair activity is one of three recom-
mended performance-based measures in patients with knee OA.39) 
Stair activity is frequently limited in these patients and, as well as 
being a goal of postoperative rehabilitation, necessary for patient 
safety and independence. The SCT test is the most responsive per-
formance-based measurement of recovery early after TKA.11) 

Reduced cadence leads to reduced gait speed after TKA.40,41) 

Limited gait speed is a significant issue; thus, increasing gait speed 
is a rehabilitation goal in patients with knee OA.32) However, be-
cause the gait speed of our patients was similar to the comfortable 
gait speed of healthy individuals, gait speed was unlikely to have a 
major effect on QoL 3 months after surgery. Thus, rehabilitation 
strategies should emphasize pain relief, stair activity, and gait train-
ing with increased cadence to improve QoL. 

Although both gait function (including spatiotemporal parame-
ters) and physical function (including lower limb strengthening) 
improve greatly during the first 3 months after TKA, patients’ sub-
jective expectations of physical function remain unfulfilled until 1 
year after TKA.6) These parameters, as well as isometric strength-
ening of the knee 1 month after TKA, showed greater improve-
ment in our previous study than in the present study.42) According-
ly, the self-reported physical function and QoL 3 months after 
TKA may have been lower than the actually measured values. 

Knee flexion and extension ROM at 3 months after TKA were 
not significantly correlated with physical function or QoL. More-
over, knee ROM at 1 month after TKA did not significantly affect 
physical function. These findings indicate that for at least 1 month 
after TKA, knee ROM is unrelated to physical function and QoL. 

This study has some limitations. First, the results may not be 
generalizable to all TKA surgeries since the participants underwent 
only unilateral primary TKA. Accordingly, studies of patients who 
underwent bilateral TKA or revision are warranted. Second, the 
cross-sectional design of this study prevented analyses of the causal 
relationships among variables. Finally, we did not compare partici-
pants to those who did not receive postoperative rehabilitation af-
ter unilateral TKA. 

In conclusion, the results of this study identified physical perfor-
mance factors correlated with self-reported physical function and 

Table 4. Factors associated with self-reported physical function and quality of life by multivariate linear regression analysis

Outcome/independent factors Standardized (β) p-value Adjusted R2

Postoperative WOMAC-Function 0.64
 Age 0.15 0.011
 WOMAC-Pain 0.59 < 0.001
 Stride length (cm) -0.15 0.009
 PT of the flexor of the non-operated knee (Nm) -0.31 < 0.001
 Extensor deficit (%) 0.16 0.006
Postoperative EQ-5D 0.58
 Age -0.18 0.004
 WOMAC-Pain -0.62 < 0.001
 SCT ascent -0.18 0.013
 Cadence (steps/min) 0.13 0.031

The logistic regression analyses were adjusted for age, sex, and body mass index (BMI).
WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index; PT, peak torque; EQ-5D, Euro-QOL Five Dimensions; SCT, Stair Climbing Test.
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QoL in patients at 3 months after unilateral TKA. These findings 
suggest that these performance-based physical function could be 
used to assess outcomes after TKA. 
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