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Objective: The objective of this study was to investigate the differences in the quality of life between two groups of patients who
received or did not receive total knee replacement (TKR) surgery after being diagnosed with knee osteoarthritis (OA), and to investigate changes in the quality of life for persons who had TKR surgery.
Design: Cross-sectional study.
Methods: The subjects were randomized into a surgery group (n=70) and a non-surgery group (n=65). Subjects were selected
from individuals diagnosed with knee OA from Himchan Hospital in Seoul, South Korea. Their sex, age, weight, height, body
mass index, unilateral or bilateral, and quality of life were evaluated. Changes in the quality of life was measured using the Short
Form-36 Health Survey (SF-36). Seventy out of 135 patients had TKR surgery, and their quality of life was evaluated at 6 months
and 12 months after the surgery.
Results: SF-36 scores were significantly improved at 6 months and 12 months after the surgery compared to the scores before the
surgery (p<0.05). Also, the comparison between 6 and 12 months after surgery showed that the Vitality and Social Function scores
in the SF-36 were significantly increased (p<0.05).
Conclusions: The findings of this study showed that TKR surgery has a positive effect on the quality of life for persons with knee
OA as a therapeutic intervention.
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Introduction
Knee osteoarthritis (OA) is the most common joint disease in the world [1]. Knee OA causes pain, stiffness, decreased range of motion, functional limitation and disability,
and its incidence rate is gradually rising with an increase in
the elderly population. Knee OA brings individual and societal consequences in terms of musculoskeletal pain, disability and socioeconomic costs [2,3]. There is a high correlation between pain and limited functional activities that require the use of the knee in persons with OA. Total knee replacement (TKR) surgery is one of the most successful procedures and is widely performed on patients who have

late-stage knee OA. TKR is aimed at reducing pain and improving physical function in those with knee OA [4,5].
Persons with TKR are characterized by a slight increase in
function [6], with a decrease in knee joint extension
strength, knee joint movement, functional performance, and
complaints of activity of daily living performance [7,8]. Although TKR surgery is generally effective in terms of pain
reduction and correcting joint alignment, patients do not always achieve a return to full function and may be left with
limitations in mobility and other activities of daily living [9].
To assess the effect of TKR, a variety of analysis programs
have been introduced [10], and many components including
pain [11], function [1,12], range of motion [13], muscle
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strength [14,15], stability, deformity [16], and joint contracture [17] are digitized to evaluate before and after TKR
[18].
According to advanced research, the decision making capabilities, satisfaction, and quality of life of patients may be
the standard to determine patient condition [19]. Assessments for persons with TKR are actively being researched
but most of them are functional assessments for surgeons.
Most evaluations of TKR assessments are centered on
levels of body structure and function. There is also a lack of
studies on the quality of life of persons with TKR, which can
be used as clinical data. Thus, studies that include the life
quality of TKR recipients based on opinion for assessment
and development of TKR are insufficient. Therefore, this
study evaluates the rehabilitation programs for persons with
TKR and their social participation through the assessment of
life quality related to TKR status and the period after operation.

Methods
One-hundred and thirty five subjects from Himchan
Hospital in Seoul, South Korea, diagnosed with knee OA,
were enrolled in this study. The subjects were provided with
a full explanation of the experimental procedure, and provided written consent signifying voluntary participation. This
study was approved by the Sahmyook University Human
Studies Committee (SYUIRB2013-021). Patient demographic information is provided in Table 1. The detailed inclusion criteria are as follows: subjects were those who did
not have other surgeries within 6 months, who did not have
any functional limitations from neural or other diseases, and
who fully understood and agreed with the research. The exclusion criteria were as follows: those who had other diseases diagnosed except for degenerative OA, who had reoperation less than 1 year after TKR [20], and who had uni-

compartmental knee replacement.
The subjects were randomized into a surgery group (n=70)
and a non-surgery group (n=65). Their sex, age, weight,
height, body mass index, unilateral or bilateral, and quality
of life were evaluated. Change in quality of life was measured with the Short Form-36 Health Survey (SF-36). Seventy
out of 135 patients had TKR surgery, and their quality of life
was evaluated at 6 months and 12 months after the surgery.
The examiners for this study were researchers at H hospital research center and were fully informed of the objectives,
backgrounds, record methods, and contents of the survey.
The survey was conducted by the same examiner for every
participant. Researchers explained the objectives and background of this study to the participants and had them sign on
the survey if agreed. The investigation was conducted in the
form of one-on-one question and answer sessions for the
survey contents and the time spent collecting information
was 20 minutes per person.
The quality of life was measured using the SF-36. The
SF-36 is a commonly used generic health status questionnaire composed of eight subscales that measure physical
functioning (PF), role physical (RP), bodily pain, general
health (GH), vitality (VT), social function (SF), role limitations due to emotional problems (RE), and mental health
(MH). The scores of each subscale are normalized to a scale
ranging from 0 to 100, with a higher score reflecting a better
health status. SF-36 version 1 was used in this study [21].
All statistical analyses were performed using IBM SPSS
Statistics for Windows, Version 19.0 (IBM Co., Armonk,
NY, USA). The general characteristics are presented as
mean and standard deviation values. The independent t-test
was used for comparison of the quality of life for both
groups. One-way repeated ANOVA was used for comparison of the SF-36 scores between 6 months and 12 months
after the surgery. Results were considered significant at
p<0.05.

Results
Table 1. Characteristics of the participants

(N=135)

TKR group
(n=70)

Non TKR group
(n=65)

71.0 (7.3)
151.8 (5.9)
62.8 (9.0)
27.2 (3.3)

55.5 (5.1)
157.6 (6.5)
67.6 (9.1)
27.2 (3.1)

Variable
Age (y)
Height (cm)
Weight (kg)
Body mass index (kg/m2)

Values are presented as mean (SD).
TKR: total knee replacement.

Comparison of quality of life between groups is shown in
Table 2. There were significant differences in quality of life
between the two groups of subjects with knee OA who had
TKR surgery and those who did not (p<0.05). Comparison
of quality of life between 6 months and 12 months after the
surgery is shown in Table 3. SF-36 scores were significantly
improved at 6 months and 12 months after the surgery compared to the scores before surgery (p<0.05). Comparison be-
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tween 6 months and 12 months after surgery showed that the
Vitality and Social Function score in the SF-36 increased
significantly (p<0.05).

Discussion
Shah et al. [22] compared the quality of life of subjects before and after total knee arthroplasty in clinical settings. The
SF-36 results showed a significant (p<0.05) improvement in
health-related quality of life based on two subscales of the
SF-36 (Physical Health Component and Mental Health
Component) before surgery compared to after 6 months of
surgery. Keurneties et al. [23] compared life quality between
two groups that were distinguished by the severity of OA.
The SF-36 PCS results showed that the slight OA group
scored 1.5 and the severe OA group scored 6.4, indicating a
considerable difference (p<0.01). However, in other reTable 2. Comparison of quality of life between groups (N=135)
Variable

TKR group
(n=70)

Non TKR group
(n=65)

SF-36
SF-36 PCS
SF-36 MCS

43.3 (3.5)
30.1 (2.3)
38.8 (1.0)

46.7 (4.7)***
32.5 (3.1)***
39.2 (1.6)*

Values are presented as mean (SD).
TKR: total knee replacement, SF-36: short form-36 health survey,
PCS: physical component summary, MCS: mental component summary.
*p<0.05, ***p<0.001.

search, the slight OA group scored 0.1 and the severe group
scored −0.3 in SF-36 mental component summary (MCS),
which indicates no significant difference. Compared to
these results, in the current study, the group that did not receive TKR scored 32.5 and those who had TKR operation
scored 30.1 on the SF-36 PCS, therefore a significant difference was observed (p<0.000). In a previous study, the
groups who did not have TKR scored 39.2 while those who
had TKR scored 38.8, with considerable differences
(p<0.046). Compared to the previous research, both studies
had differences in PCS scores. However, only this study observed for difference in MCS scores. This is attributed to the
gap between the influence of the physical factors and psychological factors of OA. Thus, TKR is considered to have
a positive effect on physical activity when performed in severe stages of OA.
Baker et al. [24] assessed the quality of life for TKR recipients before, 1 year after, and 3 years after the operation with
the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) and SF-36. The WOMAC score
was increased from 39.9 before operation to 77.7 1 year after
the operation. In this study, the score increased from 71.2 to
84.1. Both this study and the previous study showed remarkable differences between the quality of life before and 1 year
after operation (p<0.05). However, according to the previous
research, there was no specific improvement from 1 year after and 3 years after the operation. This study observed minor differences between 6 months after and 12 months after

Table 3. Comparison of quality of life between 6 months and 12 months after the surgery
Variable
SF-36
PCS
MCS
PF
RP
BP
GH
VT
SF
RE
MH

Before the surgery
(n=70)
43.3 (3.5)
30.1 (2.3)
38.8 (1.0)
42.9 (10.0)
0.0 (<0.001)
21.6 (4.9)
51.5 (1.9)
54.7 (1.9)
29.1 (8.7)
0.0 (<0.001)
64.3 (1.2)

(N=70)

6 months after the
surgery (n=62)

12 months after the
surgery (n=37)

F

Post hoc

59.3 (6.0)
40.4 (4.0)
45.6 (2.8)
58.0 (9.6)
57.1 (21.8)
56.4 (11.4)
53.8 (2.8)
64.3 (4.1)
54.5 (9.0)
40.9 (19.0)
73.1 (3.4)

60.7 (7.1)
41.7 (3.4)
46.3 (3.0)
60.8 (7.2)
62.5 (19.4)
58.7 (10.9)
54.8 (2.5)
66.5 (4.2)
58.3 (10.0)
42.2 (17.4)
74.5 (4.1)

178.92*
193.68*
118.04*
56.05*
211.00*
203.66*
24.92*
114.33*
105.59*
128.23*
159.69*

B, C>A
B, C>A
B, C>A
B, C>A
B, C>A
B, C>A
B, C>A
C>B>A
C>B>A
B, C>A
B, C>A

Values are presented as mean (SD).
SF-36, short form-36 health survey, PCS: physical component summary, MCS: mental component summary, PF: physical function, RP: role
physical, BP: bodily pain, GH: general health, VT: vitality, SF: social function, RE: role limitations due to emotional problems, MH: mental
health.
*p<0.001.
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the operation. This may be because the poor function of the
knee joint was compensated, knee joint pain was reduced,
and movement was smoothened by TKR in the early stages
after the operation.
Stevens-Lapsley et al. [25] observed that the physical
component summary (PCS) score increased from 36.7 to
49.2 6 months after the operation and MCS increased from
51.7 to 54.5 in a study involving 39 TKR subjects. These results indicated an improvement in SF-36. In this study, the
PCS score was increased from 30.1 to 40.4 6 months after
the operation, while MCS increased from 38.8 to 45.6,
which is a remarkable increase (p<0.05). Keureties et al.
[23] studied the difference in life quality before and 2.82
years after the operation in TKR recipients through the
SF-36. In advanced studies, with PF from 15.1 before
(p<0.001), GH and PCS showed considerable improvement
(p=0.01). In this study, VT and SF were considerably improved. This study showed overall improvements in life
quality after the operation whereas the previous research
showed only improvements in PCS. According to the results, due to biological limitations, the functional performance of patients is limited for up to 6 months after the operation [25]. This includes the possibility of improvement afterwards, and a potential decrease in biological limitations
after 6 months. Improvements in physical items are considered to positively influence VT and SF, which are aspects of
a patient’s quality of life.
The limitations are the fact that the research data were obtained from patients from a single hospital, which limited the
sample size. Additionally, it was difficult to explain the
cause and effect relationship between persons with OA and
the factors that affected them before the operation. Thus,
since the investigation was a one-time event, it is hard to explain the relationship with variables. Another limitation could
be the lack of assessment tools for muscle strength, which
can influence the TKR.
The findings of this study showed that TKR surgery has a
positive effect on the quality of life for knee OA patients as
a therapeutic intervention. Efforts to improve the factors that
affect quality of life are necessary and this topic is suggested
for follow-up study.
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