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Abstract. [Purpose] The purpose of this study was to identify factors inhibiting improvement in the quality of 
life after total knee arthroplasty in patients with rheumatoid arthritis. [Participants and Methods] This was a pilot 
case-control study. The sample comprised of five participants with rheumatoid arthritis and 11 participants with 
osteoarthritis, who underwent total knee arthroplasty. We compared the groups in terms of physical function, 
walking ability, Japanese Knee Osteoarthritis Measure, and Life-Space Assessment. Measurements were taken 
before surgery and at four weeks and five months post-surgery. All patients underwent rehabilitation for five months 
postoperatively, first as inpatients, and then as outpatients after discharge. [Results] In the period from 4 weeks to 
5 months post-surgery, physical function improved similarly in both groups in terms of muscle strength and walk-
ing ability. Despite the patients with rheumatoid arthritis being younger, their self-health assessment score by the 
Japanese Knee Osteoarthritis Measure and measures of life-space mobility by Life-Space Assessment were lower. 
[Conclusion] It is important to consider exercise therapy, and gait instruction to alleviate anxiety about health status 
and improve the quality of life and life-space mobility in patients with rheumatoid arthritis who undergo total knee 
arthroplasty.
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INTRODUCTION

The primary purpose of total knee arthroplasty (TKA) is to improve pain, knee joint function and physical ability. The 
most common indication for surgery is knee osteoarthritis (OA) and 90% of postoperative patients report improved pain and 
health-related quality of life (HRQOL)1, 2). The patient satisfaction rate following surgery is very high (85%)3). Similarly, 
patients with rheumatoid arthritis (RA) also often require TKA surgery. Progress in drug therapy for RA has enabled suppres-
sion of joint destruction and disease activity, but knee deformity still occurs and is not improved by conservative treatment. 
Patients with decreased knee joint function are often provided with TKA to improve activities of daily living (ADL)4). Many 
reports indicate that TKA surgery improves pain, joint function, and quality of life (QOL) in patients with RA six months 

J. Phys. Ther. Sci. 33: 660–667, 2021

*Corresponding author: Yasuaki Mizoguchi (E-mail: yassunnyassunn@gmail.com)
©2021 The Society of Physical Therapy Science. Published by IPEC Inc.

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial No Deriva-
tives (by-nc-nd) License. (CC-BY-NC-ND 4.0: https://creativecommons.org/licenses/by-nc-nd/4.0/)

 The Journal of Physical Therapy Science

https://creativecommons.org/licenses/by-nc-nd/4.0/


661

after TKA surgery, but the improvement in QOL is not as great when compared to patients receiving surgery for knee OA5, 6). 
Polyarthritis, comorbidities, and combined use of multiple drugs may lead to psychological depression limiting interaction 
with others in those patients with RA. Actually, Singh et al. showed that patients with RA who underwent primary TKA had 
poorer ADL outcomes at 2 and 5 years than patients with OA7). Therefore, it is considered that patients with RA have lower 
QOL and general activity levels after TKA when compared with patients with OA. In a 5 year follow-up study following 
lower limb joint arthroplasty, Momohara et al. reported that for RA, surgery helped reduce disease activity, but did not im-
prove HRQOL8). However, this report did not evaluate other factors including joint range of motion (ROM), muscle strength, 
or walking ability, and at the same time, did not assess knee joint disease-specific quality of life or everyday functional 
activity. To identify potential reasons why patients with RA do not obtain higher levels of HRQOL after receiving TKA, it 
is necessary to evaluate patient-based knee joint disease-specific QOL and actual activity, in addition to the measurement of 
lower limb function and walking ability.

Despite the fact that the recovery process of HRQOL, pain, function, and satisfaction after TKA may vary by race9), 
there are few studies in Asia. In particular, the recovery process of ADL and quality of life of patients after TKA in the 
Japanese style of living is not clear. The Japanese Knee Osteoarthritis Measure (JKOM) is a self-completed patient-focused, 
disease-specific QOL questionnaire for OA that suits the Japanese lifestyle. The validity of this measurement index has 
been reported10), and it can be used after TKA surgery. Besides this measure, a patient’s actual activity can be quantified 
by using Life Space Assessment (LSA)11). The LSA is an assessment tool that examines the distance and frequency with 
which patients go out on a daily basis in the last month. The Japanese Orthopaedic Association (JOA) knee score is an index 
developed by the Japanese Orthopedic Association to evaluate knee joint function, walking ability, and stair climbing ability 
as well as knee joint pain for patients with OA patients. It has demonstrated validity and reliability to measure physical 
function objectively12).

The purpose of this study was to identify factors inhibiting improvement in QOL in patients with RA or OA by comparing 
lower limb function, walking ability, JKOM, and LSA up to 5 months after TKA.

PARTICIPANTS AND METHODS

This study was a pilot case-controlled study of patients receiving TKA in Saitama Medical University Hospital, Japan and 
reported by using the Strengthening the Reporting of Observational studies in Epidemiology checklist13).

We compared outcome following TKA and postoperative rehabilitation in patients with RA or OA by measuring physical 
function, JKOM, and LSA preoperatively, four weeks postoperatively, and at five months postoperatively. In Japan, the 
fundamental upper limit of the number of rehabilitation days that can be supported by medical insurance is 150 days, so the 
final observation time was set at five months. This study was approved by the Institutional Review Board of Saitama Medical 
University Hospital (17-049-3). All the methods were performed in accordance with the relevant guidelines and regulations. 
During the recruitment, the study protocol was explained orally using paper with the information to all the recruited patients. 
Informed consent was obtained in the form of an opt-out on our website (http://www.saitama-med.ac.jp/hospital/outline/
irb_kouhou.html) from all patients in this study.

From January 2015 to January 2016, there were 51 cases receiving TKA surgery at our hospital. Among these, we chose 
patients with RA or OA, who had undergone evaluation before their operation, 4 weeks postoperatively, and 5 months 
postoperatively. Furthermore, we chose patients for the primary TKA. As a result, there were 16 cases (5 males, 11 females; 
age 71.1 ± 6.6 years: mean ± SD) who met all of the above conditions. We excluded patients if they had any of the following 
criteria; 1) causative disease: idiopathic osteonecrosis of the knee joint; 2) If standard postoperative physical therapy could 
not be done due to intraoperative and/or postoperative complications; and 3) If patients are unable to perform outpatient 
physical therapy in our hospital and the evaluation is missing (Fig. 1). The case group participants consisted of patients 
with RA, as the purpose of the study was to identify factors inhibiting improvement in QOL after TKA in patients with RA. 
Participants in the control group were chosen from patients with OA. Controls were matched to the cases according to gender, 

Fig. 1.  Flow diagram illustrating patient selection.



J. Phys. Ther. Sci. Vol. 33, No. 9, 2021 662

BMI, preoperative walking status and number of rehabilitation times per week.
The participants in this sample comprised a group of 5 participants with knee RA in which 3 had bilateral TKA (2 joints 

used cruciate-retaining type [CR], 6 joints used posterior-stabilized type [PS]; 5 cases used para-patellar approach) and 
another group of 11 participants with knee OA in which 7 had bilateral TKA (14 joints of CR, 4 joints of PS; 7 cases used 
para-patellar approach, 4 cases used Trivector approach). The patients with RA in 5 cases underwent TKA due to RA lesions 
in the knee. The preoperative value of DAS28-CRP in patients with RA, was 3.45 ± 1.53 (range from 1.53–5.82; 1 case of 
remission, 3 cases of moderate disease, and 1 case of severe disease). As for drug therapy, all cases used methotrexate and 
prednisolone.

Physical therapy commenced on the second day post TKA. Simultaneously, we commenced range of motion exercises with 
the goal of achieving a knee flexion angle of 0–130 degrees during the hospitalization. Walking exercises were carried out 
at full load immediately with the aid of a wheeled walker and proceeded gradually to practice with a T-shaped cane. If there 
was no serious postoperative complication, the walking distance was set according to the patient’s pain. Lower extremity 
strength training up to one week postoperatively was focused on open kinetic chain exercises in the supine or sitting position. 
We also started standing closed kinetic chain exercises one week after the operation, and performed stair climbing, bathtub 
entry/exit, floor movement, and outdoor walking exercises in stages. For outdoor walking practice, we prepared a course of 
about 300 m including a pedestrian crossing, a gentle slope, and steps without a handrail. The target postoperative hospital 
stay was 4 weeks. Physical therapy during hospitalization was performed 5 days a week, for 40–60 minutes per session. We 
instructed patients to a tailor-made self-training program that included ROM exercises, strength training for the quadriceps, 
hamstrings, and hip abductors in both weight-bearing and nonweight-bearing conditions, and gait exercises, using a brochure 
produced in our hospital. The postoperative hospital stay in each group was 32.4 ± 10.5 days in the RA group and 27.5 ± 4.3 
days in the OA group. Both groups received physical therapy 5 times a week (40 minutes/time) during hospitalization and 
once a week (40–60 minutes/time) after discharge for 5 months.

The data source was our institution’s electronic medical records. The survey items were gender, age at surgery, body mass 
index (BMI; kg/m2), preoperative JOA knee score (points), preoperative and 5 months postoperative JKOM, walking status 
(with or without a T-shaped cane), unilateral or bilateral surgery, and LSA 5 months after surgery.

The JOA knee score is divided into four categories12); “I: walking ability and presence/absence of knee joint pain (30 
points)”, “II: stair climbing ability and presence/absence of knee joint pain (25 points)”, “III: knee joint flexion angle (35 
points)”, “IV: Knee joint swelling (10 points)”, calculated on 100-points scale for each of the left and right knees, with 0 
being the most severe. In the JOA knee score, in both cases, the left and right were compared, and the value on the lower 
side of the measured values, which is considered to affect the QOL and the spread of life, was adopted. This assessment was 
conducted by one of the doctors (S.T).

JKOM is divided into five categories10); “I: Pain scale (VAS; visual analogue scale [mm])”, “II: Pain and stiffness (8 
items: 32 points)”, “III: Condition in daily life (10 items: 40 points)”, “IV: General activities (5 items: 20 points)”, “V: Health 
conditions (2 items: 8 points)”, calculated on 100-points scale for 25 items from II–V. Each item is classified into 5 levels 
(0–4 points), with 4 points being the most severe score. When answering the questionnaire, the patient answered at a location 
away from the physical therapist in charge. In JKOM, total JKOM score (total points) and each score of subcategory I–V 
were investigated.

Life range in LSA is set to six spaces11); Life-Space 0 (Bed room), 1 (in the house), 2 (near the house), 3 (neighborhood), 
4 (within town: 800 m to 16 km from home), 5 (outside of town: 16 km or more from home). The frequency of going out was 
based on Life-Space 0, how many times a week did you go to Life-Space 1–5 (1: daily, 2: 4–6 times a week, 3: 1–3 times a 
week, 4: less than once a week) are categorized. The LSA was evaluated by the physiotherapist in charge by asking the patient 
questions. We examined how many times a week the participant went to “life-Space 1–5” by categorizing it into two: “1: not 
less than 4 times a week” and “2: less than 4 times a week”.

Postoperative physical function was evaluated at 4 weeks after surgery and 5 months after surgery, ROM (knee flexion and 
extension, degrees), isometric muscle strength (Nm/kg; operative hip abduction, knee flexion, and knee extension), and timed 
up and go test (TUG, seconds). In terms of ROM and isometric muscle strength, we compared the left and right sides of the 
cases with bilateral TKA, and adopted the value on the lower side of the measured values that are more likely to affect QOL 
and the actual activity. The knee ROM was measured using a plastic goniometer (GS-100; OG Wellness Inc., Tokyo, Japan) 
passively in supine position. Isometric muscle strength was measured using the Hand-Held Dynamometer μTAS F-1 (Anima 
Inc., Tokyo, Japan). Muscle contraction was carried out for 5 seconds, with maximum muscle force exerted after about 3 
seconds from the start, in order to eliminate the influence of recoil. The left and right sides were measured three times and the 
maximum value was adopted. There was a rest of about 30 seconds between measurements on the same side and about 60 
seconds between measurements on the left and right. The TUG was measured by the time taken to stand from sitting, walk 
3 m, turn around a cone, and return to the starting position14). In this study, we performed the measurement under maximum 
effort twice in order to minimize the fluctuation of the results due to differences in psychological state and the interpretation 
during measurement. We adopted the faster time as our data. JKOM, LSA, and physical function assessment were performed 
by physical therapists in our hospital. In order to reduce measurement error as much as possible, all physical functional tests 
were measured by four skilled physical therapists.

We calculated the sample size using power analysis application G*Power 3.1.9.2 (http://www.gpower.hhu.de/). In order to 
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compare physical function items, JKOM, and LSA between the RA and OA group, the effect size d was set to 0.5 (α= 0.05, 
1-β=0.8) for the independent t-test and the effect size w was set to 0.3 (α= 0.05, 1-β=0.8) for the χ2 test. We estimated that 
the level of effect size was medium for both analyses. As a result, the number of participants required were 128 cases (64 per 
group) for the t-test and 88 for the χ2 test. Therefore, we needed at least 128 patients. However, because this study was a pilot 
study with a small number of patients, we conducted a post hoc power analysis.

Gender, age, BMI, preoperative JOA knee score, unilateral TKA or bilateral TKA, presence or absence of walking aids 
preoperatively and 5 months postoperatively, and frequency of leaving the house at 5 months postoperative LSA, continuous 
variables were compared by an independent t-test or χ2 test. For the JKOM score prior to and 5 months after surgery in the 
two groups, and the changes over time in lower extremity function at 4 weeks and 5 months after surgery, split plot design 
ANOVA was performed to determine the main effects and interactions. When the main effect was significant, the Mann-
Whitney U-test was used for group comparisons at each time point, and the Wilcoxon signed-rank test was used for within 
group comparisons for both groups. IBM SPSS Statistics for Windows, Version 25.0 (IBM Corp, 2017: Armonk, NY, USA) 
was used for these statistical analyses. The significance level was set to 5%, and effect size determined for each analysis. 
Since the number of cases in this study was small, a post-power analysis was performed using G*Power 3.1.9.2.

RESULTS

We performed statistical analysis on 5 patients with RA and 11 patients with OA (Fig. 1). The RA group was significantly 
younger, and the preoperative JOA knee score was lower. Gender, BMI, preoperative walking status, and unilateral or bilat-
eral TKA rates were not significantly different (Table 1).

In both groups, the hip abductor strength, knee flexion strength, knee extension strength, and TUG score significantly 
improved 5 months after the operation compared with 4 weeks after the operation. No significant difference was observed 
between the RA group and the OA group in any item or at any time point (Table 2).

In both groups, the total JKOM score and the “pain scale” score, “pain and stiffness” score, and “health conditions” score 
of the sub-category were significantly improved at 5 months comparing pre to post surgery. The “condition in daily life” score 
and “general activities” score of the sub-category were significantly improved in the OA group 5 months comparing pre to 
post surgery, but not in the RA group. The “pain scale” score of the subcategory before surgery was significantly lower in the 
RA group than in the OA group. The “health conditions” score of the sub-category was significantly higher in the RA group 
than in the OA group both before and after surgery (Table 3).

At 5 months postoperatively, walking status and LSA Space 1 (staying in the house) –3 (staying within the neighborhood) 
were not significantly different. However, the RA group reported significantly less frequently LSA Space 4 (staying within 
town) and Space 5 (venturing outside of town) compared to the OA group (Table 4).

DISCUSSION

The RA group was younger than the OA group and had a lower preoperative JOA knee score and a lower self-health as-
sessment score, despite a lower preoperative “Pain scale” score in the JKOM sub-category. Both groups had similar improve-
ments in muscle strength and walking ability, and both groups were comparable at 4 weeks and 5 months postoperatively in 
ROM of knee, muscle strength, and walking ability, but the RA group did not improve their “Condition in daily life” score 
and “General activities” score pre- to 5 months post-operatively, and despite rehabilitation their actual activity level in LSA 
was lower 5 months postoperatively.

As a characteristic of patients with RA, it has been reported that health assessed by physical activity and QOL are both 
decreased due to anxiety15–17). Therefore, the disease of RA itself and its peripheral effects in terms of anxiety among other 

Table 1.  Patients demographic characteristic

RA group (n=5) OA group (n=11) p ES 1-β
Age (years) 64.2 ± 4.4 74.2 ± 4.8 0.001* 0.73 0.99
Gender (n) male: 1, female: 4 male: 4, female: 7 0.484 0.24 0.37
BMI (kg/m2) 25.6 ± 3.7 26.4 ± 3.4 0.665 0.12 0.11
JOA knee score (points) 42.0 ± 5.7 53.2 ± 9.3 0.027* 0.55 0.82
Walking status (n) without a cane: 1 without a cane: 5 0.346 0.24 0.72

with a T-shaped cane: 4 with a T-shaped cane: 6
Arthroplasty (n) unilateral: 2 unilateral: 4 0.654 0.07 0.06

bilateral: 3 bilateral: 7
Independent t-test or χ2 test; *p<0.05; Continuous variables are represented as Mean ± SD; The effect size (ES) was 
indicated by r for continuous variables and w for categorical variables; RA: rheumatoid arthritis; OA: osteoarthritis; 
BMI: body mass index; JOA: Japanese Orthopaedic Association.
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issue may be the reason why actual activity does not improve after TKA. Furthermore, this may be a factor in the decreased 
frequency of leaving the house and moving away from the town even 5 months after surgery. It is likely to be considered that 
TKA and rehabilitation are not enough to have an impact on the range and frequency which people can move.

Following TKA in patients with RA, it is essential for the physical therapist to have a broad understanding of the physical 
impairments and health issues pertaining to the individual patient needs. Rehabilitation should be targeted not just at improv-
ing range of motion and muscle strength, but also to expand QOL and confidence in moving outside the home. It has been 
reported that patients with RA with poor health assessments often need family support, and a team approach that includes 
family members can meet psychological needs, improve life functions, and eliminate anxiety18). Conversely, performing 
aerobic exercise and strength training for RA patients also leads to improved self-health assessment and reduced support from 
people around them19, 20). In addition, it has reported that walking practice through obstacles such as pedestrian crossings, 
stairs, walking on an unpaved road, and going up and down a slope is helpful in expanding the living space for patients 
post-TKA21). These approaches may lead to the long-term improvement of the patient’s health assessment and independence 
of daily life.

Physical function from 4 weeks post-surgery to 5 months post-surgery, the RA group showed improvement in muscle 
strength and walking ability similar to the OA group. However, it is known that in general, skeletal muscle function and walk-
ing ability decline with age22, 23). Despite being younger the RA group, showed similar results to the OA group at 4 weeks and 
5 months post-surgery. Preoperative DAS28-CRP disease activity in the RA group in this study was classified as moderate to 
severe except in one case. It has been reported that about half of the patients with RA patients have moderate to severe disease 
activity with decreased walking speed and decreased physical activity24). Considering that the rate of improvement of physi-
cal function in the RA group was rather high, there was probably disuse and muscle atrophy before TKA surgery due both to 
decreased health in general due to disease activity as well as and decreased physical activity on the knee. On the other hand, 
it has shown that physical therapy for patients with RA after TKA had the same effect of improving physical function as in the 
OA group. It has reported that continued resistance training in patients with RA reduces systemic inflammation, suppresses 
disease activity, and improves muscle strength25). In addition to TKA, postoperative physical therapy may contribute to the 
improvement of physical function by reducing disease activity in patients with RA.

On the other hand, the results for the TUG test 5 months after surgery in both groups in this study were better than a 
previous report of patients with RA in HAQ-DI remission as well as Kellgren-Lawrence grade IV patients with OA (RA: 
9.40–10.05 seconds, OA: 9.1 seconds)26, 27). However, the results for the TUG test were slower than community-dwelling 
older adults aged 75 years or older28), and it can be said that the improvement of walking ability in both groups at 5 months 
after surgery is insufficient. It has been reported that walking ability 6 months after TKA is less than that for the healthy 
elderly29), and it is important to provide training that can be continued at home at least for 6 months after surgery.

Our study has several limitations. First, the low number of cases being only 16 since operational constraints in our hospital 

Table 2.  Effect of time from operation and disease on knee function and walking

RA group 
(n=5)

OA group 
(n=11)

Disease: 
P 

(ES)

Time: 
P 

(ES)

Interaction: 
P 

(ES)

Comparison within-group†
RA: 

P 
(ES [r], 1-β)

OA: 
P 

(ES [r], 1-β)
ROM

Knee FL (°) after 4W 120 (117.5 to 130) 120 (110 to 125) 0.495 0.479 0.185 - -
after 5M 125 (112.5 to 130) 125 (115 to 125) (0.18) (0.19) (0.35)

Knee EXT (°) after 4W −5 (−7.5 to 0) −5 (−10 to 0) 0.869 0.280 0.280 - -
after 5M 0 (−10 to 0) 0 (−5 to 0) (0.05) (0.29) (0.29)

Isometric strength
Hip ABD after 4W 0.48 (0.36 to 1.04) 0.65 (0.36 to 0.91) 0.775 <0.001** 0.678 0.043* 0.013*
(Nm/kg) after 5M 0.74 (0.61 to 1.32) 0.76 (0.51 to 1.18) (0.08) (0.81) (0.11) (−0.91, 0.99) (−0.75, 0.91)
Knee FL after 4W 0.29 (0.24 to 0.51) 0.32 (0.17 to 0.56) 0.995 <0.001** 0.481 0.043* 0.014*
(Nm/kg) after 5M 0.42 (0.34 to 0.71) 0.45 (0.34 to 0.67) (0.00) (0.80) (0.19) (−0.91, 0.74) (−0.74, 0.89)
Knee EXT after 4W 0.47 (0.31 to 0.51) 0.49 (0.36 to 0.85) 0.468 <0.001** 0.071 0.043* 0.003*
(Nm/kg) after 5M 0.80 (0.70 to 1.08) 0.84 (0.59 to 1.30) (0.20) (0.92) (0.46) (−0.91, 0.99) (−0.89, 0.99)

Walking ability
TUG (sec) after 4W 15.0 (7.26 to 17.9) 9.51 (8.65 to 14.68) 0.537 <0.001** 0.478 0.043* 0.004*

after 5M 8.66 (5.63 to 9.85) 7.06 (6.11 to 8.95) (0.19) (0.80) (0.19) (−0.91, 0.61) (−0.86, 0.94)
Split plot design ANOVA, ES: effect size; Continuous variables are represented as Median (25%tile-75%tile). †: Wilcoxon signed-rank 
test after split plot design ANOVA; ES: effect size r; *p<0.05; **p<0.001; RA: rheumatoid arthritis; OA: osteoarthritis; ROM: range 
of motion; FL: Flexion; EXT: Extension; ABD: Abduction; TUG: timed up and go test (Measurement at maximum walking speed).
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Table 3.  Effect of time from operation and disease on total JKOM score and sub-category scores

RA group 
(n=5)

OA group 
(n=11)

Disease: 
 P 

 (ES)

Time: 
P 

(ES)

Interaction: 
P 

(ES)

Comparison 
between-groups†

Comparison  
within-group†

pre-ope: 
P 

(ES [r], 1-β)

after 5M: 
P 

(ES [r], 1-β)

RA: 
P 

(ES [r], 1-β)

OA: 
P 

(ES [r], 1-β)
Total JKOM 
score

pre-
ope

55  
(45 to 66.5)

63  
(43 to 73) 0.823 

(0.06)
<0.001** 

(0.89)
0.258 
(0.30) - - 0.043* 

(−0.91, 0.57)
0.003* 

(−0.89, 0.99)after 
5M

28  
(14 to 38)

13  
(11 to 30)

Sub-category of JKOM
Ⅰ: Pain scale 
by VAS

pre-
ope

44  
(29.5 to 62)

70  
(50 to 87) 0.048*  

(0.50)
<0.001** 

(0.91)
0.092 
(0.44)

0.041* 
(−0.51, 0.57)

0.820 
(−0.06, 0.07)

0.043* 
(−0.91, 0.96)

0.003* 
(−0.89, 0.99)(mm) after 

5M
7  

(2.5 to 14.5)
5  

(1 to 21)
Ⅱ: Pain and 
stiffness

pre-
ope

13  
(9 to 22.5)

20  
(18 to 24) 0.188 

(0.35)
<0.001** 

(0.87)
0.136 
(0.39) - - 0.043* 

(−0.91, 0.46)
0.003* 

(−0.89, 0.99)after 
5M

6  
(2 to 10.5)

5  
(3 to 10)

Ⅲ: Condi-
tion in 

pre-
ope

23  
(18 to 24.5)

20  
(16 to 31) 0.943 

(0.02)
<0.001** 

(0.87)
0.363 
(0.24) - - 0.068 

(−0.82, 0.60)
0.003* 

(−0.89, 0.99)daily life after 
5M

9  
(2.5 to 16)

5  
(3 to 10)

Ⅳ: General 
activities

pre-
ope

12  
(8.5 to 16)

11  
(3 to 18) 0.403 

(0.23)
0.007* 
(0.64)

0.608 
(0.14) - - 0.279 

(−0.49, 0.17)
0.013* 

(−0.75, 0.87)after 
5M

6  
(2 to 13.5)

3  
(2 to 5)

Ⅴ: Health 
conditions

pre-
ope

6  
(5.5 to 8)

4  
(2 to 6) 0.012* 

(0.61)
<0.001** 

(0.85)
0.629 
(0.13)

0.033* 
(−0.53, 0.64)

0.017* 
(−0.60, 0.55)

0.041* 
(−0.91, 0.96)

0.006* 
(−0.84, 0.98)after 

5M
3  

(2 to 5.5)
1  

(1 to 2)
Split plot design ANOVA, ES: effect size. †: Wilcoxon signed-rank test or Mann-Whitney U-test after split plot design ANOVA, ES: 
effect size r; Continuous variables are represented as Median (25%tile-75%tile); *p<0.05; **p<0.001; RA: rheumatoid arthritis; OA: 
osteoarthritis; JKOM: Japanese Knee Osteoarthritis Measure; VAS: visual analogue scale.

Table 4.  Comparison of LSA at 5 months postoperatively and walking status

RA group (n=5) OA group (n=11) P ES 1-β
LSA ≥4 times a week <4 times a week ≥4 times a week <4 times a week

Space 1 (n): 5 0 11 0 - - -
in the house
Space 2 (n): 5 0 10 1 0.688 - <0.19
near the house
Space 3 (n): 4 1 10 1 0.542 0.27 0.19
neighborhood
Space 4 (n): 1 4 10 1 0.013* 0.77 0.99
within town
Space 5 (n): 0 5 9 2 0.005* - >0.99
outside of town

Walking status without a cane: 3, without a cane: 7, 0.654 0.04 0.06
with a T-shaped cane: 2 with a T-shaped cane: 4

χ2 test; *p<0.05; The effect size (ES) was indicated by w for categorical variables; RA: rheumatoid arthritis; OA: osteoarthritis; LSA: 
life space assessment.
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did not allow further data collection. In addition, actual activities are affected by the living environment, such as the existence 
of a family living together and whether or not there is a need for the patient to drive the car by themselves, but the survey on 
driving was not included, and the results of this study are therefore not easy to be generalized. However, since some items 
with high statistical power were included, future research should focus more on these items. Besides, the condition of the 
knee joint on the non-operative side effects physical function, ADL, and QOL, however the non-operative side of the knee 
joint has not been considered in this study because of a small number of cases. It has been reported that there is no difference 
in improvement in function and QOL at 6 months postoperatively between bilateral and unilateral TKA30), hence, the combi-
nation of both in this study was acceptable. On the other hands, the sample size of patients with RA in this study was small. 
This may be due to the recent advances in RA pharmacological treatment. But, patients with RA who need surgery have a 
wide range of joint lesions, not only in the knee joint, but also in the ankle, foot, and upper extremity joints, and these factors 
may interfere with their ability to perform daily activities. In this study, we cannot determine how the condition of joints other 
than the knee affects the QOL and actual activities of patients with RA. Future studies will need to be conducted in larger 
numbers. Also, the results of this study were the QOL and actual activity at a maximum of 5 months for rehabilitation period 
as defined by Japanese law. It has been reported that LSA 6 months after TKA does not improve to the preoperative level31), 
and it is necessary to consider longer-term evaluation in future studies. Finally, the present study was unable to match age 
between groups. JKOM after staged surgery for bilateral TKA was reported to be the same for younger and older patients32), 
and the results of the present study may reflect more differences by disease. However, it is essential to use more evident data 
in future research on this topic.

In this study, we conducted a pilot case-controlled study on physical function, JKOM, and LSA in patients with RA and 
OA who underwent TKA before surgery, 4 weeks after surgery, and 5 months after surgery. As a result, the postoperative 
physical function of patients with RA showed the same improvement as that of patients with OA patients, but the health 
assessment was lower than that for patients with OA, and it was revealed that the frequency of leaving the home and the local 
neighborhood was low 5 months after the operation. In order to obtain QOL and actual activity expansion of patients with 
RA who have undergone TKA, it is necessary to consider anxiety, the team approach, exercise therapy, and gait instruction 
in consideration of anxiety about health status. At 5 months after TKA, improvement in muscle strength and walking ability 
is insufficient, so continuous training may be required.
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