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Abstract

Background: Research has indicated that early postoperative step counts are below the recommended levels for health-enhancing physical activity
after total knee arthroplasty (TKA). This study aimed to evaluate the effects of preoperative individual characteristics, pain, physical function, and
psychological factors on early postoperative physical activity, as measured by step counts, in 137 patients scheduled for TKA. Methods: Patients
were preoperatively assessed for individual characteristics (age, sex, body mass index, employment status, smoking and drinking habits, long-term
care insurance), pain, range of motion, muscle strength, timed 10-m walk test performance, pain catastrophizing scale (PCS) scores (rumination,
helplessness, and magnification), and pain self-efficacy. The daily step count was analyzed 4 weeks postoperatively. Multivariate regression analysis
was performed to analyze the relationships between postoperative step counts and individual characteristics, pain, physical function, and
psychological factors. Results: Step counts were significantly influenced by preoperative PCS magnification scores (8= -0.31, p= 0.01) and the
category of long-term care insurance (f=-0.24, p= 0.02). Conclusions: Preoperative evaluation of the long-term care insurance category and PCS
magnification score may aid in predicting early postoperative step counts in patients receiving TKA, which may, in turn, improve clinical
management during the early stages of treatment.
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INTRODUCTION

An epidemiological survey revealed that 15.4% QOL.3 Levels of physical activity following TKA
of the Japanese population lives with chronic have been reported to be below 20% of the
musculoskeletal pain, which is associated with a recommended level for health-enhancing
large increase in medical expenses and exerts a physical activity (American Physical Activity
significant economic and social impact.! Guidelines of the United States Insurance and
Therefore, rehabilitation that aims to minimize Welfare Authority).* However, this physical
the occurrence of chronic pain is critical for activity has not been adapted for patients with
patients with musculoskeletal disorders. chronic pain post-TKA. Since the postoperative

levels of physical activity often do not reach the
recommended levels in patients with TKA4, it is
important to identify the factors that affect
physical activity in such patients. Individual
characteristics such as age, body mass index
(BMI),5 sex,® employment status,” smoking and

Total knee arthroplasty (TKA) aims to improve
knee pain, physical activity, and quality of life
(QOL) in patients with knee osteoarthritis.2
However, reports indicate that 15% of patients
experience chronic pain despite TKA, which
results in reduced physical activity and poor
23
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drinking habits,8 and long-term care insurance?®
have been identified as factors that may affect
postoperative levels of physical activity in
patients who have undergone TKA. A study by
Taniguchi et al.19 also indicated that
psychological factors such as self-efficacy and
physical function based on performance in the
Timed Up and Go test influenced levels of
physical activity at 6 months postoperatively in
patients with TKA.

According to the widely accepted fear-avoidance
model, an individual experiences pain and
expands its interpretation, leading to
catastrophizing and avoidance of potentially
painful stimuli, thereby leading to inactivity.!!
Sullivan et al.12 defined pain catastrophizing as
an exaggerated negative response to pain stimuli
characterized by rumination (attention to pain),
helplessness (helplessness in a painful situation),
and magnification (overestimation of pain
threats). It has also been reported that strong
motor fear and depression affect postoperative
results after TKA.13-15 Moreover, post-TKA
neglect and catastrophic thinking have been
shown to affect postoperative pain.1é
Furthermore, it has been demonstrated that
psychological factors in the early postoperative
period affect long-term disability after surgery.1?

With regard to the amount of activity in the early
stage of TKA, it has become clear that the amount
of physical activity preoperatively affects the
outcome and QOL after surgery.1819 The
importance of efforts to improve the amount of
physical activity before surgery has also been
reported.2? Logically, it follows that it is also
necessary to focus on the amount of physical
activity in the early post-TKA period, which is
defined as physical activity about 4 weeks after
surgery.2! In previous studies, steps were used as
an outcome to measure physical activity.22 It is
also important to measure the number of steps
in the early postoperative period.23 Therefore,
psychological factors may significantly influence
step counts in the early postoperative period.24
However, there are no reports on the association
between preoperative physical or psychological
factors and postoperative physical activity in
patients undergoing TKA. Therefore, this study
aimed to investigate the influence of
preoperative pain (resting and walking), physical
function (range of motion, quadriceps muscle
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strength, walking time), psychological factors
(pain catastrophizing: 3 scales, pain self-
efficacy), and individual characteristics (age,
BM], sex, employment status, smoking habits,
drinking habits, long-term care insurance) on
early postoperative physical activity, as
measured by step counts, in patients undergoing
TKA. This study can help increase the amount of
physical activity in the early postoperative
period.

METHODS

Ethical Consideration. All study patients
provided informed consent. The study design
was approved by the ethics review board of
Fukuoka Rehabilitation Hospital.

Study Design. This is a prospective cohort study
measuring the effects of preoperative pain,
physical function, psychological factors, and
individual characteristics (age, BM], sex,
employment status, smoking habits, drinking
habits, long-term care insurance) on the
postoperative levels of physical activity of
patients who underwent TKA.

Participants. This prospective cohort study
included 153 Japanese patients who underwent
TKA for osteoarthritis at Fukuoka Rehabilitation
Hospital between April 2016 and June 2019.
Patients were eligible to participate if they (1)
were able to read and speak Japanese and
provided informed consent, (2) had a diagnosis
of knee osteoarthritis as evaluated by their
orthopedic surgeons, and (3) were scheduled for
unilateral TKA. Patients who met the following
criteria were excluded: (1) lack of understanding
of the explanation of the research due to
dementia or mental disorders, (2) postoperative
complications such as nerve injury or deep vein
thrombosis, (3) any medical condition that
interfered with postoperative rehabilitation, (4)
and previous history of TKA (revised, opposite
limb, and degenerative diseases [e.g., rheumatoid
arthritis]). Preoperative screening of the baseline
patient characteristics was done by an
orthopedic surgeon. Ten (contralateral surgery,
n=5; neurological disease, n=2; psychological
disorder: n=3) of 153 participants were
excluded, resulting in a final cohort of 143
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participants (male= 22, female= 123; Mean age=
76.5 + 7.0 years) (Figure 1).

The TKA surgeries were performed by four
surgeons with a cumulative experience of @ 10
years. All patients received general anesthesia,
and non-steroidal anti-inflammatory drugs were
administered at a dose of 60 mg (three tablets
per day) for 2 weeks post-operatively. The
following parameters were measured by a
physical therapist 3-5 days before the surgery:
pain, physical functions, and psychological
factors. All patients followed the same
postoperative rehabilitation (physical therapy
[PT] and occupational therapy [OT]) protocols
after the operation. All patients began PT,
including knee joint range of motion exercises
(flexion-extension) and stretching, on the first
day postoperatively. OT began at 1-2 weeks
postoperatively to improve everyday life.
Training in activities of daily living such as
bathing, stair-climbing, and housework was
conducted according to each patient’s needs.
Patients were discharged upon the physician’s
approval and on patient request at 4 weeks post-
operatively

Power analysis. We used G*Power 3 to perform
a preliminary test force analysis and estimate the
required sample size.25 The power was set at

0.95, and the significance level (a) was set at
0.05.26. The effect size (%) was set at 0.25, as
shown in a previous study.2? Effect size (f2) was
set at 0.25, which constitutes a moderate
standard for multiple regression analysis. The
power analysis indicated that 128 patients were
required.

Outcome measures

Assessment of dependent variable: activity
level in step counts. An activity meter (Active
Style Pro; OMRON Corp., Kyoto, Japan) was used
to measure physical activity during the early
post-TKA period, which was defined as 4 weeks
after surgery. The activity meter was worn on
the waist for 7 days, and the step count was
recorded.2829 [t was possible to use this activity
meter without any special training, and data
collection was carried out by the physical or
occupational therapist while the activity meter
was connected to a personal computer for
analysis. Previous research reported high
reliability in the calculation of steps using the
Active Style Pro, and the agreements in intra-
class correlation coefficients (ICC) were high
(ICC = 0.94).30 There was also substantial
epidemiological evidence for the use of these
devices.3!

| Assessed for eligibility (n=153)

\ 4

\4

Excluded (n=10)

Surgery on the other side n=5b
Neurological disease n=2
Psyvchological disorder n=3

Included in study (n=143)

A 4

"‘lljost to follow—up (n=4)

Completed follow—up (n=139)

Analyzed (n=139)

Figure 1. Flow diagram of this study showing the enrollment process.
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Assessment of independent variables: pain,
physical function, psychological factors. The
independent variables were measured 3-5 days
before surgery, based on a framework set by the
research institute.

Pain. The numerical rating scale (NRS)32 was
used to evaluate pain on an 11-point scale (0 =
no pain; 10 = worst imaginable pain) (Cronbach’s
a = 0.888). Resting and walking pain were
assessed using the NRS. The NRS was used as
two predictors in the multiple regression.

Physical function factors.

Range of motion: To assess range of motion
(ROM), the maximum range of joint flexion was
measured during active movement. Participants
were assessed in the supine position using the

method specified by previous research.'® The

femoral axis was regarded as the baseline axis,
while a line connecting the fibular head and
lateral malleolus was regarded as the axis of
movement. Using a goniometer (GS100, OG
Wellness Technologies Ltd, Japan, Okayama city),
the angle formed by the baseline axis and axis of
movement on the dorsal side was measured to
the nearest degree (Cronbach’s a = 0.85-0.89).33

Quadriceps muscle strength: Patients sat on a
table, and the maximum isometric muscle
strength (kg) of the knee extensors with knee
joint flexed at 60° was measured using a micro
total analysis system (UTAS F-1; Anima
Corporation, Japan, Tokyo). The measurement
pad was attached to the distal part of the tibia.
The non-operative knee, followed by the
operative knee, was measured in triplicate, with
arest period of 30 s between measurements. The
maximum force output from three trials was
recorded (ICC= 0.95).34

Walking time: The timed 10-meter walk test was
performed to assess walking speed.3> The
following verbal instructions were given by the
therapist: “I will say ready, set, go. When I say go,
walk as fast as you safely can until [ say stop.”
The time taken to walk 10 m was recorded using
a stopwatch (ICC= 0.93-0.91).

Psychological factors.

Pain catastrophizing: The Pain Catastrophizing
Scale (PCS)12 was used to quantify the pain
experienced by the individual. The PCS is a self-

26

evaluation method that includes 13 items across
the three subscales of rumination, helplessness,
and magnification. Patients evaluate each item
(rumination, helplessness, and magnification) on
a five-point scale (0 = never, 4 = all the time)
(Cronbach’s a: PCS = 0.87, rumination = 0.86,
helplessness = 0.66, and magnification = 0.87).36
A high score indicates strong pain
catastrophizing.

Pain self-efficacy: Patients were also asked to
complete the pain self-efficacy questionnaire
(PSEQ)37 by scoring the 10 items of the
questionnaire on a seven-point scale (0 = not at
all confident; 6 = completely confident)
(Cronbach’s a = 0.81).

Confounding variables

Participant Characteristics. Age, sex, BM],
employment status (pre-operative), smoking and

drinking habits, and long-term care insurance
information were obtained from the electronic
medical records of Fukuoka Rehabilitation
Hospital. A new, public long-term care insurance
system was launched in Japan in 2000. Long-
term care insurance is provided for patients
requiring support (I, II) or long-term care (I, II,
I1I, IV, V). There are seven levels of long-term
care certification: support levels I to Il and care
need levels I (least disabled) to V (most
disabled).

Statistical Analysis. The Shapiro-Wilk test was
used for the distribution of normality. Multiple
regression analysis was performed using the
level of physical activity as a dependent variable
after adjusting for independent variables (NRS
rest pain, NRS walk pain, ROM-flexion, muscle
strength, 10-m walking time, PCS rumination,
PCS helplessness, PCS magnification, PSEQ) and
confounding factors (age, sex, BMI, employment
status, smoking and drinking habits, and long-
term care insurance). In both models, the
coefficients () and 95% confidence-intervals
(95% CI) were calculated. Multi-collinearity was
assessed using the variance inflation factor (VIF)
test. Statistical analyses were performed using
the JMP statistical package version 14 (SAS
Institute Co., Ltd.;
https://www.jmp.com/ja_jp/home.html). A p-
value <0.05 was considered statistically
significant.
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RESULTS

Participant characteristics. During the study,
four participants withdrew. A final sample of 139
participants completed the study (Figure 1). The
demographic characteristics, such as mean age,
sex, BMI, employment status, smoking and
drinking habits, and long-term care insurance of
all participants, are shown in Table 1.

Table 1. Participant Characteristics

Variables n=139
Age (years) 76.6+7.0
Female, n (%) 115 (82.7)
BMI 26.2+3.8
Worker (%) 16 (13.6)
Smoker (%) 11 (7.9)
Drinker (%) 23 (16.5)
Long-term care insurance
No care (%) 124 (89.2)
Required support I (%) 6 (4.3)
Required support II (%) 2(1.4)
Requiring long-term care I (%) 5(3.6)
Requiring long-term care II (%) 2(1.4)
Requiring long-term care III (%) 0 (0.0)
Requiring long-term care IV (%) 0 (0.0)
Requiring long-term care V (%) 0(0.0)
NRS rest pain 1.5+1.4
NRS Walk pain 5.4£2.3
ROM-flexion (°) 122.8+16.3
Strength (kg) 12.7£10.3
10-m (s) 13.1+6.0
PCS rumination score 13.2%5. 2
PCS helplessness score 9.2+5.2
PCS magnification score 5.3+3.5
PSEQ 36.2+13.5
Daily step count (steps) 1965.4+1627.3

Note: Values are expressed as Means + Standard Deviation;
BMI= Body Mass Index, NRS= Numeric Rating Scale, PCS=
Pain Catastrophizing Scale, PSEQ= Pain Self-Efficacy
Questionnaire, ROM= Range Of Motion, strength= the
strength of knee extension

Influence of preoperative parameters on
early postoperative physical activity. The
results of the multiple regression analysis are

shown in Table 3. In the multivariate analysis,
the PCS magnification score was significantly
associated with daily step count when adjusted
for the independent variables. The correlation
was stronger when adjusted for long-term care
insurance (PCS magnification score: 5= -0.25,
95% CI=-225.42 to -10.06, and the long-term
care insurance: 8= -0.19, 95% CI=-779.81 to -
18.72, R2 = 0.19; p= 0.04). Furthermore, when
the final model was analyzed by multiple
regression analysis using only the PCS
magnification score and long-term care
insurance (PCS magnification score: f=-0.31,
95% CI=-202.13 to -8.52, and the long-term care
insurance: f=-0.24, 95% CI=-700.82 to -15.11,
R2=0.25; p=0.02) (Table 3)

DISCUSSION

This study aimed to evaluate the effects of
preoperative pain, physical function,
psychological factors, and individual
characteristics (age, BMI, sex, employment
status, smoking habits, drinking habits, long-
term care insurance) on postoperative levels of
physical activity in patients who underwent TKA.
The preoperative PCS magnification score, which
reflects pain catastrophizing, significantly
influenced postoperative physical activity.
Moreover, when included, the PCS magnification
score and long-term care insurance classification
influenced postoperative activity in the multiple
regression analysis.

According to previous studies, chronic pain that
results in inactivity (excessive avoidance of pain)
is strongly correlated with PCS magnification.38
Furthermore, it has been demonstrated that PCS
capacitance affects inactivity in chronic pain in
the elderly in the community.3° Therefore, it is
considered that PCS capacitance affects the
amount of physical activity even in post-TKA
patients. Moreover, long-term care insurance has
also been reported to influence postoperative
activity, as most of the care recipients in a
previous study had low or poor physical
activity.#041 Patients in need of long-term care
experience difficulties in performing physical
activity; we therefore believe that long-term care
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Table 2. Results of the Multiple Linear Regression Analysis

Dependent variable Independent variable B (95% CI) p VIF

Out confounding factor

Daily step count (Constant)
NRS rest pain -0.05 (-158.32 to 84.13) 0.54 1.24
NRS Walk pain -0.07 (-174.01 to 71.38) 0.41 1.21
ROM-flexion (°) 0.15 (-3.95 to 68.38) 0.08 1.09
Strength (kg) 0.12 (-9.31t0 67.01) 0.13 1.06
10-m (s) -0.12 (-85.09 to 15.45) 0.17 1.30
PCS rumination score 0.11 (-48.12 to 119.23) 0.41 2.70
PCS helplessness score -0.01 (-92.55 t0 88.00) 0.96 3.14
PCS magnification score -0.21 (-207.04 to -2.87) 0.03 191
PSEQ 0.02 (-19.21 to 25.86) 0.77 1.31

R?=0.11, p= 0.03

In confounding factor

Daily step count (Constant)
Age (years) -0.06 (-55.72 to 27.22) 0.49 1.23
Female, n (%) 0.00 (-727.04 to 738.91) 0.98 1.11
BMI 0.01 (-69.88 to 78.18) 091 1.14
Worker (%) 0.11 (-301.01to 1116.64) 0.19 1.11
Smoker (%) 0.03 (-830.33 t0 1222.01) 0.71 1.12
Drinker (%) 0.08 (-359.83t0 1116.64) 0.32 1.13
Long-term care insurance -0.19 (-779.81t0-18.72) 0.03 1.26
NRS rest pain -0.03 (-146.55 t0 99.89) 0.71 1.30
NRS Walk pain -0.12 (-209.84 to 44.78) 0.21 1.32
ROM-flexion (°) 0.16 (-2.41t0 70.11) 0.06 1.12
Strength (kg) 0.12 (-11.43 to 67.95) 0.16 1.17
10-m (s) -0.02 (-60.04 to 47.71) 0.82 1.52
PCS rumination score 0.11 (-50.03 t0 119.86) 0.41 2.82
PCS helplessness score 0.02 (-84.33 t0 99.50) 0.87 3.30
PCS magnification score -0.25 (-225.42 t0 -10.06) 0.03 2.04
PSEQ 0.09 (-22.15 to 24,51) 091 1.42

Re=0.19, p= 0.04

Note: 8= Standardized Coefficient, 95% CI= 95% confidence interval, VIF= variance inflation factor, BMI= body mass index; NRS=
Numeric Rating Scale, ROM= Range of Motion, strength= the strength of knee extension, PCS= Pain Catastrophizing Scale, PSEQ=
Pain Self-Efficacy Questionnaire

Table 3. The Most Appropriate Model of the Multiple Linear Regression Analysis

Dependent variable Independent variable B (95% CI) p VIF
Daily step count (Constant)
Long-term care insurance -0.24 (-700.82 to -15.11) 0.02 1.01
PCS magnification score -0.31 (-202.13 t0 -8.52) 0.01 1.96

R2=0.25,p=0.02

Note: f= Standardized Coefficient, 95% Cl= 95% Confidence Interval, VIF= Variance Inflation Factor, PCS= Pain Catastrophizing
Scale

insurance has an effect. Therefore, preoperative study by Liitzner et al.,5 the daily step count at 1
certification of long-term care insurance may year after surgery ranged from 5,400 to 7,400
lead to a reduction in physical activity steps. None of the reports had recorded daily
postoperatively. steps in the early postoperative period;

therefore, a direct comparison of the steps
recorded here, at 4 weeks postoperatively, was
not possible. Further studies are required to
ascertain whether this level of physical activity is
appropriate at one-month post-surgery in
patients who underwent TKA for osteoarthritis.

The mean daily step count at 4 weeks after
surgery was approximately 1,965. Tsonga et al.#!
recorded a value of approximately 2,693 and
3,518 steps at 3 and 6 months after TKA,
respectively, while Franklin et al.#2 reported
about 2,881 steps at 6 months post-surgery. In a

28
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Limitations. A major limitation of this study is
that the amount of exercise and medication could
not be controlled. Although a set PT and OT
program was given to the participants, voluntary
exercise done at home could not be determined.
Voluntary home exercises could have affected
step count performance at four weeks
postoperatively. Additionally, voluntary and
unsupervised medication intake, particularly
analgesics, could have affected pain perception
and hence influenced the step count
performance. It is necessary to consider these
factors when interpreting the results.
Investigations considering these factors are
warranted.

CONCLUSION

This study aimed to examine the effect of
preoperative individual characteristics, pain,
physical function, and psychological factors on
the postoperative levels of physical activity in
post-TKA patients. The results suggest that
physical activity is affected by long-term care
insurance and PCS magnification. Preoperative
evaluation of these two factors may aid in
planning return to step counts in the early
postoperative period of TKA patients, which may
improve clinical management during the early
stages of recovery.

Acknowledgments

The authors thank all the researchers who
conducted the trials involved in this study. We
would like to thank Editage (www.editage.jp) for
English language editing.

Individual Author’s Contributions

Y. H,, R. H; Designed and performed experiments,
analyzed data and co-wrote the paper. Y. H,, R.
H.; Performed experiments. Y. H., R. H,;
Supervised the research. Y.H. Y. H, S. H;
Designed the experiments and co-wrote the

paper.

29

Disclosure Statement

This research received no specific grant from any
funding agency in the public, commercial, or not-
for-profit sectors.

Conflicts of interest

The authors of this paper declare no conflicts of
interest.

References

1. Nakamura M, Toyama Y, Nishiwaki Y, Ushida T.
Prevalence and characteristics of chronic
musculoskeletal pain in Japan: a second survey of
people with or without chronic pain. Journal of
Orthopaedic Science 2014 Mar;19(2):339-50.

2. Robertsson O, Dunbar M, Pehrsson T, Knutson K,
Lidgren L. Patient satisfaction after knee arthroplasty: a
report on 27,372 knees operated on between 1981 and
1995 in Sweden. Acta Orthopaedica Scandinavica 2000
Jun;71(3):262-7.

3. Ackerman IN, Graves SE, Wicks IP, Bennell KL, Osborne
RH. Severely compromised quality of life in women and
those of lower socioeconomic status waiting for joint
replacement surgery. Arthritis and Rheumatism 2005
Oct 15;53(5):653-8.

4. Kahn TL, Schwarzkopf R. Does Total Knee Arthroplasty
Affect Physical Activity Levels? Data from the
Osteoarthritis Initiative. The Journal of Arthroplasty.
2015 Sep;30(9):1521-5.

5. Liitzner C, Beyer F, Kirschner S, Liitzner ]. How Much
Improvement in Patient Activity Can Be Expected After
TKA? Orthopedics. 2016 May;39(3 Suppl):S18-23.

6. Paxton EW, Torres A, Love RM, Barber TC, Sheth DS,
Inacio MC. Total joint replacement: A multiple risk
factor analysis of physical activity level 1-2 years
postoperatively. Acta Orthopaedica Scandinavica 2016
Jul;87 Suppl 1(Suppl 1):44-9.

7. Ali SM, Lindstrom M. Psychosocial work conditions,
unemployment, and leisure-time physical activity: a
population-based study. Scandinavian Journal of Public
Health. 2006;34(2):209-16.

8. Petrovic D, de Mestral C, Bochud M, Bartley M, Kivimaki
M, Vineis P, et al. The contribution of health behaviors to
socioeconomic inequalities in health: A systematic
review. Preventive Medicine. 2018 Aug;113:15-31.

9. Kim HS, Bae NK, Kwon IS, Cho YC. Relationship between
status of physical and mental function and quality of life
among the elderly people admitted from long-term care
insurance [in Korean]. Journal of Preventive Medicine
and Public Health = Yebang Uihakhoe chi.
2010;43(4):319-29.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

PJAHS ¢ Volume 6 Issue 1 2022 ¢ (d0i:10.36413/pjahs.0601.004)

Taniguchi M, Sawano S, Kugo M, Maegawa S, Kawasaki
T, Ichihashi N. Physical Activity Promotes Gait
Improvement in Patients With Total Knee Arthroplasty.
The Journal of Arthroplasty. 2016 May;31(5):984-8.

Vlaeyen JWS, Linton S]. Fear-avoidance and its
consequences in chronic musculoskeletal pain: a state of
the art. Pain. 2000 Apr;85(3):317-32.

Sullivan MJL, Bishop SR, Pivik J. The Pain
Catastrophizing Scale: Development and validation.
Psychological Assessment. 1995 Dec;7(4):524-32.

Filardo G, Merli G, Roffi A, Marcacci T, Berti Ceroni F,
Raboni D, et al. Kinesiophobia and depression affect
total knee arthroplasty outcome in a multivariate
analysis of psychological and physical factors on 200
patients. Knee Surgery, Sports Traumatology,
Arthroscopy. 2017 Nov;25(11):3417-23.

Kocic M, Stankovic A, Lazovic M, Dimitrijevic L,
Stankovic I, Spalevic M, et al. Influence of fear of
movement on total knee arthroplasty outcome. Annali
Italiani di Chirurgia. 2015 Mar-Apr;86(2):148-55.

Bistolfi A, Bettoni E, Aprato A, Milani P, Berchialla P,
Graziano E, et al. The presence and influence of mild
depressive symptoms on post-operative pain perception
following primary total knee arthroplasty. Knee Surgery,
Sports Traumatology, Arthroscopy. 2017
Sep;25(9):2792-800.

Hirakawa Y, Hara M, Fujiwara A, Hanada H, Morioka S.
The relationship among psychological factors, neglect-
like symptoms and postoperative pain after total knee
arthroplasty. Pain Research & Management. 2014 Sep-
Oct;19(5):251-6.

Hiraga Y, Hisano S, Mizunoe A, Nomiyama K. The
mediating effect of psychological factors on the
relationship between pain intensity and wrist joint
function: a longitudinal study with mediation analysis.
Disability and Rehabilitation. 2021 Jun; 43 (13):1814-8.

Vasta S, Papalia R, Torre G, Vorini F, Papalia G,
Zampogna B, et al. The Influence of Preoperative
Physical Activity on Postoperative Outcomes of Knee
and Hip Arthroplasty Surgery in the Elderly: A
Systematic Review. Journal of Clinical Medicine. 2020
Mar 31;9(4):969.

Cabilan CJ, Hines S, Munday ]. The Impact of
Prehabilitation on Postoperative Functional Status,
Healthcare Utilization, Pain, and Quality of Life: A
Systematic Review. Orthopedic Nursing. 2016 Jul-
Aug;35(4):224-37.

Chen H, Li S, Ruan T, Liu L, Fang L. Is it necessary to
perform prehabilitation exercise for patients
undergoing total knee arthroplasty: meta-analysis of
randomized controlled trials. The Physician and
Sportsmedicine. 2018 Feb;46(1):36-43.

Zeni JA Jr, Snyder-Mackler L. Early postoperative
measures predict 1- and 2-year outcomes after
unilateral total knee arthroplasty: importance of
contralateral limb strength. Physical Therapy. 2010
Jan;90(1):43-54.

30

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Aoyagi Y, Park H, Watanabe E, Park S, Shephard R].
Habitual physical activity and physical fitness in older
Japanese adults: the Nakanojo Study. Gerontology.
2009;55(5):523-31.

Hiraga Y, Hisano S, Hara R, Nomiyama K, Hirakawa Y,
Hida K. Combining goal setting and achievement with
occupational therapy to improve pain, psychological
factors and physical activity in patients after high tibial
osteotomy: A non-randomized controlled study. Hong
Kong Journal of Occupational Therapy. 2021
Jun;34(1):23-9.

Hiraga Y, Hisano S, Nomiyama K, Hirakawa Y, Khaiyat O
(reviewing editor). Activity-pacing and outcomes of
total knee arthroplasty: A longitudinal study. Cogent
Medicine. 2020 May;7:1.

Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: a
flexible statistical power analysis program for the social,
behavioral, and biomedical sciences. Behavior Research
Methods. 2007 May;39(2):175-91.

Cohen J. A power primer. Psychological Bulletin. 1992
Jul;112(1):155-9.

Hiraga Y, Hisano S, Nomiyama K, Hirakawa Y. Effects of
using activity diary for goal setting in occupational
therapy on reducing pain and improving psychological
and physical performance in patients after total knee
arthroplasty: A non-randomised controlled study. Hong
Kong Journal of Occupational Therapy. 2019
Jun;32(1):53-61.

Trost SG, Mclver KL, Pate RR. Conducting
accelerometer-based activity assessments in field-based
research. Medicine and Science in Sports and Exercise.
2005 Nov;37(11 Suppl):S531-43.

Ohkawara K, Oshima Y, Hikihara Y, Ishikawa-Takata K,
Tabata I, Tanaka S. Real-time estimation of daily
physical activity intensity by a triaxial accelerometer
and a gravity-removal classification algorithm. The
British Journal of Nutrition. 2011 Jun;105(11):1681-91.

Yano S, Koohsari M], Shibata A, Ishii K, Frehlich L,
McCormack GR, et al. Comparison of Older and Newer
Generation Active Style Pro Accelerometers in Physical
Activity and Sedentary Behavior Surveillance under a
Free-Living Environment. International Journal of
Environmental Research and Public Health. 2019 May
7;16(9):1597.

Lee IM, Shiroma EJ. Using accelerometers to measure
physical activity in large-scale epidemiological studies:
issues and challenges. British Journal of Sports
Medicine. 2014 Feb;48(3):197-201.

Jensen MP, Turner JA, Romano JM. What is the maximum
number of levels needed in pain intensity
measurement? Pain. 1994 Sep;58(3):387-92.

Wolan-Nieroda A, Guzik A, Mocur P, Druzbicki M,
Maciejczak A. Assessment of Interrater and Intrarater
Reliability of Cervical Range of Motion (CROM)
Goniometer. BioMed Research International. 2020 Jun
12;2020:8908035.



PJAHS ¢ Volume 6 Issue 1 2022 ¢ (d0i:10.36413/pjahs.0601.004)

34. Hartog ], Dijkstra S, Fleer ], van der Harst P, Mariani MA,
van der Woude LHV. A portable isometric knee extensor
strength testing device: test-retest reliability and
minimal detectable change scores of the Q-Force Il in
healthy adults. BMC Musculoskeletal Disorders. 2021
Nov 19;22(1):966.

35. Bohannon RW, Andrews AW, Thomas MW. Walking
speed: reference values and correlates for older adults.
The Journal of Orthopaedic and Sports Physical Therapy.
1996 Aug;24(2):86-90.

36. Sullivan M], Thorn B, Haythornthwaite JA, Keefe F,
Martin M, Bradley LA, et al. Theoretical perspectives on
the relation between catastrophizing and pain. The
Clinical Journal of Pain. 2001 Mar;17(1):52-64.

37.Adachi T, Nakae A, Maruo T, Shi K, Shibata M, Maeda L,
et al. Validation of the Japanese version of the pain self-
efficacy questionnaire in Japanese patients with chronic
pain. Pain Medicine. 2014 Aug;15(8):1405-17.

38. Masselin-Dubois A, Attal N, Fletcher D, Jayr C, Albi A,
Fermanian ], et al. Are psychological predictors of
chronic postsurgical pain dependent on the surgical
model? A comparison of total knee arthroplasty and
breast surgery for cancer. The Journal of Pain. 2013
Aug;14(8):854-64.

39. Hirase T, Kataoka H, Inokuchi S, Nakano ], Sakamoto ],
Okita M. Factors associated with chronic
musculoskeletal pain in Japanese community-dwelling
older adults: A cross-sectional study. Medicine
(Baltimore). 2017 Jun;96(23):e7069.

40. Benjamin K, Edwards N, Guitard P, Murray MA, Caswell
W, Perrier M]. Factors that influence physical activity in
long-term care: perspectives of residents, staff, and
significant others. Canadian Journal on Aging = La Revue
Canadienne du Vieillissement. 2011 Jun;30(2):247-58.

41. Tsonga T, Kapetanakis S, Papadopoulos C,
Papathanasiou J, Mourgias N, Georgiou N, et al.
Evaluation of improvement in quality of life and physical
activity after total knee arthroplasty in Greek elderly
women. The Open Orthopaedics Journal. 2011;5:343-7.

42. Franklin PD, McLaughlin ], Boisvert CB, Li W, Ayers DC.
Pilot study of methods to document quantity and
variation of independent patient exercise and activity
after total knee arthroplasty. The Journal of
Arthroplasty. 2006;21(6 Suppl 2):157-63.

31



