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[Abstract]

This study attempted to systematically and comprehensively analyze individual studies in which
exercise program on total knee replacement patients. The electronic database for literature search used the
Korean educational Academic Information (RISS), Korean Academic Information (KISS) and Nuri Media
(DBPIA). We investigated a prior study of exercise program applied to total knee replacement patients
from 2015 to February 2021. For meta-analysis, effect size of each individual study was extracted using
R project for Statistical computing version 4.0.3. Rob 2.0 tool, developed by the Cochrane group, was
used to evaluate the quality of each individual study. The overall effect size exercise program with pain
and balance was 0.99 (95% CI=0.53-1.44), which was significantly different than large effect size
(p<0.05). The sub-group for pain was analyzed, for effect size of 0.62 and the effect size of balance
scale(timed up and go test) was 1.00. Through these results, it was found that exercise program is an

effective exercise for total knee replacement patients, and further research is needs.
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I. Introduction
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II. Methods

1. Subjects
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meta-analysis
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Fig. 1. PRISMA flow diagram

3. Risk of bias in individual studies
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4. Heterogeneity of studies
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III. Results

1. General characteristics of subjects
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2. Risk of bias in results
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Risk of bias domains
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Domains:

D1: Bias arising from the randomization process.

D2: Bias due to deviations from intended intervention.
D3: Bias due to missing outcome data.

D4: Bias in measurement of the outcome.

D5: Bias in selection of the reported result.

Judgement

- Some concerns

. Low
Fig. 2. Study of risk of bias

3. Results of individual studies and synthesis

of results
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Table 1. Overall effect size results
95% CI Q
K ES I2
@ LL uL (df)
10 | 087 | 040 134 3(‘:19)3 71

K:number of studies, ES:effect size, 95% CI: 95%
confidence interval, Q, I*: heterogeneity of effect size,
df:expected variance

Standardised Mean
Subgroup Difference SMD 95%-Cl
author = Song et al 2020
Random effects model 0.03 [-0.68; 0.75]

Heterogeneity: not applicable

author = Kim et al 2018
Random effects model 3
Heterogeneity: /2 = 21%, t* = 0.0871, p = 0.26

0.70 [-0.18; 1.59]

author = No 2016
Random effects model
Heterogeneity: not applicable

—@8— 3.31 [2.16; 4.46]

author = Ryo 2017
Random effects model - 1.47 [0.75; 2.19]
Heterogeneity: 12=0%,?=0, p=071
author = Yun 2016

Random effects model -
Heterogeneity: not applicable

0.07 [-0.65; 0.78]

author = Lee 2017
Random effects model —3—
Heterogeneity: not applicable

0.00 [-0.72; 0.72]

author = Lee 2016
Random effects model —E
Heterogeneity: not applicable

0.32 [-0.54; 1.18]

author = Lee et al 2018
Random effects model —a—
Heterogeneity: not applicable

1.09 [0.22; 1.96]

author = Min & Lee 2019
Random effects model ——
Heterogeneity: not applicable

142 [0.25;1.99]

author = Lee 2018
Random effects model -8
Heterogeneity: not applicable

091 [0.24;1.58]

Random effects model <
Heterogeneity: 1 = 71%, t = 0.4804, p < 0.01
-4 -2 0 2 4

0.87 [0.40; 1.34]
Fig. 3. Effect size of individual studies

4. Effect size results on pain and balance
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Fig. 4. Forest plots for pain effect size
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Standardised Mean

Study Difference SMD 95%~Cl
Song et al 2020 —- 0.03 [-0.68; 0.75]
Kim et al 2018 —— 0.29 [-0.77;1.34]
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Ryo 2017 —— 1.34 [0.35;2.33)
Lee 2016 - 0.32 [-0.54; 1.18]
Lee etal 2018 — 1.09 [0.22;1.96]
Min & Lee 2019 - 1.12 [0.25;1.99]
Lee 2018 - 0.91 [0.24;1.58]
Random effects model l : < : : 1.00 [0.39; 1.60]

-4 -2 0 2 4

Fig. 5. Forest plots for balance effect size

5. Results of publication bias
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IV. Discussion
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Appendix 1. Characteristics of primary studies included in the analysis.

Group Exercise program Outcome
No s Durati Session Length
(year) uration _
Ex Con Type (week) (count) (min) Pain Balance
Song et al Otago
" | o20)110) LR exercise 4 40 40 UG
Kim et al PNF
2 (2018)(11] ! ! exercise 2 10 30 VAS TUG
No Functional
; (2016)[24] 1 " exercise 2 6 50 TUG
Ryu Sling
‘ (2019)[12] 10 10 exercise 4 12 30 VAS TUG
Yun Quadriceps
5 (2017)(31] 15 15 |some.tr|c 5 30 30 VAS
exercise
Lee Hip joint
é (2017)[32] s 1 exercise 6 18 40 VAS
Lee Blood flow
7 (2016)[14] 11 10 restrlc.tlon 2 12 30 TUG
exercise
Lee Trunk stablity
8 | o1ges) 2| 12 exercise 4 24 5 UG
: Obstacles
Min & Lee )
7| o193 12 12 gait 4 12 30 TUG
exercise
Lee Dynamic
10| 2018126)) 191 19 balance 6 30 20 TUG
exercise
VAS : visual analog scale, TUG : timed up and go test
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