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The Effect of Exercise Program on Pain and Quality of Life for Patients
with Knee Osteoarthritis: A Systematic Review and Meta-Analysis

Yun, Cheonggu" - An, Changsik?

D Atheletic Trainer, Suwon Samsung FC, Suwon
2)Department of Physical Theraphy, Eulji University, Seongnam, Korea

Purpose: This study examined the effects of exercise programs on the pain and quality of life in patients with knee
osteoarthritis. Methods: Electronic bibliographic databases of KiSTi, KoreaMed, KISS and KERIS were searched to identify
studies of randomized controlled trials and non-randomized controlled trials. As a result, 1213 publications identified and
16 studies met inclusion and exclusion criteria. All studies examined for quality assessment of studies using Cochrane's
risk of bias. Results: The 16 studies were eligible for inclusion criteria, then the meta-analysis was conducted to examine
effectiveness of exercise programs on pain and quality of life in patients with knee osteoarthritis. The meta- analysis based
on the random effect model showed that the exercise program was beneficial in decreasing pain (effect size .69; 95% con-
fidence interval 0.45~0.91). Also, the exercise programs have been shown to be effective in significantly improving the quality
of life. However, it was not statistically significant due to severe deviations of studies (effect size 1.06; 95% confidence interval
-0.34~2.46). Conclusion: Exercise programs had positive effects on pain relief and improvement of the quality of life in pa-
tients with knee osteoarthritis, although the quality of life was not statistically significant due to severe deviations of studies.

Key Words: Osteoarthritis, Exercise, Pain, Quality of life
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1213 Results from database search
281 KiSTi
161 KoreaMed
161 KISS
610 KERIS

321 Excluded because of duplication

892 Results remained

818 Excluded after abstract screening

74 Results remained

58 Excluded according to inclusion criteria

6 Not full-text articles
26 Not designed RCT and NRCT study
15 No available outcomes

9 No exercise

2 Have others disease

v

16 Final articles for inclusion in systematic review

Figure 1. Flowchart of the results of the literature search.
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Table 1. Characteristics of the Studies

Exercise
b of Outcome measures
No. Author, Journal, Vol.(No.) e InIEZ;lvgetnticé)n 1 weeks Main exercise 1) Pain _
© (year) yp of day time of minute  2) Quality of life
(weeks)
Subject
1 Kim et al, Journal of Muscle and Taekwondo Exercise 12 3 60 1) WOMAC
(2012) Joint Health, 19(2) 2) SF-8
Effects of tackwondo exercise program in women with osteoarthritis.
2 Choi et al, The Journal of Muscle Stretching Exercise 6 2 40 1) NRS
(2010) and Joint Health, 17(1) 2) WHO QOL

3 Lee et al,
(2010)

4 Kang et al,
(2010)

5 So et al,
(2010)

6 Lee et al,
(2009)

7 Kim et al,
(2009)

8 Song et al,

(2009)
9 Jang et al,
(2008)
10 Joetal,
(2007)

11  Kimetal,
(2007)

A comparative study of the effects of stretching exercise and aquatic exercise program.

The Korean Journal of Tai Chi Exercise 12 2 70 1) WOMAC
Fundamentals of 2) NA
Nursing, 17(2)

The effects of tai chi exercise on physical function, stress and depression in middle aged women with osteoarthritis

The Journal of the Korean  Quadriceps Muscle 12 3 20 1) WOMAC
Society of Physical Strengthing Exercise 2) NA
Medicine, 3(5)

Effect of a modified maneuver for quadriceps muscle setting with co-contraction of the hamstrings on patients with knee
joint osteoarthritis.

The Journal of Korean Tai Chi Exercise Program 12 2 40 1) WOMAC
Academy Community 2) EQ-5D
Health Nurs, 1(21)

The effects of a tai chi exercise program for patients with arthritis in rural areas.

The Korean Social Networks Program 8 3~5 30 1) WOMAC
Gerontological Nursing 2) NA
Society, 11(2)

Effects of an Exercise program using social networks on elders with osteoarthritis

Exercise Science, 18(4) Nordic Walking Exercise 8 4 40 1) VAS
2) NA

Effect of nordic walking and aquatic exercise on oxidative stress and pain in women with degenerative arthritis

The Journal of Muscle Tai Chi combined with 15 1 60 1) WOMAC
and Joint Health, 1(16) Self-help Program 2) NA

Effects of tai chi combined with self-help program on arthritic symptoms and fear of falling in women with osteoarthritis

Journal of Muscle and Tai Chi Exercise Program 8 2 40 1) VAS
Joint Health, 2(15) 2) NA

The effects of tai chi exercise on lower strength, grip strength, flexibility, pain, depression, self-efficiency in osteoarthritis
patients

Journal of Muscle and Tai Chi Exercise Program 6 2 40 1) WOMAC
Joint Health, 14(1) 2) NA

Comparing effects of tai chi exercise, tai chi self-help program, and self-help management program for osteoarthritis
patients

The Korean Journal of BeHa$ Exercise Program 8 2 20 1) NRS
Fundamentals of 2) NA
Nursing, 14

Effects of BeHaS exercise program on pain, balance and fall efficacy in elderly with osteoarthritis

No.=Number; Vol.=Volume; VAS=Visual Analog Scale; NRS=Numeric Rating Scale; WOMAC=Western Ontario and McMaster Universities
Osteoarthritis Index; WHO QOL=World Health Organization Quality of Life Assessment Instrument; EQ-5D=EuroQol Instrument; SF-8=Short
fort-8; NA=Not assessed.

Vol 21 No, 3, 2014 177



27 - o1
Table 1. Characteristics of the Studies (Continued)
Exercise
= ; Outcome measures
No Author, Journal, Vol.(No.) Tvpe Inte:"lvgetrtll ti(())n 1 weeks Main exercise 1) Pain
© (year) yP of day time of minute  2) Quality of life
(weeks)
Subject
12 Park etal, Korean Journal of Sports  Stretching and Rhythm 13 3 20 1)VAS
(2006) Science, 15(2) Exercise Program 2)NA
The effects of stretching and rhythm exercise program on the knee pain of osteoarthritis, blood lipid profile and
brachial-ankle pulse wave velocity in elderly
13 Cheonetal, Journal of Korean Self-Management Program 8 5~6 30 1)WOMAC
(2005) Academy of Nursing, 2)Kim of QOL
35(3)
The effects of a self-management program on physical function and quality of life of patients with knee osteoarthritis
14  Park etal, The Journal of Muscle Self Help Program 6 1 180 1)VAS
(2004) and Joint Health, 11(1) 2)NA
Effects of self help program for pain, ADL, exercise self-efticacy and knowledge about arthritis in patients with
osteoarthritis
15 Lee et al, Journal of Rheumatology ~ Tai Chi ExerciseProgram 8 1 40 1)VAS
(2004) Health, 11 (1) 2)NA
Effects of a 8-week tai chi exercise program on the risk factors for falls in the elderly with osteoarthritis
16 Choietal,  Journal of Community Health Promotion Program 6 1 180 1)NRS
(2001) Health Nursing, 2 (12) 2)NA

The effects of health promotion program on health of the clients with arthritis in primary health care center

No.=Number; Vol =Volume; VAS=Visual Analog Scale; NRS=Numeric Rating Scale; WOMAC=Western Ontario and McMaster Universities

Osteoarthritis Index; QOL=Quality of Life Assessment Instrument.
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(25%), 20093 3H(18.8%), 20083 13 (6.5%), 20073 1H
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(12.5%), 2001A 13(6.5%) ]1Att. AT-2] EA= s H
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1] 7k5 AAR=Ro] 137 (6.5%) o]t A74A 43816
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T AgTo| 3217, tidto] 2047509t} 5 A= T
S 4ol AR F 7R S Sk WAl 5NN &
FH= sAlE WOMACo] 87](25%), VASE 571(15.6%),
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%), EQ-5D 171(3.1%), Kim of QOL 17](3.1%), WHO QOL
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Random sequance ganaration (salaction bias)

Allocation concaalment (selaction bias)
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Incomplate outcomea data (afirtion bias)

Salectiva reparting (reporting bias)

Other bias
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Figure 2. Risk of bias graph (reporting bias).

Vol 21 No, 3, 2014 179



ED)

37

Hop growg 22 g3} 7)o gL, 95% AFTte
A 348k 7k - 34, AFg gk 2,462 0 el fojet g}
7} e Ao 2 M8 4= Qlrtk, &3yt A it AL
Al FrefabAl 7 vekstth. a3 3718 B 3 e
Figure 49} Table 3¢]] vtebdt vfe} 2o},

= 0

A48 A zsh] A% IR 25 T2
ol EH?‘{} Are %LH?J ol Bo] o)A aL 9Itk(Choi, 2009;
Kim et al,, 2012; Lauche et al,, 2013), 22} 7]&2] A+
o dubdow 72 FREY BAE gow, shiel &
BHhe FA0 2 FYA $F T gl ofet EAS ¢
ottt 237] i 75 I8 3= tde R

50 Percentle 703 Percentle

Figure 3. Pain relief.

Table 2. The Size of Pain Relief
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Figure 4. The improvement of quality of life.

95% CI
Variable n Mean effect size (D) U3
Lower bounds Upper bounds
Pain 17 .68 70.3 45 91
Table 3. The Size of Improvement of the Quality of Life
95% CI
Variable n Mean effect size (D) U3
Lower bounds Upper bounds
Quality of life 4 1.06 087 -.34 2.46
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