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The Effect of Aquatic Exercise Program on Pain and Physical Function for
Patients with Knee Arthritis: A Systematic Review and Meta-Analysis
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Purpose: We aimed to identify the effect of an aquatic exercise program in patients with knee arthritis through
a systemic literature review and meta-analysis. Methods: Searched were conducted on EMBASE, CINAHL,
PubMed, Ovid-MEDLINE, and Korean DB up to February 2020, using the keywords “arthritis”, “hydrotherapy”,
“pain”, “function”, etc. The methodological quality was assessed using the Cochrane's Risk of Bias for
randomized studies and the Risk of Bias Assessment tool for non-randomized studies. Data were analyzed using
R.3.5.1. Results: The results showed an overall medium effect size (ES) -0.53 (p<.001) of the aquatic exercise
program on pain reduction in patients with knee arthritis. We identified a small effect size of the aquatic exercise
program on muscle strength (ES=0.32, p=.003). however, the effect size of physical function was not significant.
Conclusion: Based on our results, the aquatic exercise program has moderate beneficial effects on pain in patients
with knee arthritis, and this should be considered in developing this program.
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Figure 1. Flowchart of study selection.
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Table 1. Risk of Bias Assessment Tool for Randomized Controlled Trials Study

First author Random Allocation Blm'd%ng of Blinding of Incomplete Selective Other
sequence participants outcomes ] .
(year) . concealment outcome data  reporting bias
generations and personnel  assesment
Dias et al. Low Low High Low Low Low Low
(2017) [20]
Kunduracilaretal. =~ Uncertain Uncertain Uncertain Uncertain Low Low Uncertain
(2018) [21]
Lund et al. Low Low Low Low Low Low Low
(2008) [23]
Wang et al. Low Low Low Low Low Low Low
(2011) [22]
Lim et al. Low Low Low Low Low Low Low
(2010) [44]
Kim et al. Low Uncertain Uncertain Uncertain Low Uncertain Uncertain
(2009) [45]
Lee Low Uncertain Uncertain Uncertain Low Low High
(2008) [46]
Table 2. Risk of Bias Assessment Tool for Non-Randomized Controlled Trials
. Selection of ~ Confounding Measurement of Blinding for Incomplete Selective
First author (year) L . . . .
participants variables intervention outcome assesment outcome data reporting
Chang (2009) [24] Low Uncertain Low Low Low Low
Lee et al. (2015) [47] Low Uncertain Low Uncertain Low Low
Park (2018) [48] Low Uncertain Low Uncertain Low Low
Park et al. (2009) [49] Low Uncertain Low Uncertain Low Low
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CI: -093, -0.19) 2.2 §-9J5}%] ¢3tth(Table 4). 5. Sntmst 2M
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Table 4. Subgroup Analysis of Moderator Variables of Pain
Variables Categories K ES -95%CI 95%CI I (%) Qs (p)
Measurement tool VAS 8 -0.68 -1.00 -0.36 34.6 1.87 (.171)
Other 3 -0.21 -0.81 0.38 53.6
Intervention duration 6 weeks 3 -0.57 -1.03 -0.11 55.0 0.07 (.963)
8 weeks 5 -0.52 -0.88 -0.17 0.0
12 weeks 3 -0.66 -1.73 0.40 80.0
Country Korea 7 -0.68 -1.02 -0.35 6.6 0.98 (.321)
Other 4 -0.38 -0.88 0.11 713
Session <3 8 -0.39 -0.71 -0.06 40.2 4.67 (.030)
>4 3 -0.96 -1.36 -0.56 0.0
Temperature <30 4 -0.53 -1.24 0.16 65.0 0.00 (.943)
>31 4 -0.56 -0.93 -0.19 29.9
VAS=visual analog scale.
Experimental Control Standardised Mean Weight Weight
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl (fixed) (random)
Dias et al. (2017) 33 38 16 32 49 22 — -0.55 [-1.05;-0.06] 15.5%  12.3%
Kunduracilar et al. (2018) 30 4 1 29 5 2 —=— -0.99 [-1.54;-045] 12.9%  11.4%
Lund et al. (2008) 27 18 27 27 24 34 —— -0.19 [-0.73; 0.34] 13.3%  11.6%
Wang et al. (2011) 26 7218 26 68 18 P 022 [-0.33; 0.76] 128%  11.4%
Lim et al. (2010) 24 3 2 20 4 5 — -0.25 [-0.85; 0.34] 10.7%  10.5%
Kim et al(2009) 9 2 2 10 4 1 ———— -1.01 [-1.98,-0.04] 4.0% 5.9%
Chang(2009) 23 8 3 23 8 4 —— -0.14 [-0.72; 0.44] 11.4%  10.8%
Lee (2008) 10 3 2 9 5 1 ——— -1.13 [-2.12;-0.14] 3.9% 5.8%
Lee et al. (2015) 15 2 2 15 4 2 — -0.88 [-1.63;-0.12] 6.7% 8.2%
Park (2018) 10 4 3 10 7 6 —— -0.56 [-1.46; 0.34] 4.7% 6.6%
Park et al. (2009) 10 5 1 10 7 2——w— -1.28 [-2.26;-029] 4.0% 5.8%
Fixed effect model 217 211 <> -0.48 [-0.67; -0.28] 100.0% -
Random effects model < -0.53 [-0.81; =0.25] --  100.0%
Heterogeneity: 1> = 48%, t° = 0.1031, p = 0.04 f T T I
-2 -1 0 1 2
A. Pain
Experimental Control Standardised Mean Weight Weight
Study Total Mean SD Total Mean SD Difference SMD 95%—Cl (fixed) (random)
Dias et al. (2017) 33 36 19 32 50 23 —= -0.66 [-1.16; -0.16] 21.5% 17.4%
Kunduracilaretal. (2018) 30 17 8 29 20 8 : -045 [-0.97; 0.068] 201%  17.3%
Lund et al. (2008) 27 6218 27 62 15 —— -0.03 [-0.57; 0.50] 18.9%  17.2%
Wang et al. (2011) 26 76 16 26 90 18 —— -0.81 [-1.38, -0.24] 16.7%  16.9%
Chang(2009) 23 39 7 23 34 7 H—s— 072 [012; 1.32] 15.0%  16.6%
Lee etal. (2015) 15 2 1 15 1 0 i ——— 160 [0.76; 243] 7.7% 14.5%
Fixed effect model 154 152 : -0.14 [-0.38; 0.09] 100.0% -
Random effects model 0.02 [-0.61; 0.84] -—  100.0%
Heterogeneity: /> = 86%, t° = 0.5199, p < 0.01 f T I f I
2 1 0 1 2
B. Physical function.
Figure 2. Forest plots of the effects of aquatic exercise.
= 9 3tof il ¢ 0] H3}37]8 225191, ThaFst o]
ElHo] A B85 P°ﬂ HERE A of] ZHE A 7 AT
BT Aol PR RAY BA BRI TN o vl Gon], S BURREE Elo] ek
SHE T3] S 112 €78 = A e ﬂ%ﬂ 3 2 1 2ozt et

wlErEA S st £ ATE YRR RANZOR

148  Global Health and Nursing

g

£ A70] A H 1R AT 22 EE B4

T

o O



230l 31 MHA 7|s0l 0jX|= g3 HAH

Standard Error
0.2 01 0.0
I

0.3
|

0.4

°
°

0.0 0.5

Standardised Mean Difference

Figure 3. Funnel plot for assessing the publication bias (n=11).
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