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Abstract
OBJECTIVE: Neuromuscular exercise is a new comprehensive rehabilitation therapy in recent years, but its effect on knee osteoarthritis is still controversial. The
purpose of this paper is to systematically evaluate the efficacy of neuromuscular exercise on knee osteoarthritis pain and function.
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METHODS: The randomized controlled trials addressing neuromuscular exercise in the treatment of knee osteoarthritis pain and function were retrieved from
PubMed, Cochrane Library, Embase, EBSCO, CNKI, Web of Science, China Biomedical Database (CBM), VIP, and WanFang Database. The retrieval time ranged
from database inception to October 2023. The neuromuscular training group (experimental group) was given neuromuscular training or neuromuscular training
as the main intervention; the control group was a blank group or given conventional rehabilitation. Outcome indicators included the Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC) score, walking time, knee stability, and the maximum number of knee flexion in 30 seconds. The risk of
bias was evaluated by the Cochrane Collaboration tool and the Physiotherapy Evidence Database. Meta-analysis was performed using RevMan 5.4 software.
RESULTS: A total of 11 randomized controlled trials were included, and 628 samples were extracted. The results of Meta-analysis showed that the experimental
group was superior to the control group in terms of WOMAC pain score [standardized mean difference (SMD)=0.38, 95% confidence interval (C/): 0.08-0.69,
P=0.01], knee stability (SMD=0.57, 95% C/: 0.23-0.92, P=0.001), the maximum number of knee joint flexion in 30 seconds (SMD=0.35, 95% Cl: 0.05-0.65,
P=0.02), and WOMAC physical function score (SMD=-0.79, 95% Cl: -=1.30 to —=0.28, P=0.002). In both groups, walking speed was increased and walking ability
was improved in patients with knee osteoarthritis, but there was no significant difference (walking time: SMD=-0.22, 95% C/: —0.48-0.03, P=0.09).
CONCLUSION: Neuromuscular exercise can effectively improve knee joint pain, enhance the stability of the knee joint, and promote functional recovery in
patients with knee osteoarthritis. However, more high-quality randomized controlled trials are still needed to further confirm the research.
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Figure 1 | Retrieval strategies of CNKI and PubMed databases
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Figure 2 | Literature screening flow chart
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Figure 5 | Comparison of the Western Ontario and McMaster Universities Osteoarthritis Index pain score after treatment between experimental group
and control group (included literature [22])
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Figure 6 | Comparison of the Western Ontario and McMaster Universities Osteoarthritis Index pain score after treatment between experimental group
and control group (deleted literature [22])
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Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
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ESET 2019 -T35 2754 34 458 2747 34 183% -1.00 [-1.50, -0.44] T
ZFE 201 -4989 784 18 -3441  a73 18 133% -2 233131134 T
ZREp 2018 -723 2T ET 35 493 2764 35 18.5% -0.82 [-1.31,-0.33] =
Total (95% CI) 169 181 100.0% -0.79[-1.30, -0.28] i
Heterogeneity: Taw® = 0.31; Chi*= 24.21, df = 5 (P = 0.0002); F= 79% g + : . >

Testfor overall effect: 2= 3.03 (F = 0.002)
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Figure 7 |
experimental group and control group

Experimental

Comparison of the Western Ontario and McMaster Universities Osteoarthritis Index physical function score after treatment between

Control Std. Mean Difference Std. Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI1
Allan 2014 22 704 41 -2 822 40 457% 054 [010, 0.99] ——
Halsgaard 2017 403 837 47 245 FAT 46 543% 019 [-0.21, 0.60]
Total {95% CI) 88 86 100.0% 0.35 [0.05, 0.65]
Heterogeneity: Chi=1.31, df= 1 (P = 0.25); F= 23% 4 2 E 2 4
Testior overall effect: 2= 2.31 (P = 0.02) Favours [experimental] Favours [control]
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Figure 8 | Comparison of the maximum number of knee flexions in 30 seconds after treatment between experimental group and control group

Experimental
Study or Subgroup  Mean

SD_Total Mean

Ganjave 2017 2 054 20
MATTHEWY 2011 16 1.23 B
T 2022 043 017 M
Total (95% CI) 67

Heterogeneity, Chif= 1.75, df= 2 (P = 0.42): F= 0%

Testfor overall effect 2= 3.26 (F =0.001)

Control Std. Mean Difference Std. Mean Difference
SD Total Weight IV, Fixed, 95% Cl IV, Fixed. 95% CI
185 059 20 305% 0.26 [-0.36, 0.88] —TE—
1141 1.02 9 10.8% 0.42 [0.63, 1.45] —
031 014 # &ET% 076 [0.31,1.21] ——
70 100.0% 0.57 [0.23, 0.92] -
2 0 1 z

Favours [control] Favours [experimental]
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Figure 9 | Comparison of knee stability after treatment between experimental group and control group
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight I, Fixed, 95% CI IV, Fixed, 95% CI
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Heterogeneity: Chi®*=6.40, df=4(F=017) F=37%

Test for overall effect: £=1.70 (F = 0.09)
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Figure 10 | Comparison of walking time after treatment between experimental group and control group
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Table 3 | Meta-analysis of Egger test results
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