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[bookmark: _Hlk97632346]Welcome to May 2025 GPA Evidence Updates, bringing you the latest evidence updates on physiotherapy interventions in some common conditions seen within the Ghanaian physiotherapy context. In this and subsequent editions, we bring you updates on Cerebral palsy, Low back pain, Stroke, and Parkinson’s disease. We look forward to expanding the condition portfolio based on your interest and uptake, and the formation of an evidence-based practice group within GPA to further this agenda.
[bookmark: _Hlk99935438]GPA Evidence Updates is brought to you by the Evidence-based Practice Research Group, a research group within Ghana Physiotherapy Association (GPA) to promote evidence-based practice culture amongst physiotherapists and other colleagues within the rehabilitation community.
These updates present new systematic reviews and clinical practice guidelines identified and compiled from comprehensive searches of the PubMed database. An archive of the monthly updates is available here.
In this update, each article title provides a link to the abstract in PubMed. For open-access articles, full-text articles are accessible by clicking the free full-text link (indicated in red text near the article title). Where you are interested in a full-text article that is not available, please contact the team and efforts will be made to access it for your use. It is important to critically appraise the quality of the systematic reviews and clinical practice guidelines before applying them to your practice, we therefore recommend the SIGN checklist for systematic reviews and the AGREE tool for clinical practice guidelines.
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No relevant guidelines were found this month for all conditions.
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[bookmark: CP_Systemtic_Review][bookmark: _Ref97704960][bookmark: _Hlk109796769]Cerebral palsy
1. Physical activity and exercise interventions in adults with cerebral palsy: a systematic review of quantitative and qualitative studies. Free Full-text article
Andreopoulou G, Meharry JB, Jagadamma KC et al
Disabil Rehabil. 2025 May;47(9):2170-2184. doi: 10.1080/09638288.2024.2391568. 
Results: A total of 16 studies encompassing 346 children with CP, aged 3-14 years, were included. The meta-analysis indicated that NIBS is safe and well-tolerated [Risk Difference = 0.16, 95% CI - 0.01-0.33], with a low incidence of adverse events. Significant improvements were observed in mobility post-intervention and at one-month follow-up, particularly in Gross Motor Function Measure scores [standard mean difference (SMD) = 0.47 to 0.63, P < 0.05]. Gait parameters, including gait velocity (SMD = 1.28, P < 0.01) and stride length (SMD = 0.70, P = 0.01) showed immediate improvements. However, no significant improvements were found in balance post-tDCS or at follow-up.
Conclusions: Our findings support the use of NIBS as a safe and feasible tool for enhancing mobility in children with CP, demonstrating both immediate and sustained improvements in gait parameters such as velocity and stride length. However, the impact on balance remains inconclusive. Future research should focus on extending follow-up periods, increasing sample sizes, and exploring tailored stimulation protocols to better understand the long-term efficacy and optimal application of NIBS in pediatric populations

2. Safety and effectiveness of non-invasive brain stimulation on mobility and balance function in children with cerebral palsy: a systematic review and meta-analysis. Free full-Text Article
Zhong M, Zhang Y, Luo J et al. 
J Neuroeng Rehabil. 2025 May 18;22(1):111. doi: 10.1186/s12984-025-01619-7.
Results: Twenty-two studies met the inclusion criteria. The interventions of the nine studies included in the meta-analysis did not improve walking speed over a distance of 10 m (SMD = -0.03, 95% CI: -0.34-0.40, p = 0.88, I2 = 0%) or endurance (distance covered in 2 or 6 min) (SMD = 0.25, 95% CI: -0.10-0.59, p = 0.16, I2 = 0%), but there was an improvement in lower limb muscle strength in favour of the experimental groups (SMD = 0.59, 95% CI: 0.19-0.99, p = 0.004, I2 = 20%). Only a few studies reported on psychosocial outcomes, quality of life, or intervention sustainability.
Conclusions: Further research is needed to explore the impact on psychosocial outcomes and quality of life in adults with CP and the sustainability of physical activity participation.
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Low back pain
1. Evaluating the effectiveness of six exercise interventions for low back pain: a systematic review and meta-analysis Free Full text 
Cheng M, Tian Y, Ye Q, et al.
BMC Musculoskelet Disord. 2025 May 1;26(1):433
Results: The overall effect size for six exercise therapies for low back pain was significant (SMD= -1.21, P < 0.00001). Subgroup analyses showed yoga had the largest effect (SMD= -1.97, P = 0.0001). Exercise duration ≤ 30 min (SMD= -1.31, P < 0.0001), frequencies > 4 times/week (SMD= -1.56, P < 0.00001), and cycles ≤ 4 weeks (SMD= -1.61, P < 0.00001) were most effective. Sample sizes of 30~60 cases (SMD= -1.36, P < 0.00001) and studies with moderate bias risk (SMD= -1.37, P < 0.00001) also showed large effects. The Oswestry Disability Index scores demonstrated the most significant effect size (SMD= -3.35, P < 0.00001). The effect size of the physical factors in the control group was the largest (SMD= -1.85, P < 0.00001).
Conclusion: All six exercise therapies effectively alleviated low back pain, with yoga showing the best results. The optimal exercise intervention protocol involved exercise duration not exceeding 30 min per session, frequency of more than 4 times per week, and cycle not exceeding 4 weeks. Additionally, exercise interventions exhibited the most significant improvements in Oswestry Disability Index scores for low back pain.

2. Therapeutic Exercise is Effective in Reducing the Intensity of Nonspecific Low Back Pain in Children and Adolescents: A Systematic Review and Network Meta-analysis
García-Moreno JM, Calvo-Muñoz I, Gómez-Conesa A, et al. 
Arch Phys Med Rehabil. 2025 May;106(5):771-780
Data synthesis: A meta-analysis of 11 controlled trials with 827 participants found that physiotherapy treatments effectively reduced NSLBP intensity on posttest measurement (d+=0.75; 95% confidence interval [CI], 0.30-1.20) and 6-month follow-up (d+=0.35; 95% CI, -0.72 to 1.40). Network meta-analysis showed both therapeutic exercise (d+=1.11; 95% CI, 0.48-1.74) and a combination of therapeutic exercise and manual therapy (d+=1.45; 95% CI, 0.40-2.49) were effective compared to no treatment. There were no significant differences between therapeutic exercise and the combination of therapeutic exercise and manual therapy.
Conclusions: Physical exercise has proven to be the most effective treatment for addressing the intensity of NSLBP in children and adolescents. While combining it with manual therapy may yield even better results, it is crucial to emphasize that physical exercise should serve as the cornerstone in the physiotherapeutic approach to managing NSLBP intensity in this age group.

3. Systematic review of digital health interventions to support self-management of low back pain in the workplace Free full text 
Chen M, Sparkes V, Sheeran L, et al. 
Digit Health 2025 May 26:11:20552076251336281. doi: 10.1177/20552076251336281
Results: Five studies were included, featuring DHIs delivered via web-based platforms or mobile applications. Interventions incorporated exercise, ergonomics education, and work activity modification. Only one study used a tailored approach based on theoretical frameworks and individualised work classifications. Moderate-quality evidence supported improvements in pain, disability, and physical performance, but effects on quality of life, psychosocial factors, and work outcomes were inconsistent. Integration with occupational health pathways was absent in all studies.
Conclusions: The lack of tailoring and integration within occupational health systems limits the scalability and impact of DHIs for workplace LBP. Future research should focus on personalised, theory-driven interventions and systemic alignment with occupational health policies to enhance their feasibility, implementation, and long-term outcomes.

4. Physiotherapy approaches for coccydynia: evaluating effectiveness and clinical outcomes
Blanco-Diaz M, Palacios LR, Martinez-Cerón MDR, et al.
BMC Musculoskelet Disord. 2025 May 26;26(1):514
Results: Nine RCTs comprising 532 participants were included. The Cochrane risk-of-bias assessment indicated a moderate to high risk in several domains, particularly in allocation concealment and blinding. ESWT demonstrated significant reductions in pain and improvements in functional outcomes, with benefits sustained up to six months in some cases. Manual therapy was particularly effective in recent-onset coccydynia, although its efficacy diminished over time. kinesiotaping (KT) improved pain perception but showed limited impact on disability measures. Six studies were rated as moderate to high quality (PEDro scores 6-7), while three were low quality (scores ≤ 4). Despite promising results, heterogeneity in interventions, small sample sizes, and short follow-up periods limited definitive conclusions.
Conclusion: Physiotherapy interventions, particularly ESWT, are promising conservative treatment options for coccydynia. However, methodological variability and limited long-term follow-up hinder definitive conclusions. Future research should prioritize standardized protocols, larger sample sizes, and extended follow-up to strengthen the evidence base for clinical recommendations.

5. Long-term effectiveness of non-surgical interventions for chronic low back pain: a systematic review and meta-analysis
Jenkins HJ, Corrêa L, Brown BT, et al.,
Lancet Rheumatol 2025 May 28: S2665-9913(25)00064-5. doi: 10.1016/S2665-9913(25)00064-5
Findings: 75 trials (15 395 participants) were included. Risk of bias was rated high for the majority of studies (51 [68%] of 75). In people with non-specific chronic low back pain at long-term follow-up, there was moderate certainty evidence that cognitive behavioural therapy and mindfulness probably result in reductions in pain intensity (mean difference -7·2 [95% CI -9·8 to -4·6]; I2 =0·0 for cognitive behavioural therapy and -10·0 [-14·4 to -5·6]; I2 =0·1 for mindfulness) and disability (-5·7 [-7·7 to -3·7]; I2 =0·0 and -9·3 [-14·4 to -4·1]; I2 =11·1). Goal setting (-8·3 [-12·8 to -3·9]; I2 =4·8) and needling (-4·8 [-8·1 to -1·5]; I2 =0·0) probably reduce disability at long-term follow-up. There was low certainty evidence that multidisciplinary care could reduce pain intensity (-10·1 [-16·6 to -3·7; I2 =0·0) and exercise might reduce disability (-10·2 [-17·5 to -2·9]; I2 =33·5) at very long-term follow-up. Heterogeneity was evident in several of the meta-analyses, and results should be interpreted with caution.
Interpretation: Some interventions, including cognitive behavioural therapy, mindfulness, exercise, and multidisciplinary care could produce the long-term benefits required to reduce the global burden due to non-specific chronic low back pain; however, the effects are mostly small, and the strength of evidence is relatively uncertain. Greater attention is needed on developing and testing interventions with long-term effects for chronic low back pain.

6. The physical and psychological effectiveness of mHealth-based physiotherapy for patients with chronic non-specific low back pain: A systematic review and meta-analysis
Shi W, Chen L, Zhang Y, et al.
J Telemed Telecare. 2025 May 28:1357633X251340037
Results: A total of 37 RCTs involving 5832 participants were included. The risk of bias was generally low in the included studies. The results indicated that mHealth-based physiotherapy for individuals' CNLBP was more effective in reducing pain intensity (standardized mean difference [SMD] -0.32, 95% CI -0.48 to -0.17; P < 0.001), improving physical disability (SMD -0.30, 95% CI -0.42 to -0.18; P < 0.001), and decreasing fear-avoidance (SMD -0.28, 95% CI -0.47 to -0.09; P = 0.004). However, the mHealth-based physiotherapy was less effective on decreasing anxiety (SMD 0.29, 95% CI 0.06-0.52; P = 0.01) and remained unclear in decreasing depression (SMD 0.13, 95% CI -0.05 to 0.31; P = 0.16) and improving self-efficacy (SMD 0.14, 95% CI -0.06 to 0.34; P = 0.18). In subgroup analyses of pain intensity and physical disability, mHealth-based physiotherapy for individual with CNLBP was more effective than outpatient-based physiotherapy, home-based physiotherapy with simple supervision or unsupervision and waiting-list groups.
Conclusion: Our meta-analysis suggested that mHealth-based physiotherapy holds significant potential for reducing pain intensity and fear-avoidance, and improving physical disability in individuals with CNLBP compared to traditional physiotherapy model. However, its effect was less on reducing anxiety and depression, and improving self-efficacy.
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Stroke
1. Effect of electrical stimulation in the treatment on patients with foot drop after stroke: a systematic review and network meta-analysis.
He W, Yaning L, Shaohong Y.  
J Stroke Cerebrovasc Dis. 2025 May;34(5):108279. doi: 10.1016/j.jstrokecerebrovasdis.2025.108279. 
Results: Traditional meta-analysis and network meta-analysis were performed using RevMan5.4 software and Stata 14.0 software respectively. A total of 37 RCTs were included, involving 2309 patients. The results of the traditional meta-analysis showed that compared with CRT, ES combined with CRT was effective in improving the range of motion (ROM) of ankle dorsiflexion in patients with FD after stroke and significantly improved the fugl-meyer assessment of lower extremity (FMA-LE) scores. For patients with FD with different disease duration, the subgroup analysis results showed that the ES improved the ROM of ankle dorsiflexion of patients in recovery phases (1-6 months) better than those in the acute phases (≤ 1 month) and sequelae phases (≥ 6 months), but the overall results of the three groups were not significantly different. The ES improved the lower limb motor function of patients in the recovery phases better than those in the acute phases, and the efficacy was not significant in patients in the sequelae phases (P > 0.05). The results of network meta-analysis showed that the best probability of improving the dorsiflexion angle of the ankle was electroacupuncture (EA) > transcranial direct current stimulation (tDCS) > transcutaneous electrical nerve stimulation (TENS) > functional electrical stimulation (FES) > neuromuscular electrical stimulation (NMES) > electromyographic biofeedback therapy (EMGBFT) > conventional rehabilitation therapy (CRT); the best probability of improving the dorsiflexion angle of the ankle was EA > EMGBFT > tDCS > FES > TENS > NMES > CRT.
Conclusions: The current evidence showed that the ES combined with CRT can effectively improve the ROM of ankle dorsiflexion and lower limb motor function in patients with FD after stroke, especially the patients in recovery phases. Among the different types of ES, EA had the best effect than other types of ES.

2. Effects of Robot-Assisted Therapy for Upper Limb Rehabilitation After Stroke: An Umbrella Review of Systematic Reviews.
Park JM, Park HJ, Yoon SY, et al.  
Stroke. 2025 May;56(5):1243-1252. doi: 10.1161/STROKEAHA.124.048183. 
Results: Compared with conventional therapy, the effect of robot-assisted therapy on the Fugl-Meyer assessment was summarized as a significant standardized mean difference (SMD) of 0.29 (95% CI, 0.14-0.44; number of individual RCTs reanalyzed, 100 RCTs), and the additional effect of robot-assisted therapy was an SMD of 0.42 (95% CI, 0.23-0.61; 16 RCTs). However, these Fugl-Meyer assessment improvements did not meet the minimum clinically important difference thresholds identified in previous studies: 12.4 for subacute and 3.5 for chronic stroke. For activities of daily living, only the additional effect was significant by SMD of 0.35 (95% CI, 0.17-0.54; 26 RCTs), muscle strength was significant by SMD of 0.46 (95% CI, 0.22-0.70; 31 RCTs), and spasticity was not significant by SMD of -0.25 (95% CI, -0.55 to 0.06; 25 RCTs).
Conclusions: Robot-assisted therapy shows statistically significant improvements in motor recovery as measured by the Fugl-Meyer assessment in patients with stroke, both at the same dose and as an add-on to conventional therapy; however, these improvements do not meet the minimum clinically important difference. These benefits are consistent across different stages of stroke recovery, different types of robotic devices, duration of intervention, and training sites. However, the heterogeneity of included studies in patient population, stroke severity, intervention protocol, and robot type limits generalizability. High-quality trials are needed to better define the value of robot-assisted therapy across various devices and strategies.

3. Thermography in Stroke-A Systematic Review. Free Full text
Podlasek A, Petrov I, Stankov Z, et al.  
Medicina (Kaunas). 2025 May 6;61(5):854. doi: 10.3390/medicina61050854. 
Results: A total of 20 studies were included after screening 277 records. Thermography emerged as a promising tool for stroke patients in both the acute and chronic phases. In the acute phase, it demonstrated potential in detecting early signs of carotid occlusive disease by identifying temperature differences in the forehead or neck regions. Additionally, thermography contributed to the differential diagnosis of Wallenberg syndrome. In the chronic phase, it exhibited clinical utility in monitoring rehabilitation progress. 
Conclusions: Thermography shows promise as a non-invasive tool for stroke assessment and monitoring. While preliminary studies suggest physiological relevance, its clinical utility remains investigational and requires further validation.

4. Effects of mirror therapy on motor and functional recovery of the upper extremity in subacute stroke: Systematic review and meta-analysis. Free full text
Hsieh YL, Yang TY, Peng ZY et al.  
PM R. 2025 May;17(5):567-581. doi: 10.1002/pmrj.13316. Epub 2025 Jan 24. PMID: 39853944; PMCID: PMC12065093.
Synthesis: Fifteen studies with 546 participants were included. An overall effect of MT was found for motor impairment (effect size [95% confidence interval]: 0.473 [0.274-0.673], p < .001), motor function (0.266 [0.059-0.474], p = .012), and activities of daily living (ADL) (0.461 [0.25-0.671], p < .001), compared with controls. There was a significant difference in motor impairment (0.39 [0.134-0.647], p = .003), motor function (0.298 [0.003-0.593], p = .048), and ADL (0.461 [0.157-0.766], p = .003) in favor of bimanual MT compared with controls. No significant effect was found for unimanual MT.
Conclusion: MT, specifically bimanual MT, is an effective intervention for improving motor recovery, motor function, and ADL in individuals with subacute stroke, whereas unimanual MT does not show significant benefits in these areas.

5. Efficacy of acupuncture on lower limb motor dysfunction following stroke: A systematic review and meta-analysis of randomized controlled trials. Free Full Text 
Chen P, Jin X, Yu D, et al. 
PLoS One. 2025 May 7;20(5):e0312918. doi: 10.1371/journal.pone.0312918. 
Results: Twelve studies involving 1318 patients, most of which showed low or unclear risk of bias, were included in this review. Meta-analysis results indicate that compared with conventional treatment, acupuncture intervention can improve scores in Fugl-Meyer Assessment for lower scale (SMD = -0.48, 95% CI [-0.92, -0.04], Z = 2.16, P = .03), Berg Balance Scale (SMD = -0.86, 95%CI [-1.65, -0.07], Z = 2.14, P = .03), Functional Ambulation Category scale (SMD = -0.74, 95%CI [-2.33, 0.84], Z = 0.92, P = .36), and Modified Barthel Index Scale (SMD = 0.27, 95%CI [-0.30, 0.84], Z = 0.94, P = .35).
Conclusion: The results of this study suggest that acupuncture combined rehabilitation training may be more effective than conventional rehabilitation alone in improving LLMD, balance function, walking ability, and daily living activities after stroke. Despite limitations due to the low quality of the included studies and methodological constraints, acupuncture combined with rehabilitation training may serve as an effective approach for the treatment of LLMD poststroke.

6. Electromechanical-assisted training for walking after stroke. Free Full Text
Mehrholz J, Kugler J, Pohl M, et al.  
Cochrane Database Syst Rev. 2025 May 14;5(5):CD006185. doi: 10.1002/14651858.CD006185.pub6. 
Results: Electromechanical-assisted gait training in combination with physiotherapy probably increases the odds of participants becoming independent in walking (odds ratio (OR) 1.65, 95% confidence interval (CI) 1.21 to 2.25; P = 0.001; I² = 31%; 51 studies, 2148 participants; moderate-certainty evidence); probably does not increase mean walking velocity (mean difference (MD) 0.05 m/s, 95% CI 0.02 to 0.08; P < 0.001; I² = 58%; 73 studies, 3043 participants; moderate-certainty evidence); and does not increase mean walking capacity (MD 11 metres walked in 6 minutes, 95% CI 1.8 to 20.3; P = 0.02; I² = 43%; 42 studies, 1966 participants; high-certainty evidence). Electromechanical-assisted gait training does not increase or decrease the risk of loss to the study during the intervention or the risk of death from all causes (high-certainty evidence). At follow-up after study end, electromechanical-assisted gait training in combination with physiotherapy may not increase the odds of participants becoming independent in walking (OR 1.64, 95% CI 0.77 to 3.48; P = 0.20; I² = 69%; 8 studies, 569 participants; low-certainty evidence), and probably does not increase mean walking velocity (MD 0.05 m/s, 95% CI -0.03 to 0.13; P = 0.22; I² = 66%; 17 studies, 857 participants; moderate-certainty evidence) or mean walking capacity (MD 9.6 metres walked in 6 minutes, 95% CI -14.6 to 33.7; P = 0.44; I² = 53%; 15 studies, 736 participants; moderate-certainty evidence). Our results must be interpreted with caution because (1) some trials investigated people who were independent in walking at the start of the study; and (2) there was variation between trials with respect to the devices used and duration and frequency of treatment.
Conclusions: Moderate-certainty evidence shows that people who receive electromechanical-assisted gait training in combination with physiotherapy after stroke are probably more likely to achieve independent walking than people who receive gait training without these devices.We concluded that nine patients need to be treated to prevent one dependency in walking. Further research should consist of large, definitive pragmatic phase 3 trials undertaken to address specific questions about the most effective frequency and duration of electromechanical-assisted gait training, as well as how long any benefit may last. Future trials should consider time poststroke in their trial design.

7. How do we measure dysarthria after stroke? A systematic review to guide the core outcome set for dysarthria. Free Full Text
Mitchell C, El Kouaissi S, Duncan-Zaleski M, et al. 
BMJ Open. 2025 May 23;15(5):e099662. doi: 10.1136/bmjopen-2025-099662. 
Results: Following screening, 19 publications reporting 12 measurement instruments were identified. According to COSMIN standards, all 19 publications were rated as having low, very low or unknown quality of evidence. Three measurement instruments were identified as having the most relevant clinical utility to the population, the highest quality of evidence and had the potential to measure some specific aspects from three of the four agreed domains, intelligibility, conversations and living well with dysarthria from the patient and clinician perspective. These were the Frenchay Dysarthria Assessment II, the Communication Outcomes After Stroke Scale and the Therapy Outcome Measures for Dysarthria.
Conclusions: This review provides a comprehensive overview and appraisal of dysarthria measurement instruments to align with a Core Outcome Set. We only included English language-based measurement instruments. Many dysarthria measurement instruments were developed for non-stroke populations, including progressive dysarthria, with limited psychometric data for stroke. Measurement instruments with uncertain quality of evidence can still be considered for inclusion with a Core Outcome Set and three have been suggested. There is a need for further psychometric testing of these and the development of new measurement instruments to cover all aspects of intelligibility, conversations, living well with dysarthria and communication partner skills.

8. Impact of Stroke Impairment and Phases in Daily Steps of Stroke Survivors Living in Community: A Systematic Review with Meta-analysis.
Guediri A, Mandigout S, Agbohessou KG, et al. 
Am J Phys Med Rehabil. 2025 May 1;104(5): e66-e74. doi: 10.1097/PHM.0000000000002649.
Results: A total of 47 studies were included, encompassing 1749 participants. There were 494 in the minor stroke group, 1097 in the minor and moderate group, and 158 in the moderate and severe group. A significant difference in daily steps was observed across these groups (P < 0.01), with the first group averaging 4645 steps/day, the second 3610 steps/day, and the third 1990 steps/day. No significant difference was found between the subacute and chronic groups in terms of daily steps (3839 vs 3783 steps/day).
Conclusions: The study highlights the significant impact of stroke impairment on daily step count. We recommend implementing targeted interventions, particularly during the chronic phase, to increase PA levels in stroke survivors, tailored to the specific impairments of each patient.

9. Reporting of Adverse Events in Studies Involving Treadmill Gait Training After Stroke: A Systematic Review
Souza JM, Cardoso DCR, Silva STD, Azevedo JA, et al.
NeuroRehabilitation. 2025 May;56(3):274-288. doi: 10.1177/10538135241308805. 
Results: Fifty-one studies were included with 1,571 participants. The most frequent adverse events reported were pain (6 studies), new strokes (6 studies), and medical complications (4 studies) were the most commonly observed. Studies whose groups underwent treadmill training reported a higher number of adverse events compared to groups that did not receive this intervention.
Conclusion: The reporting of adverse events in studies involving treadmill training post-stroke is inconsistent and non-systematic. There appears to be an association between treadmill training and the occurrence of adverse events in this population.

10. Speech and Language Therapy Plus Electroacupuncture or Non-Invasive Brain Stimulation for Post-Stroke Aphasia: A Systematic Review and Network Meta-Analysis. 
Zhang L, Lin B, Huang Y, et al.
NeuroRehabilitation. 2025 May;56(3):302-314. doi: 10.1177/10538135241312600.
Results: A total of 66 studies were included. The NMA assessing the effectiveness of various interventions for improving speech, repetition, and listening comprehension skills following SLT revealed that combined therapies generally outperformed SLT alone. For speaking skills, SLT + Electroacupuncture demonstrated the highest likelihood of improvement (SUCRA = 84.6). For repetition scores, SLT + Electroacupuncture was effective (SUCRA = 92.0). In listening comprehension, SLT + tDCS showed the greatest potential for improvement (SUCRA = 89.8). 
Conclusions: The results revealed that any type of SLT-based combination intervention was more effective than SLT alone.

11. Interventional effects of modified constraint-induced movement therapy on upper limb function in patients who had a stroke: systematic review and meta-analysis. Free Full Text
Liu J, Wang Z, Wang C, et al. 
BMJ Open. 2025 May 30;15(5):e094309. doi: 10.1136/bmjopen-2024-094309. 
Results: A total of 16 studies including 612 patients were included. Rehabilitation outcomes were assessed using the Fugl-Meyer Assessment (I²=90.34%), Motor Activity Log-Quality of Movement (I²=36.02%), Motor Activity Log-Amount of Use (I²=65.76%), Action Research Arm Test (I²=62.66%) and the Wolf Motor Function Test (I²=36.78%). Low-level evidence suggests that m-CIMT improves upper limb function in patients who had a stroke (all p<0.05). Subgroup analyses indicate that m-CIMT is effective in patients with 'chronic stroke' (p=0.001) and in patients who had a stroke with a course duration of '>2 months' (p=0.005). Intervention periods of '2-4 weeks' (p=0.008) and '5-12 weeks' (p<0.01), as well as intervention durations of '30-60 min' (p=0.006) and '120-180 min' (p=0.045), were all found to improve upper limb function in patients who had a stroke.
Conclusion: Low-level evidence suggests that m-CIMT can improve upper limb function in patients who had a stroke, although some indicators exhibit high heterogeneity. Therefore, this conclusion should be interpreted with caution. m-CIMT appears to improve upper limb function in patients who had a stroke with a course duration of more than 2 months, as well as in patients with chronic stroke. The intervention period should be at least 2 weeks, and each training session should last at least 30 min. Future studies should adopt more rigorous methodologies and larger sample sizes to further validate the efficacy of m-CIM.

12. The effect of transcranial direct current stimulation combined with task-specific training on spatio-temporal gait parameters and functional mobility in individuals with stroke: a systematic review and meta-analysis. 
Miranda de Aquino Miranda J, Sousa de Andrade PH, Henrique MESA, et al. Top Stroke Rehabil. 2025 May;32(4):438-457. doi: 10.1080/10749357.2024.2411878. 
Results: A total of 1,685 studies were identified, of which 18 were included in the qualitative analysis. Seven studies were included in the meta-analysis; all outcomes were classified as "very low quality." Improvements in walking speed only were associated with tDCS combined with task-specific training (mean difference [MD], 0.06; 95% confidence interval [CI]: 0.04, 0.07; p < 0.001; I = 0%). There were no differences in other spatio-temporal gait parameters or functional mobility.
Conclusion: This systematic review provides low-quality evidence that tDCS, in combination with task-specific training, increases speed in individuals after stroke. Both interventions, tDCS and task-specific training, are inexpensive and easy to implement; therefore, the mean estimate may be considered clinically worthwhile, although the CIs spans both clinically trivial and worthwhile effects. 
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[bookmark: PD_Systemtic_Review][bookmark: _Ref97704993][bookmark: _Hlk133050438]Parkinson’s disease
1. The effects of stretching in Parkinson's disease: A systematic review of randomized controlled trials.
Free Full Text
Duñabeitia I, González-Devesa D, Blanco-Martínez N, et al.,
Parkinsonism Relat Disord. 2025 May; 134:107796. doi: 10.1016/j.parkreldis.2025.107796. 
Results: Twelve randomized controlled trials were analyzed. Stretching programs lasted 4 weeks to 6 months. Positive effects were observed in motor symptoms and functional mobility for people with PD, although these were generally less pronounced compared to interventions like Tai Chi or WuQinXi Qigong. In contrast, mixed results to no significant improvements were observed for balance, gait, strength, cardiorespiratory fitness, mental health, neurocognitive function, sleep quality, physical activity levels, and fatigue.
Conclusion: Stretching improves motor symptoms and mobility in people with PD, but its benefits for gait, motor function, and mental health are limited compared to other exercises. Further studies are needed to assess its impact on motor and neurocognitive functions.

2. Traditional Chinese exercises for the treatment of neuropsychiatric symptoms in Parkinson's disease: A systematic review and meta-analysis. Free Full Text
Tan W, Pan Z, He J, et al., 
Complement Ther Med. 2025 May; 89:103134. doi: 10.1016/j.ctim.2025.103134.
Results: Eighteen studies involving 937 participants were included. The meta-analysis showed significant improvements in depression-related scales (standardized mean difference (SMD) = -1.30, 95 % confidence interval (CI): -2.10 to -0.49, p = 0.002), anxiety-related scales (SMD = -1.11, 95 %CI: -2.14 to -0.08, p = 0.03), sleep disorder-related scales (SMD = -0.71, 95 %CI: -0.99 to -0.43, p < 0.00001), and cognition-related scales (SMD = 0.91, 95 %CI: 0.44-1.38, p = 0.0001). Quality of life also improved (SMD = -1.35, 95 % CI: -2.38 to -0.31, p = 0.01; SMD = 0.99, 95 % CI: 0.54-1.43, p < 0.0001). Subgroup analyses grounded in the duration of the intervention suggested that interventions lasting up to 12 weeks showed more significant anti-depression and anti-anxiety effects while those lasting beyond 12 weeks demonstrated greater improvements in sleep quality and cognitive function. Additionally, subgroup analyses based on the type of intervention revealed that both using TCEs alone and the combination of TCEs with conventional medications showed greater effects on anti-depression and cognitive function, while the latter yield more significant anti-anxiety effects. However, no statistical significance was found for fatigue-related scales. The clinical trials included in this review also lacked a thorough description of the randomization process, and only a small proportion reported adequate allocation concealment procedures, raising concerns about potential selection bias. Moreover, owing to the inherent characteristics of TCEs, blinding both participants and practitioners is challenging, which may result in performance bias. Additionally, the absence of blinding could allow assessors' subjective influences to affect the outcomes, leading to detection bias. The overall quality of the evidence, as assessed according to the GRADE criteria, was rated as very low or low for most of outcomes.
Conclusions: The findings indicated that the use of TCEs may have potential to alleviate the severity of NPSs including depression, anxiety, sleep disorders, and enhance cognition function and overall quality of life in PD patients. Nevertheless, given the limited number of studies and their methodologic issues such as the absence of blinding, along with the small sample sizes, significant heterogeneity across these primary studies, careful interpretation of the results is warranted. More high-quality research with larger sample sizes, including double-blind studies or those employing an active control group involving exercises such as walking, ought to be carried out to validate the above findings and strengthen the evidence base.

3. Moderators of aerobic exercise effects on motor symptoms in patients with Parkinson's disease: A systematic review and meta-analysis.
Authors: Kim R, Kang N, Lee JH, et al., 
Parkinsonism Relat Disord. 2025 May; 134:107779. doi: 10.1016/j.parkreldis.2025.107779
 Results: Aerobic exercise interventions demonstrated significant improvements in overall motor function. Although all categories were significantly effective in improving motor function, aerobic-based combined exercise had a greater effect size on motor symptoms compared to aerobic exercise alone. Additionally, ≥60 min per session showed a significantly increased effect size compared to <60 min per session. The impact of aerobic exercise did not differ based on exercise frequency, period, or intensity.
Conclusions: Our observations suggest that aerobic-based combined exercise and exercise sessions lasting 60 min or longer may be associated with greater improvements in motor symptoms in patients with PD.

4. Aquatic Therapy Versus Land-Based Therapy in Patients with Parkinson's Disease: A Systematic Review. Free Full Text
Santamaría G, Fernández-Gorgojo M, Gutiérrez-Abejón E, et al., 
J Funct Morphol Kinesiol. 2025 May 12;10(2):170. doi: 10.3390/jfmk10020170.
Results: Of the 413 records identified, 135 duplicates were removed, and 265 did not meet the selection criteria. Thirteen RCTs comprising 511 patients (age range: 50-80 years) were eligible. Most studies reported beneficial effects of AT, with no serious adverse events. Compared to LT, AT led to significant improvements (p < 0.05) in quality of life, mental health, pain, flexibility, and sleep quality. No evidence was provided of the beneficial effects of AT compared to LT on balance, gait, and strength; however, significant improvements were observed in the AT group from baseline (p < 0.05). 
Conclusions: AT appears to be a safe and effective intervention for improving the quality of life, mental health, pain, flexibility, and sleep quality in PD patients. While balance, gait, and strength may also benefit, the evidence comparing AT to LT remains inconclusive due to variability in study protocols.

5. Non-invasive Brain Stimulation Combined with Exercise on Gait in Patients with Parkinson's Disease: A Systematic Review and Meta-Analysis.
Xia S, Chen F, Wang W, et al., 
NeuroRehabilitation. 2025 May;56(3):259-273. doi: 10.1177/10538135251320263. 
Results: We examined nine studies, comprising 242 patients, for our meta-analysis. According to our findings, NIBS combined with exercise improved TUGT time (MD -0.83; 95% CI, -1.48 to -0.17) and gait parameters including stride length (MD 19.93; 95% CI, 3.06 to 36.81). In subgroup analyses of different intervention types, UPDRS-III scores were significantly reduced by repetitive transcranial magnetic stimulation (rTMS) combined with exercise (MD -5.63; 95% CI, -9.31 to -1.95) and NIBS combined with treadmill training (MD -5.95; 95% CI, -10.12 to -1.79). TUGT time (MD -1.07; 95% CI, -1.94 to -0.20) and cadence (MD -6.06; 95% CI, -10.24 to -1.87) were significantly affected by transcranial direct current stimulation (tDCS) combined with exercise. NIBS combined with physical therapy produced a notable improvement in TUGT time (MD -1.31; 95% CI, -2.37 to -0.26).
Conclusions: NIBS combined with exercise may have synergistic effects on gait performance in PD. To achieve the greatest benefits for individuals with PD, future research should concentrate on identifying the most appropriate stimulation parameters and intervention features.

6. A systematic review of the factors associated with the psychological wellbeing of people with Parkinson's in the COVID-19 pandemic. Free Full-Text Article
Authors: Gotheridge H, Eccles FJR, Murray C, et al., 
Disabil Rehabil. 2025 May;47(9):2234-2245. doi: 10.1080/09638288.2024.2395460. 
Results: Worsening of motor symptoms, poor motor-related daily living experiences and motor symptoms during "off time" (when symptom suppressing medication has worn off) as well as less physical activity emerged as the most consistent risk factors of worsened or poorer psychological wellbeing. A deviation from pre-pandemic risk factors was identified, with age and gender not identified as consistent risk factors.
Conclusions: The implications of this review are not limited to preparing for future pandemics but can also be applied to more common concerns with comparable contextual characteristics such as yearly flu outbreaks, social isolation, and economic uncertainty.

7. Impact of Transcranial Direct Current Stimulation on Dual-Task Gait Performance in Parkinson's Disease: A Systematic Review.
Moeyersons C, Karagiannidou E, Al Omari S, et al., 
NeuroRehabilitation. 2025 May;56(3):289-301. doi: 10.1177/10538135241308786. 
Results: Four randomized controlled trials and four crossover studies, involving 222 PD patients (mean age 64.17 years, range 50.9-72) at Hoehn & Yahr stages 1-3, met the inclusion criteria. Three of six studies targeting the dorsolateral prefrontal cortex showed significant improvements in dual-task gait performance, particularly in gait speed (p ≤ 0.046), compared to sham. No significant improvements were observed with primary motor cortex or cerebellar stimulation (all p's ≥ 0.100).
Conclusions: tDCS targeting the dorsolateral prefrontal cortex may improve dual-task gait performance in PD, but further studies are needed to refine protocols and confirm its therapeutic potential.

8. Optimal dose and type of exercise improve the overall balance in adults with Parkinson's disease: a systematic review and Bayesian network meta-analysis. Free Full Text
Authors: Fan X, Yuan Y, Bai Y, et al., 
Neurol Sci. 2025 May 27. doi: 10.1007/s10072-025-08244-1.
Results: The analysis included 73 studies with 3,747 PD patients, assessing the effects of different exercises on balance. The findings demonstrate a nonlinear increasing dose-response relationship. Dance was the most effective, with an optimal dose of 1000 METs-min/week, closely followed by aerobic exercise (AE) at 1200 METs-min/week. Aquatic exercise (AQE), multicomponent exercise (MulC), and sensory exercise (SE) exhibited an inverted U-shaped response, with peak improvements at 700 METs-min/week for AQE, 610 METs-min/week for MulC, and 620 METs-min/week for SE. Balance and gait training (BGT), mind-body exercise (MBE), and resistance training (RT) also significantly improved balance, with optimal dosages below 750 METs-min/week.
Conclusion: Specific exercises, particularly dance at 1000 METs-min/week, significantly enhance balance in PD patients. Nonlinear dose-response patterns and inverted U-shaped curves were evident, supporting the necessity for personalized exercise prescriptions based on the minimal clinically important difference (MCID) identified for AE, AQE, MBE, MulC, and SE, to optimize therapeutic outcomes. 

9. Transcranial ultrasound stimulation in neuromodulation: a bibliometric analysis from 2004 to 2024. Free Full Text Article
Wang J, Wang Y, Qie S.
Front Neurosci. 2025 May 13; 19:1595061. doi: 10.3389/fnins.2025.1595061. 
Results: A total of 577 literatures were included. The results show that the annual publication volume shows an increasing trend, reaching a peak in 2024. The United States, China and Germany dominated the number of publications, with the largest number of institutions being Harvard University, the University of Toronto and Brigham and Women's Hospital. Brain stimulation is the journal with the most articles and citations. Research hotspots include transcranial magnetic stimulation, noninvasive brain stimulation, Parkinson's disease, and Alzheimer's disease.
Conclusion: A bibliometric analysis of the literature shows that research interest in transcranial ultrasound stimulation is growing rapidly, with annual publications growing exponentially since 2013 and receiving increasing attention from researchers. The findings suggest that TUS is currently used primarily in neurological diseases, particularly in the study of Parkinson's disease and Alzheimer's disease. At the same time, it is found that an emerging international cooperation model with the partnership between the United States, China and Germany as the core has gradually taken shape. Although preclinical studies have shown promising neuromodulator effects, the current study suggests that TUS needs to undergo further multicenter clinical validation. These findings provide evidence to guide future research priorities for non-invasive neuromodulation. 
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