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[bookmark: _Hlk97632346]Welcome to September 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 guidelines were found this month for all conditions.
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1. Advancing Gait Rehabilitation: A Systematic Review of Robotic Exoskeletons for Cerebral Palsy.
Khawaja AR, Jamwal PK, Karibzhanova D et al. 
Wearable Technol. 2025 Sep 17;6:e46. doi: 10.1017/wtc.2025.10027
Unstructured abstract
We analyze each exoskeleton, focusing on its technological features, user experience, and clinical outcomes. Notably, we identify a trend in which researchers are increasingly adapting exoskeleton functions to the specific needs of individual users, facilitating personalized rehabilitation approaches. Additionally, we highlight critical gaps in current research, such as the lack of sufficient long-term evaluations and studies assessing sustained therapeutic impacts. While ease of use remains crucial for these devices, there is a pressing need for user-friendly designs that promote prolonged engagement and adherence to therapy. This comprehensive review of existing gait rehabilitation exoskeleton technologies aimed to inform future design and application, ultimately contributing to the development of devices that better address the needs of individuals with CP and enhance their motor functions and quality of life

2. Non-Invasive Brain Stimulation Effectiveness on Gait, Balance, and Motor Functions in Children with Cerebral Palsy: A Systematic Review and Meta-Analysis.
Hadoush H, Hassoun AA, Al-Wardat M, Almasri NA, Etoom M.
NeuroRehabilitation. 2025 Sep;57(2):147-168. doi: 10.1177/10538135251336924. 
Results: The review included 17 trials, 13 assessing NIBS protocols, involving 385 children in the meta-analysis. Pooled analysis showed significant therapeutic effects on gait spatiotemporal outcomes in terms of walking speed (post-transcranial direct current stimulation (tDCS) and repetitive transcranial magnetic stimulation (rTMS) multi-session treatment) and gait cadence (post-tDCS multi-session). In addition, tDCS multi-session showed significant therapeutic effects on standing abilities and mobility functions. However, no significant effect of tDCS on balance, step length, stride length, walking endurance, and GMFM-walking functions.
Conclusion: This review highlighted the potential benefits of NIBS, particularly tDCS, in improving various motor functions in children with CP, such as walking speed, cadence, and mobility. However, its impact on balance and other gait factors remains inconclusive, indicating the need for further research to optimize NIBS protocols based on updated brain mapping findings.
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Low back pain
1. 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 Sep;7(9):e607-e617. doi: 10.1016/S2665-9913(25)00064-5
Unstructured
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.

2. Exercise Therapy Versus Manual Therapy for the Management of Pain Intensity, Disability, and Physical Function in People with Chronic Low Back Pain: A Systematic Review with Meta-Analysis and Meta-Regression.
González-Gómez L, Moral-Munoz JA, Rosales-Tristancho A et al. 
Eur J Pain. 2025 Sep;29(8):e70090. doi: 10.1002/ejp.70090
Results: Six RCTs (743 patients) were included. Meta-analyses showed, albeit non-clinically relevant, a significant difference for long-term in favour of ET for disability (SMD = -0.25, 95% CI [-0.43, -0.07], p = 0.007). Meta-regression showed that the female-male ratio, treatment duration and mean age explain variability in pain intensity and disability.
Conclusions: ET had a small beneficial effect on long-term disability in people with CLBP. Nevertheless, evidence does not provide conclusive differences between both the treatments overall, influenced by heterogeneity and the number of studies included. Biopsychosocial factors may moderate the differences in outcomes. The GRADE assessment revealed very low certainty across all outcomes, highlighting the lack of high-quality research.

3. Four MBE Therapies to Improve Pain Scores, Physical Functioning, and Quality of Life in Patients With Chronic Nonspecific Low Back Pain: Network Meta-Analysis of Randomised Controlled Trials.
Xia Y, Hu Y, Ouyang J, Huang R.
Eur J Pain. 2025 Sep;29(8):e70092. doi: 10.1002/ejp.70092
Results: The results of the network meta-analysis showed that in terms of pain scores (PS), Qigong (QG, SUCRA = 79.5%, SMD = -3.08) had the best effect; in terms of physical functioning (PF), Qigong (SUCRA = 86.5%, SMD = -4.94) remained the best intervention; whereas, in terms of quality of life (QOL), Tai Chi (TC, SUCRA = 94.3%, SMD = 13.15) had the most significant effect. Qigong was superior in terms of pain and functional improvement, while Tai Chi performed optimally in terms of quality-of-life improvement.
Conclusion: QG is the most effective for pain relief and improving physical function, while TC best enhances QoL. Different MBEs have distinct effects on functional outcomes, suggesting that interventions should be tailored to individual patient needs. Combining multiple approaches may optimise results for CNSLBP management.

4. Isolated Exercise Interventions for Acute Low Back Pain: Systematic Review and Meta-Analysis of Randomized Controlled Trials.
Cardellat-González M, González-Gómez L, Guzmán-Gómez JD et al, 
Healthcare (Basel). 2025 Sep 3;13(17):2209. doi: 10.3390/healthcare13172209
Results: Five RCTs were included. Meta-analyses were performed in subgroups according to the comparators: usual care, education, manual therapy, and bed rest. Statistically significant differences in favor of TE were found only when compared to usual care (SMD = -0.23; 95% CI [-0.45, -0.01]; p = 0.04). Conclusions: TE, when prescribed as an isolated intervention, appears to be more effective than usual care in improving short-term disability outcomes in patients with acute LBP. However, the limited quality and number of available studies, together with the typically favorable natural course of acute LBP, suggest that these findings should be interpreted with caution. Current evidence supports the integration of exercise within a comprehensive, multimodal management plan that addresses the physical, psychological, and social dimensions of pain.

5. Can breathing exercises effectively treat people with chronic non-specific low back pain? A systemic review with meta-analysis.
Chen AY, Lin IJ, Chen YT et al. 
J Back Musculoskelet Rehabil. 2025 Sep 18:10538127251374357. doi: 10.1177/10538127251374357
Results: Seventeen studies (633 participants) met inclusion criteria. Breathing exercises reduced pain intensity (SMD -1.11; 95% CI -1.71 to -0.51) and improved functional capacity (e.g., Oswestry Disability Index, SMD -0.56; 95% CI -0.88 to -0.25). Positive effects were observed in respiratory function (e.g., forced vital capacity, SMD 0.46; 95% CI 0.18 to 0.74), core muscle activity (e.g., transverse abdominis activation assessed via surface electromyography, SMD 0.82; 95% CI 0.47 to 1.17), and fear-avoidance beliefs (e.g., FABQ-subscales, SMD -0.56; 95% CI -0.97 to -0.15). However, heterogeneity was high, five studies had a high risk of bias, and GRADE assessment indicated low to very low evidence certainty.
Conclusion: Breathing exercises may benefit pain, function, and respiratory and psychological outcomes in CNLBP. Effects appear more pronounced in athletes regarding the reduction of pain. Further high-quality research is needed to support the findings and establish their clinical applicability.

6. Effectiveness of mobile apps in the rehabilitation of patients with low back pain. A systematic review with meta-analysis of randomized controlled trials.
Ferrero A, Lambert G, Caretto F et al. 
Arch Phys Med Rehabil. 2025 Sep 19:S0003-9993(25)00907-4. doi: 10.1016/j.apmr.2025.08.023
Data synthesis: We included 15 RCTs (n=3,986), eight of which were included in meta-analyses. Nine RCTs were in patients with chronic LBP, while six included any LBP duration. In a mixed duration LBP population, the use of apps in adjunction to rehabilitation was slightly more effective than rehabilitation alone on pain intensity at long-term (MD: -0.58; 95%CI: -1.00, -0.17; moderate certainty evidence). In a population of chronic LBP, the use of apps was significantly superior compared to rehabilitation alone on short-term pain intensity, but without a clinically relevant effect (MD: -0.74; 95%CI: -1.38, -0.10; very low certainty evidence).
Conclusions: The use of an app in adjunction to in-person rehabilitation probably reduces pain intensity at long-term follow-up slightly, but probably not pain intensity at medium-term, and physical function and health-related quality of life at both medium- and long-term follow-up, when compared to rehabilitation alone in a mixed population of LBP
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Stroke
1. Predictors of gait speed post-stroke: A systematic review and meta-analysis. Free Full Text
Jasper AM, Lazaro RT, Mehta SP, et al. 
Gait Posture. 2025 Sep;121:70-77. doi: 10.1016/j.gaitpost.2025.04.029. 
Results: The initial search yielded 311 articles. After screening, 32 articles were included in the final analysis. In all clinical stages of stroke, age was the most common predictor of gait speed, followed by admission walking speed, Berg Balance Scale (BBS) score and time since onset. Knee extensor strength emerged as a predictor in three studies, all in the chronic stage. The meta-analyses indicated that older age was associated with slower discharge gait speed (SMD: -0.004 [-0.01, -0.001]; p < 0.0001) while higher BBS scores at admission were associated with a larger change in gait speed between admission and discharge (SMD: 0.17 [0.06, 0.28]; p = 0.002). 
Conclusion: Understanding the modifiable factors can help clinicians target interventions and seek additional care, while non-modifiable factors can guide the prognosis of walking function in people post-stroke. 

2. Intensity of task-specific training for functional ability post-stroke: Systematic review and meta-analysis. 
Ibrahim R, Abdullahi A, Salihu AT, et al. 
Clin Rehabil. 2025 Sep;39(9):1133-1155. doi: 10.1177/02692155251351906. 
Results: Twenty-six randomized controlled trials involving 1431 stroke survivors were included, with moderate to high risk of bias. Subgroup analyses across most outcomes (arm/hand function, lower limb function, balance, quality of life) showed no significant effects of task-specific training based on dosage variables (frequency, sessions, duration, and repetitions). Although some trends favored higher-dose task-specific training or control, only hand function improved significantly in studies with >20 sessions (SMD = 0.57, p = 0.02; I2 = 69). A significant effect on arm function was seen with >50 repetitions (p = 0.001), but evidence quality was very low.
Conclusions: There is insufficient evidence to determine whether higher-intensity task-specific training leads to improved functional outcomes in stroke rehabilitation. Future well-designed trials are needed to explore optimal training intensities and their impact on recovery.

3. Stroke-related factors associated with gait asymmetry in ambulatory stroke survivors: A systematic review and meta-analysis.
Xu J, Witchalls J, Preston E, et al. 
Gait Posture. 2025 Sep;121:173-181. doi: 10.1016/j.gaitpost.2025.05.010. 
Results: Fourteen studies met inclusion criteria, with eight studies (n = 468 participants) included in meta-analyses. Temporal asymmetry was significantly associated with lower limb motor and sensory deficits (r = -0.73; 95 % CI: -0.88 to -0.57; p < 0.01), leg strength (r = -0.50; 95 % CI: -0.64 to -0.36; p < 0.01), spasticity (r = 0.51; 95 % CI: 0.31-0.72; p < 0.01), and overall motor performance (r = -0.68; 95 % CI: -0.74 to -0.61; p < 0.01). Spatial asymmetry was significantly associated with leg strength (r = -0.31; 95 % CI: -0.45 to -0.17; p < 0.01), spasticity (r = 0.67; 95 % CI: 0.49-0.85; p < 0.01), and overall lower limb impairments (r = -0.44; 95 % CI: -0.64 to -0.23; p < 0.01). 
Conclusion: Lower limb motor and sensory deficits, along with overall motor performance, were the factors most strongly associated with temporal asymmetry. Spasticity and/or contracture was the factor most strongly associated with spatial asymmetry. These findings highlight the need to assess and manage gait asymmetry separately in post-stroke rehabilitation. 

4. Effectiveness of intermittent theta burst stimulation (iTBS) for managing post-stroke dysphagia: systematic review and meta-analysis.
Mehdi Zaidi SM, Alvi MH, Fatmi SAA, et al.  
Top Stroke Rehabil. 2025 Sep;32(6):652-661. doi: 10.1080/10749357.2024.2437325. 
Results: Four RCTs with a total of 199 participants were included. iTBS significantly improved SSA (MD = -3.26, 95% CI [-4.66, -1.86], p < 0.001) and PAS (MD = -1.67, 95% CI [-2.49, -0.86], p < 0.001) immediately after treatment compared to sham stimulation. No significant adverse events were reported. 
Conclusion: iTBS appears to have a positive immediate effect on improving swallowing function and reducing aspiration risk in PSD patients compared to sham stimulation. However, these effects may not persist in the long term, and further large-scale RCTs are needed to confirm these findings and establish standardized treatment protocols. 

5. Rehabilitative effects of Transcutaneous Electric Nerve Stimulation on limb function in stroke patients: a systematic review and meta-analysis. Free Full Text Article
Song C, Wu W, Feng N, et al. 
Disabil Rehabil. 2025 Sep;47(18):4645-4652. doi: 10.1080/09638288.2025.2453640. 
Results: This systematic review included a total of 513 participants from 10 studies. The analysis revealed that TENS was found to be statistically more effective than sham TENS in improving upper limb function, with a standardized mean difference (MD) of 3.58 (95% CI: 0.88, 6.27). 
Conclusion: TENS has shown potential in improving limb motor function in post-stroke patients based on FMA-UE, FIM, and CSS scores. However, variations in stimulation frequency, sites, treatment schedules, and devices make the evidence insufficient for its reliable clinical use. 

6. Systematic review: Resting state functional MRI as a biomarker for non-invasive brain stimulation in upper limb recovery post-stroke. Free Full Text Article 
Aziz M, Baig S, Hai W, et al. 
Neurol Sci. 2025 Sep;46(9):4233-4257. doi: 10.1007/s10072-025-08224-5. 
Results: Twelve articles containing 393 participants were included. Nine studies assessed TMS, two studies assessed tDCS, and one study used dual-mode stimulation (TMS and tDCS). All studies showed significant improvements in clinical measures of arm function compared to baseline following NIBS. All studies showed changes in functional connectivity post-intervention. Enhanced interhemispheric connectivity, particularly between primary motor cortices, was positively correlated with functional outcomes. 
Conclusion: Both TMS and tDCS are promising adjunctive therapies for arm weakness post-stroke. Rs-fMRI, particularly interhemispheric connectivity, may provide a valid biomarker of restitution of function with NIBS. Future research should involve. 

7. Network Meta-Analysis of 4 Rehabilitation Methods With rTMS on Upper Limb Function and Daily Activities in Patients With Stroke.
Lin X, Li H, Chen N, et al.  
Stroke. 2025 Sep;56(9):2644-2657. doi: 10.1161/STROKEAHA.124.049546. 
Results: In this study, a total of 24 randomized controlled trials involving 868 patients with stroke were included. CTRT combined with rTMS had the most significant upper limb Fugl-Meyer assessment improvement CTRT (standardized mean difference [SMD], 1.23 [95% CI, 0.95-1.52]; P<0.0001), and smart rehabilitation therapy combined with rTMS was the most effective in improving activities of daily living (SMD, 1.74 [95% CI, 1.31-2.18]; P<0.0001). Clinical routine rehabilitation therapy combined with rTMS had the most significant effect that improved action research arm test (SMD, 3.19 [95% CI, 1.70-4.69]; P<0.0001) and the combination of the 4 rehabilitation methods with rTMS improved box and block test, but none of them exerted significant effects (P>0.05). The combination of smart rehabilitation therapy with rTMS had the most significant improvement effect on the wolf motor function test (SMD, 0.78 [95% CI, 0.39-1.16]; P<0.0001), CTRT combined with rTMS had the most significant effect that improved upper limb modified Ashworth scale (SMD, -0.67 [95% CI, -0.99 to -0.36]; P<0.0001), and behavioral rehabilitation therapy combined with rTMS had the most significant effect that improved grip strength (SMD, 1.21 [95% CI, 0.42-2.00]; P<0.01). 
Conclusions: This meta-analysis shows varied efficacy of 4 rehabilitation methods combined with rTMS in improving body functions and structures along with activities and participation in patients with stroke. Behavioral rehabilitation therapy combined with rTMS enhances hand strength, and CTRT and clinical routine rehabilitation therapy combined with rTMS improve upper limb Fugl-Meyer assessment and reduce upper limb modified Ashworth scale, while smart rehabilitation therapy combined with rTMS boosts activities of daily living. These results highlight the need for personalized rehabilitation strategies based on individual patient needs to optimize outcomes. Future research should explore the mechanisms underlying these differences. 

8. A systematic review of physical therapy rehabilitation for stroke survivors in Arab countries and Saudi Arabia: current approaches and future challenges. Free Full Text Article 
Alhusayni AI, Alzahrani AH. 
Saudi Med J. 2025 Sep;46(9):976-984. doi: 10.15537/smj.2025.46.9.20250255. 
Results: Five studies met the inclusion criteria. Interventions included neuromuscular electrical stimulation (NMES), radial extracorporeal shock wave therapy (rESWT), constraint-induced movement therapy (CIMT), and robotic-assisted therapy. NMES improved gait and lower limb function; CIMT and robotic-assisted therapy enhanced upper limb motor recovery; rESWT reduced spasticity and increased grip strength. Variability in methodologies, short durations, and limited accessibility were common limitations. 
Conclusion: Although physical therapy interventions show beneficial outcomes for stroke rehabilitation in Arab countries, the evidence base is limited due to the small number of reported studies. There is a clear need for more high-quality research, including multicenter and longitudinal studies, to establish standardized, accessible, and culturally relevant rehabilitation practices across the region.

9. Traditional Chinese Medicinal Herbs for Treating Post-Ischemic Stroke Cognitive Impairment Insights from Frequency and Association Analysis. Free Full Text Article
Li Y, Huang W, Sun J, et al. 
Brain Behav. 2025 Sep;15(9):e70829. doi: 10.1002/brb3.70829. PMID: 40898703; PMCID: PMC12405590.
Results: A systematic review identified 56 studies on TCM formulas for post-ischemic stroke cognitive impairment, extracting 114 herbs. Frequency analysis found 27 herbs used in over 10% of formulas, with Ligusticum chuanxiong, Acorus tatarinowii, and Salvia miltiorrhiza being most common. Association rule mining revealed key combinations, suggesting potential synergistic effects in TCM treatments. 
Conclusion: This study highlights key traditional Chinese herbs and herb combinations commonly used in clinical practice for cognitive impairment after ischemic stroke. The findings suggest that herb pairs such as Ligusticum chuanxiong-Salvia miltiorrhiza and Acorus tatarinowii-Polygala tenuifolia may exert synergistic effects consistent with both TCM theory and modern pharmacology. These results provide direction for future targeted studies and support the rational formulation of TCM-based interventions in stroke rehabilitation. 

10. Efficacy of the Conventional Rehabilitation Robot and bio-Signal Feedback-Based Rehabilitation Robot on Upper-Limb Function in Patients with Stroke: A Systematic Review and Network Meta-Analysis.
Zhou L, Zhang B, Kang R, et al. 
NeuroRehabilitation. 2025 Sep;57(2):169-180. doi: 10.1177/10538135251366668.
Results: 59 RCTs with 3,387 participants were included. Based on the surface under the cumulative ranking curve (SUCRA), the BCI-based rehabilitation robot demonstrated the highest overall effects (SUCRA: 99.9%), short-term effects (SUCRA: 99.4%), and long-term effects (SUCRA: 85.1%), though its long-term effects were not significant (mean difference: 2.21; 95% confidence interval: -0.79, 5.21). The EMG-based rehabilitation robot outperformed the conventional rehabilitation robot in short-term interventions (SUCRA: 59.8% vs. 40.3%), but it did not have the same advantage in long-term interventions (SUCRA: 27.1% vs. 66.8%).
Conclusions: The BCI-based rehabilitation robot might be the best choice for improving upper limb function in stroke patients. Future studies should focus on the intervention time for the EMG-based rehabilitation robot. 

11. Combined cardiorespiratory and resistance training for people with stroke. 
Saunders DH, Carstairs SA, Cheyne JD, et al
Cochrane Database Syst Rev. 2025 Sep 24;9(9):CD016002. doi: 10.1002/14651858.CD016002. 
Results: Combined training does not increase or decrease deaths at the end of intervention (risk difference RD -0.00, 95% CI -0.02 to 0.01; 26 studies, 1352 participants; high certainty) or end of follow-up (RD -0.01, 95% CI -0.04 to 0.02; 8 studies, 531 participants; high certainty). Combined training may improve indices of disability slightly at the end of intervention (standardised mean difference SMD 0.20, 95% CI 0.04 to 0.36; 13 studies, 789 participants; low certainty) but has little or no effect at the end of follow-up (SMD 0.10, 95% CI -0.07 to 0.28; 8 studies, 614 participants; low certainty). […] In terms of acceptability and tolerability, interventions were closely adhered to, with no pattern of concerning adverse effects or participant losses attributable to combined training. Overall, our certainty about the evidence is limited by imprecision (small number of studies and participants) and risks of bias (e.g. from imbalanced exposure doses). 
Conclusion: Combined training after stroke does not affect mortality or the incidence of secondary events at the end of intervention or end of follow-up. Since these events are infrequent, conclusions cannot be drawn about any protective effect on mortality or secondary events. Small beneficial effects on physical fitness and blood pressure at the end of intervention may represent a reduced risk of secondary events, but this is very uncertain. Combined training may cause small improvements in fitness, disability, walking speed, and balance at the end of intervention. The small benefit observed for balance may be preserved after a follow-up period. The evidence for these effects is of low or very low certainty. Combined training interventions were adhered to successfully without serious adverse events or adverse effects; the interventions were acceptable to and well tolerated by participants. Limited data at follow-up restricts the conclusions we can draw about the retention of any benefits observed. Larger, well-designed trials are needed to determine the optimal regimen for exercise prescription, the benefits, and long-term effects. 

12. Efficacy of Motor Imagery in the Treatment of Poststroke Dysphagia: A Systematic Review and Meta-Analysis. Free Full Text Article 
Liu Y, Wang Y, Zhao X, et al. 
Brain Behav. 2025 Sep;15(9):e70826. doi: 10.1002/brb3.70826. 
Results: Pooled analysis of 13 RCTs involving 1053 patients with poststroke dysphagia demonstrated that, compared to the control group, the MI supplementation group showed significantly lower water swallowing test scores (MD: -0.64, 95% CI: -0.76, -0.51, p < 0.00001) and standardized swallowing assessment scores (MD: -2.26, 95% CI: -2.94, -1.57, p < 0.00001) and higher swallowing quality of life scores (MD: 22.03, 95% CI: 7.25, 36.81, p = 0.003). Bootstrapping analysis substantiated the precision of these results. Furthermore, the meta-analysis revealed that add-on MI therapy significantly reduced the incidence of aspiration pneumonia (RR: 0.25, 95% CI: 0.12, 0.53, p = 0.0003) and increased clinical efficacy (RR: 1.23, 95% CI: 1.08, 1.39, p = 0.001). However, no significant effects were observed on aspiration incidence, malnutrition, or nasogastric tube removal rates. 
Conclusion: Our findings support that MI therapy can be implemented as an add-on approach for poststroke dysphagia. More high-quality RCTs from multicenters are needed to provide more reliable evidence and explore the optimal treatment protocol. 

13. Resistance training for people with stroke. 
Saunders DH, Baker G, Cheyne JD, et al. 
Cochrane Database Syst Rev. 2025 Sep 24;9(9):CD016001. doi: 10.1002/14651858.CD016001. 
Results: Resistance training does not increase (or decrease) deaths at the end of intervention (risk difference RD 0.00, 95% CI -0.02 to 0.02; I² = 0%; 24 studies, 880 participants; high-certainty) or follow-up (RD 0.00, 95% CI -0.05 to 0.05; I² = 0%; 5 studies, 202 participants; high-certainty). The evidence is very uncertain about the effect of resistance training on indices of disability at the end of intervention (standardised mean difference SMD 0.55, 95% CI -0.24 to 1.33; 1 study, 26 participants; very low-certainty). There is a moderate-sized effect (SMD > 0.5) but there was only one small study. No data were available at follow-up. […] There was no evidence concerning adverse effects attributable to participating in resistance training interventions. Adherence was good, although there were some dropouts attributable to the resistance training intervention. Overall, evidence certainty was limited by imprecision and risk of bias concerns. 
Conclusions: Resistance training does not affect mortality at the end of intervention or after follow-up. We could not draw conclusions about resistance training effects on disability, secondary prevention of cardiovascular or cerebrovascular events or the risk of these because the data were inadequate. Resistance training probably increases muscle strength in the arms and legs, particularly on the unaffected side at the end of intervention. There was little or no effect on comfortable walking speed, possibly because the interventions were insufficiently task-related to walking. However, there may be a small improvement in balance which persists at follow-up. Resistance training interventions were adhered to without serious adverse events or adverse effects, but may not be acceptable to everyone. Inadequate data at follow-up prevented conclusions about retention of benefits. Further well-designed randomised trials are needed to determine the optimal exercise prescription, the benefits and long-term effects.

14. Task-based fMRI assessment of rTMS over the primary motor cortex in poststroke hemiparetic upper extremity rehabilitation: A systematic review. 
Sui Y, Zhang JJ, Fong KNK. 
J Neurol Sci. 2025 Sep 15;476:123623. doi: 10.1016/j.jns.2025.123623. 
Results: Thirteen studies involving 374 poststroke patients are included in this review. During hemiparetic hand movement, 5 out of 10 studies reported increased activation in the ipsilesional M1 following Low frequency-rTMS over the contralesional M1. These activations were represented in both the stimulated M1 and in the sensorimotor networks. Three studies found increased lateralization of brain activation towards the ipsilesional M1 to be positively correlated with motor improvements after stroke and one study found decreased bilateral M1-M1 inhibition to be positively correlated with improved motor performance. 
Conclusions: Task-based fMRI extends the modulatory effect of rTMS over the M1 in poststroke hemiparetic upper extremity recovery. The treatment mechanism of M1-rTMS is in line with the re-establishment of bi-hemispheric balance, which is correlated with upper extremity recovery after stroke. 

15. Application of Neuromodulation Techniques in the Treatment of Proprioceptive Disorders After Stroke: A Meta-Analysis of Randomized Controlled Trials. Free Full Text Article
Zhang Z, Yuming H, Huixian Y, et al. 
Neural Plast. 2025 Sep 16;2025:1705888. doi: 10.1155/np/1705888. 
Results: In this meta-analysis, a total of nine randomized controlled trials (RCTs) were included. One study compared two different neuromodulation techniques, resulting in the extraction of 10 distinct datasets. Overall, 360 patients were involved in these studies. Specifically, 182 patients in the treatment group received neuromodulation techniques combined with conventional rehabilitation, while 178 patients in the control group received conventional rehabilitation alone. The meta-analysis revealed no significant difference in the efficacy of neuromodulation techniques combined with conventional rehabilitation compared to conventional rehabilitation alone (standardized mean difference [SMD] = 0.221,95% CI = -0.194 to 0.636, p=0.296). The subgroup analysis based on the stage of the stroke course revealed no significant differences between the two groups (acute stage: SMD = 0.303, 95% CI = -1.300 to 1.905, p=0.711; subacute stage: SMD = 0.351, 95% CI = -0.200 to 0.903, p=0.212; chronic phase: SMD = -0.047, 95% CI = -0.634 to 0.539, p=0.874). Subgroup analysis based on the types of neuromodulation techniques revealed that three specific techniques, electroacupuncture, repetitive transcranial magnetic stimulation (rTMS), and transcranial direct current stimulation (tDCS), were effective in improving proprioceptive disorders after stroke electroacupuncture group: SMD = -0.504, 95% CI = -1.006 to -0.002, p=0.049; rTMS group: SMD = 1.207, 95% CI = 0.246-2.168, p=0.014; tDCS group: SMD = 0.894, 95% CI = 0.323-1.465, p=0.002). 
Conclusion: No statistically significant difference was found in the efficacy of neuromodulation techniques for treating proprioceptive disorders after stroke. Additionally, no significant differences were observed in the intervention across different stages of stroke. However, subgroup analysis indicated that electroacupuncture, rTMS, and tDCS may be effective in managing proprioceptive disorders poststroke. Therefore, it is recommended to prioritize these techniques in clinical practice. 

16. Effects of neuromodulation interventions combined with robot-assisted gait training on lower extremity motor function in stroke patients: A network meta-analysis. 
Huang H, Zheng B, Su X, et al. 
Geriatr Nurs. 2025 Sep-Oct;65:103535. doi: 10.1016/j.gerinurse.2025.103535. 
Results: Eleven studies involving 445 stroke patients were included. Meta-analysis indicated that neuromodulation (acupuncture, tDCS, rTMS) combined with RAGT significantly improved FMA-LE scores ,BBS scores ,and 6MWT distances compared to RAGT alone, with no significant difference in FAC scores .In the order of FMA-LE , FAC , and BBS ,SUCRA results show: rTMS+RAGT (98.6 %) > acupuncture+RAGT (67.5 %) > RAGT (23.0 %) > DCS+RAGT (10.9 %); acupuncture+RAGT (89.1 %) > rTMS+RAGT (72.0 %) > tDCS+RAGT (34.3 %) > RAGT (4.6 %); acupuncture+RAGT (83.4 %) > rTMS+RAGT (83.2 %) > RAGT (26.0 %) > tDCS+RAGT (7.4 %). 
Conclusion: Neuromodulation interventions (rTMS, tDCS, acupuncture) combined with RAGT can significantly enhance lower limb motor function in stroke patients. Acupuncture or rTMS combined with RAGT may represent the optimal strategy.
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1. Virtual reality in Parkinson's disease: a systematic review and meta-analysis. Free Full Text Article
Fernandes JVA, Figueiredo VLFA, Oliveira AB, et al., 
Dement Neuropsychol. 2025 Sep 19;19:e20240257. doi: 10.1590/1980-5764-DN-2024-0257. 
Results: Five RCTs, including 199 participants, were analyzed. VR interventions demonstrated significant improvements in the Time Up-to-Go (TUG) test (mean difference: -2.42; 95% confidence interval - 95%CI -3.95 to -0.89; p=0.002), indicating enhanced dynamic balance. However, the Berg Balance Scale (BBS) results favored the control group (mean difference: 3.28; 95%CI 1.92 to 4.65; p<0.00001).
Conclusion: VR interventions significantly improve dynamic balance and mobility in PD patients, as evidenced by TUG results. The limited impact on static balance tasks highlights the need for tailored interventions. While VR shows promise as a complementary therapy, challenges such as cost, accessibility, and standardization must be addressed to enhance its clinical utility.

2. Virtual reality effects on balance and mobility in people with Parkinson's disease: A systematic review with meta-analysis. Free Full Text Article
Lheureux A, Lejeune T, Simons A, et al., 
Ann Phys Rehabil Med. 2025 Sep;68(6):101967. doi: 10.1016/j.rehab.2025.101967. 
Results: Twenty-eight studies (12 countries) were included: 1151 participants, mean Hoehn & Yahr stage between 1.4 and 3.4, mean (SD) treatment duration 18.8 (11.5) hours in the qualitative analysis and 23 in the quantitative analysis. Overall risk of bias was high (10 studies), some concerns (13 studies), or low (5 studies). VR was more effective than CT for balance (630 participants; 11 studies; SMD 0.42; 95% CI, 0.19-0.65; P < 0.001) and as effective as CT for mobility (591 participants; 10 studies; SMD 0.18; 95% CI, -0.03 to 0.40; P = 0.09). Balance and mobility outcomes did not differ between specific and non-specific VR. Subgroup analyses found no significant differences.
Conclusions: VR improved balance in people with PD more than CT (low-certainty evidence). VR improved mobility similarly to CT (moderate-certainty evidence). VR games should integrate neurorehabilitation principles.

3. Benefits of physical activity on cognitive function in patients with neurocognitive disorders: A systematic review. Free Full Text Article
Decaix T, Bonnin C, Götze K, et al.,
J Frailty Aging. 2025 Sep 4;14(5):100069. doi: 10.1016/j.tjfa.2025.100069. 
Unstructured Abstract
Of the 21 studies reviewed, 14 reported beneficial effects of physical exercise on cognitive function, particularly with aerobic activities. While most studies observed improvements in cognitive performance and physical functional capacity, results were inconsistent, and effect sizes were modest. Mechanisms proposed for cognitive improvement in AD included reductions in β-amyloid and tau protein burdens, improved glucose metabolism, and enhanced brain-derived neurotrophic factor levels. Specific improvements were noted in Parkinson's disease, with evidence suggesting mediation through dopamine pathways. Despite evidence of short-term benefits, significant variability exists among studies, highlighting the need for individualized exercise programs tailored to specific neurocognitive conditions. Physical activity stands as a cornerstone non-pharmacological intervention, essential for supporting cognitive health in individuals with neurodegenerative diseases. Further research is necessary to establish long-term effects and optimal exercise modalities, along with standardized evaluation criteria to assess the cognitive impacts of physical activity reliably.

4. Effect of robot-assisted rehabilitation of patients with Parkinson's disease: A meta-analysis. Free Full Text Article
Wu D, Yang Z, Liu S, et al., 
Clin Rehabil. 2025 Sep;39(9):1156-1169. doi: 10.1177/02692155251355089. 
Results: The meta-analysis included 22 studies with 819 participants. Significant improvements were observed in the Six-Minute Walk Test (SMD = 1.304, 95%CI: 0.387-2.221, p = 0.005, I2 = 93.1%), timed up-and-go test (SMD = -0.302, 95%CI: -0.490 to -0.114, p = 0.002, I2 = 0.0%), Unified Parkinson's Disease Rating Scale Part-III (SMD = -0.924, 95% CI: -1.330 to -0.518, p < 0.0001, I2 = 79.9%), Berg Balance Scale (SMD = 0.986, 95% CI: 0.546-1.425, p < 0.0001, I2 = 76.3%), and gait speed (SMD = 0.772, 95%CI: 0.290-1.255, p = 0.002, I2 = 73.1%). Step length showed significant improvement (SMD = 0.848; 95%CI: 0.196-1.501, p = 0.011, I2 = 87%).
Conclusion: Robot-assisted rehabilitation significantly improves functional outcomes in patients with Parkinson's disease, particularly in walking distance, balance, and gait speed. These findings support the integration of robot-assisted rehabilitation into clinical practice for enhancing mobility and reducing motor symptoms in Parkinson's disease.

5. Application of virtual reality (VR) in the rehabilitation of neurological disorders: a systematic review and meta-analysis of treatment parameters. Free Full Text Article
Xiong M, Manwa L Ng, Lv J.
Acta Neurol Belg. 2025 Sep 18. doi: 10.1007/s13760-025-02891-z. 
Results: VR significantly improved balance ability in patients with different neurological disorders (SMD = 0.75; 95% CI: 0.62-0.87; Z = 11.96; p < 0.001), with the most pronounced effect in Parkinson's disease (SMD = 0.95; 95% CI: 0.67-1.22; Z = 6.75; p < 0.001). Significant improvements were also noted in static balance (SMD = 0.73; 95% CI: 0.42-1.04; Z = 4.59; p < 0.001), Berg Balance Scale (SMD = 0.76; 95% CI: 0.61-0.90; Z = 10.25; p < 0.001), Timed Up and Go (SMD = - 0.30; 95% CI: - 0.50 to - 0.09; Z = 2.87; p = 0.004), and Tinetti Scale (SMD = 0.53; 95% CI: 0.18-0.88; Z = 2.94; p = 0.003). However, improvements in the Activities-specific Balance Confidence scale (SMD = 0.29; 95% CI: - 0.04-0.61; Z = 1.72; p = 0.09) and Functional Reach Test scores (SMD = 0.17; 95% CI: - 0.30-0.63; Z = 0.70; p = 0.49) were not significant. Combining VR with other therapies yielded better results (SMD = 0.78; 95% CI: 0.63-0.93; Z = 10.29; p < 0.001). Treatments lasting no more than 30 min (SMD = 0.78; 95% CI: 0.63-0.94; Z = 9.73; p < 0.001) and Intervention periods not exceeding 6 weeks (SMD = 0.78; 95% CI: 0.61-0.95; Z = 9.02; p < 0.001) were more effective.
Conclusion: VR technology effectively improves balance In patients with neurological disorders. Optimal results are achieved with sessions under 30 min and intervention periods less than six weeks.

6. 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 Article
Fan X, Yuan Y, Bai Y, et al., 
Neurol Sci. 2025 Sep;46(9):4169-4180. 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. PROSPERO registration number: CRD42024517241.

7. Effectiveness of virtual reality rehabilitation with exergames on functional rehabilitation in Parkinson's disease: a systematic review of chronic randomized controlled trials.
Lima JL, Inacio PA, Sá Filho A, et al., 
Expert Rev Neurother. 2025 Sep 17:1-14. doi: 10.1080/14737175.2025.2559180. 
Results: Eighteen RCTs (n = 699; 341 exergaming, 358 control) met inclusion criteria; Typical programs spanned 4-12 weeks with 15-60-min sessions, most commonly 6 weeks, delivered predominantly under supervision. The outcomes that improved most consistently were mobility/locomotion (TUG, 6MWT/10MWT, gait speed) and balance. When exergames were compared with active, non-exergaming therapy, effects were generally comparable. Adverse events were rare, and adherence was documented as high where reported; most trials were facility-based with professional supervision. Only three trials included follow-up (≈1-2 months), suggesting short-term retention (~30 days), whereas one 60-day assessment showed return to baseline.
Conclusion: Exergame is a safe, feasible, and effective adjunct for short-term improvement of mobility and balance in PD. However, scarce follow-up limit inferences on long-term maintenance.

8. Effects of transcranial alternating current stimulation on neurophysiologic motor function in Parkinson's patients: a systematic review and meta-analysis. Free Full Text Article
Ye F, Shao Y, Wu G, et al., 
Front Aging Neurosci. 2025 Sep 3;17:1621052. doi: 10.3389/fnagi.2025.1621052. 
Results: Out of the 145 studies identified from the electronic databases, 7 fulfilled the inclusion criteria. Our results indicate that tACS significantly improved motor function in patients with PD compared to patients without tACS treatment. Motor function was assessed using motor evoked potentials (standardized mean deviation [SMD] = 2.65; 95% confidence interval [CI] = 2.02 to 3.27, I 2 = 39%, p < 0.00001) and short-interval intracortical inhibition (SMD = 1.88; 95% CI = 1.47 to 2.30, I 2 = 47%, p < 0.00001).
Conclusion: Our findings suggested that tACS was strongly associated with improvements in motor evoked potentials and short-interval intracortical inhibition and could significantly improve neuromotor function. The results of this study provide additional evidence for the effectiveness of tACS and encourage the use of tACS in PD rehabilitation in clinical practice.

9. Effects of the Prescription of Physical Exercises Mediated by Mobile Applications on the Health of Older Adults: A Systematic Review. Free Full Text Article
Costa DVSD, Dourado EP, Fernandes MB, et al., 
Geriatrics (Basel). 2025 Sep 10;10(5):122. doi: 10.3390/geriatrics10050122.
Results: Of the 2298 publications initially identified, 7 studies were eligible for this review, totaling 748 participants, predominantly female. The studies included prospective and observational clinical trials with older people suffering from Parkinson's disease, cardiovascular disease, sarcopenia, and breast cancer. The findings showed favorable effects on adherence to the program (6 studies; n = 654), an increase in PE (5 studies; n = 502), and improvements in functional capacity (4 studies; n = 389), perceived quality of life (5 studies; n = 481), and muscle strength (3 studies; n = 298).
Conclusions: The prescription of MA-mediated PE showed positive effects on the health of older people, indicating its viability as a complementary strategy in clinical practice or public health
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Please note that the links provided to each identified record should not be taken as endorsement of records. We have made reasonable efforts to ensure accuracy of all articles, however we cannot guarantee total accuracy or completeness. Hence, as advised earlier, please endeavor to critically appraise the papers before use.   
For all feedbacks, comments, and recommendations for improvements, please contact us
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Website: www.physioghana.com  
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