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[bookmark: _Hlk97632346]Welcome to July 2026 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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[bookmark: _Parkinson’s_Disease_1]No guidelines found for all conditions this month
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[bookmark: CP_Systemtic_Review][bookmark: _Ref97704960][bookmark: _Hlk109796769]Cerebral palsy
1. Predictors of upper-extremity motor outcomes after constraint-induced therapy or bimanual training in children with cerebral palsy: A systematic review.
Sogbossi ES, Zannou EC, Dossa E et al. 
Dev Med Child Neurol. 2026 Jul;68(7):885-895. doi: 10.1111/dmcn.70082. 
Results: The electronic search yielded 4317 articles, of which 23 were included (14 of 23 were randomized controlled trials). The most frequently studied factors were baseline motor outcomes (19 studies), age (19 studies), behavior (six studies), sex (six studies), and affected side (six studies), with inconsistent evidence to support an association with changes in upper-extremity motor function after CIMT or bimanual training. Cognitive deficits, somatosensory deficits, and mixed effects of predictive factors were rarely studied.
Interpretation: Based on current evidence, it is inconclusive whether children with CP benefit from CIMT or bimanual training, regardless of their baseline upper-extremity motor function, age, sex, affected side, or behavior.

2. Effects of exercise on cognitive function in Cerebral Palsy: A systematic review and Bayesian meta-analytic dose-response modeling.
Pan Q, Zheng S, Liang J.
J Health Psychol. 2026 Jul;31(8):3001-3015. doi: 10.1177/13591053251390399. 
Unstructured Abstract
Moderate-to-vigorous intensity interventions tended to be beneficial, whereas programs involving virtual reality or combined cognitive-physical components yielded inconsistent findings. Bayesian dose-response modeling indicated a non-linear relationship between exercise volume and cognitive outcomes, with optimal effects around 580 MET-minutes per week, beyond which improvements plateaued. These findings highlight exercise as a promising non-pharmacological approach to support cognition in CP, while underscoring the need for further high-quality studies to confirm modality- and intensity-specific recommendations.
	
3. Effectiveness and usability of artificial intelligence-powered assistive technologies in Supporting daily activities of children with cerebral palsy: a systematic review. Free full text Article
Li J, Zhu Q, Mohd Noor MN, Foong CC.
Ann Med. 2026 Dec;58(1):2649427. doi: 10.1080/07853890.2026.2649427.
Results: Five key thematic topics were identified: 1) AI-driven motor rehabilitation and gait training for functional mobility; 2) intelligent assessment and monitoring systems for clinical decision support; 3) AI-supported communication, social interaction, and intention recognition tools; 4) gamified and virtual reality-based interventions to enhance engagement and usability; and 5) smart assistive systems supporting daily living and independent mobility. The findings demonstrate a strong trend toward the application of AI technologies in personalized, engaging, and data-driven interventions for children with CP. However, the field is predominantly in the proof-of-concept stage, with limitations including small sample sizes, lack of long-term clinical validation, challenges in user-centered design, and usability for children with CP.
Conclusion: AI-powered assistive technologies hold significant potential for transforming the care of children with CP by enabling highly personalized and engaging interventions. To actualize this potential, future work must realize that practical application remains challenging owing to limited clinical validation, technological integration, and usability barriers for children with CP. Future research must prioritize user-centered design and multidisciplinary collaboration to ensure that AI and robotic advancements improve the usability and quality of life for children with CP

4. The effects of progressive resistance training on lower limb strength in adolescents with cerebral palsy: A systematic review and meta-analysis.
Fang Y, Zhang W, Zhang Y, Dong P, Li H, Sriramatr S.
J Back Musculoskelet Rehabil. 2026 Jul;39(4):1292-1305. doi: 10.1177/10538127261428185.
Results: PRT significantly improved lower limb muscle strength compared to controls (Hedges' g = 0.46, 95% CI [0.26-0.66], p < 0.001) with low-to-moderate heterogeneity (I2 = 25.6%). Evidence certainty was rated as MODERATE. Subgroup analyses suggested potentially larger effects for gym-based interventions and participants with GMFCS II-III. Sensitivity analyses confirmed result robustness. No serious adverse events were reported.
Conclusion: PRT effectively enhances lower limb strength in youth (8-25 years) with CP, particularly under structured, supervised conditions. Further research is needed to clarify its long-term functional and psychosocial benefits.
Back to content
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1. A systematic review of current evidence on clinical outcomes of lumbar roll and modified SIMS manipulation techniques in sacroiliac joint dysfunction" Free Full-Text Article
Farooq I, Umair A, Christopher M, et al.
Arch Physiother. 2026. doi: 10.33393/aop.2026.3903.
Results: Nine of the 1,264 records that were found satisfied the requirements for inclusion. The number of participants in the sample varied from 30 to 90. Following manipulation, the majority of trials reported significant short-term reductions in pain (VAS/NPRS) and disability (ODI/functional measures), with lumbar roll and modified SIMS demonstrating similar clinical benefit. Improvements in pelvic alignment and mobility have been documented in several studies. There were a few transient adverse events, and no significant complications were noted.
Conclusion: Although more high-quality trials are required to confirm long-term efficacy and ideal treatment protocols, lumbar roll and modified SIMS manipulation techniques consistently show short-term clinical benefits for SIJD. However, due to the absence of direct head-to-head comparisons and reliance on indirect classification of techniques, these findings should be interpreted as exploratory rather than definitive.

2. "Efficacy of Various Virtual Reality Exposure Therapies for Chronic Low Back Pain: Systematic Review and Network Meta-Analysis" Free Full-Text Article
Wu L, Liu X, Yin Q, et al.
J Med Internet Res. 2026. doi: 10.2196/90289.
Results: In total, 25 RCTs with a total of 2610 participants were included in the analysis. For pain intensity, shooting games (SMD -4.40, 95% credible interval [CrI] -6.80 to -2.20) and VR-based equestrian training (SMD -2.00, 95% CrI -3.70 to -0.57) were significantly superior to all types of controls. Surface under the cumulative ranking curve indicated that shooting games had the highest probability (98%) of being the most effective intervention for pain relief. For disability, no intervention demonstrated statistically significant superiority. For kinesiophobia, shooting games (SMD -3.40, 95% CrI -5.60 to -1.10) significantly outperformed traditional exercise controls. The quality of evidence ranged from very low to moderate across outcomes.
Conclusions: This first network meta-analysis to compare and rank distinct VR modalities for CLBP offers several key innovations and contributions to the field. By moving beyond aggregate VR categorizations, we provide a granular, comparative ranking of specific, actionable VR interventions. Unlike previous reviews that treated VR as a homogeneous group or only compared it to sham, our network meta-analysis directly and indirectly compares 7 distinct VR modalities, revealing that not all VR is equally effective. Our findings suggest that shooting games have the potential to be the most effective VR therapy for relieving pain intensity and kinesiophobia, though evidence for disability remains limited. Unfortunately, due to heterogeneity and low-quality evidence, there is no evidence demonstrating significant improvement in specific outcomes for patients with CLBP. More RCTs are needed to provide robust clinical evidence.

3. "Effect of traditional Chinese exercises on nonspecific low back pain: A meta-analysis" Free Full-Text Article
Lin Y, Guan S, Gao K.
J Back Musculoskelet Rehabil. 2026. doi: 10.1177/10538127261430790.
Results: Eighteen randomized controlled trials involving adults with NSLBP were included. Traditional Chinese Exercises were associated with improvements in pain, functional disability, and trunk muscle endurance compared with control interventions. Higher intervention frequency and shorter duration were associated with greater effects, although heterogeneity was substantial.
Conclusion: Traditional Chinese Exercises may improve pain, function, and trunk muscle endurance in patients with nonspecific low back pain. However, due to heterogeneity and methodological limitations, the findings should be interpreted with caution.

4. "The effectiveness of prehabilitation on post-operative recovery from lumbar spinal stenosis surgery - A systematic review and intervention component analysis" Free Full-Text Article
Heine P, Hunter R, Booth A, et al.
Clin Rehabil. 2026. doi: 10.1177/02692155261418206.

Results: Nine papers describing five randomised control trials involving 466 participants and 28 outcomes measured pre- and/or post-surgery were found. Overall, the interventions consisted of 47 individual components. Fifteen of these components (including psychological/behavioural approaches, and cardiovascular, strength and trunk/core exercise) featured in successful interventions that resulted in greater improvement in 16 outcomes (including back pain, disability, walking and hospital stay) in prehabilitation compared to usual care participants. The results of further evaluation of individual outcomes at each time point was inconsistent and unreliable.
Conclusion: Only five small trials of low-to-moderate quality report common outcomes at similar timepoints. There is high uncertainty regarding the importance of individual intervention components in successful prehabilitation interventions for people undergoing lumbar spinal stenosis surgery.

5. "How much walking is enough for chronic low back pain? A systematic review and dose-response meta-analysis"   Free Full-Text Article
Núñez-Cortés R, Suso-Martí L, Salazar-Méndez J, et al.
PM R. 2026. doi: 10.1002/pmrj.70189.
Results: Thirteen RCTs were included. The meta-analysis showed a statistically significant reduction in pain intensity (standardized mean difference [SMD]: -0.59, 95% confidence interval [CI]: -0.95 to -0.24) and disability (SMD: -0.69, 95% CI: -1.14 to -0.23) with low and moderate certainty of evidence, respectively. The spline model showed a U-shaped association between total minutes of walking programs and reduction in pain intensity and disability. The largest effect for pain reduction was obtained at a total duration of 1000 minutes (SMD: -0.67, 95% CI: -0.76 to -0.59) distributed over a mean of 8 weeks, whereas for disability, the largest effect was found with a total of 900 minutes (SMD: -0.61, 95% CI: -0.69 to -0.53). Subgroup analysis showed larger effect sizes when walking exercise was performed outdoors and when motivational support was considered; however, no significant differences between subgroups were found.
Conclusion: Accruing 1000 minutes of walking over 8 weeks is associated with the largest reduction in back pain, while 900 minutes is associated with the largest reduction in disability. These findings may be valuable in optimizing walking programs for people with CLBP.

6. "Diaphragmatic dysfunction and activation interventions for chronic nonspecific low back pain: A systematic review and meta-analysis"  Free Full-Text Article
Ma B, Xiangli J, Shi H, et al.
J Back Musculoskelet Rehabil. 2026. doi: 10.1177/10538127261418331.
Results: Meta-analysis of 7 RCTs (n = 283) showed diaphragmatic interventions significantly reduced pain (overall SMD = -1.11, 95%CI: -1.52--0.71, p < 0.01). Diaphragmatic training (SMD = -1.37) and manual therapy (SMD = -1.25) were most effective, while neuromuscular re-education was not significant (SMD = -0.62). For disability, overall SMD was -0.83（95%CI: -1.14--0.52, p < 0.01, with manual therapy showing the largest effect size (SMD = -1.30), followed by diaphragmatic training (SMD = -0.69) and neuromuscular re-education (SMD = -0.47). Excluding one 4-week DNS study eliminated heterogeneity and increased pain effect to SMD = -1.24. Evidence certainty was low (GRADE).
Conclusion: Diaphragm-targeted interventions improve short-to-midterm pain and function. Future high-quality RCTs are needed to confirm long-term efficacy and standardize protocols.

7. "Effectiveness of Combined Biopsychosocial Interventions for Chronic Low Back Pain: A Systematic Review and Meta-analysis of Randomized Controlled Trials" Free Full-Text Article
Segateli L, Fonsati LB, de Oliveira MA, et al.
Arch Phys Med Rehabil. 2026. doi: 10.1016/j.apmr.2026.07.007.
Results: Random-effects meta-analyses (Hedges g) included 28 randomized controlled trials (n = 2,521 participants). Interventions significantly reduced pain at short-term (SMD = -0.60; 95% CI: -0.81 to -0.38) and medium-term (SMD = -0.49; 95% CI: -0.84 to -0.13), and disability at short-term (SMD = -0.74; 95% CI: -1.03 to -0.46) and medium-term (SMD = -0.45; 95% CI: -0.84 to -0.05). Kinesiophobia decreased at short-term but not at medium-term. Heterogeneity ranged from moderate to high (I² = 66.8%-89.4%). Evidence certainty was moderate for most pain and disability outcomes and low for medium-term kinesiophobia. No significant differences were found between integrated and structured interventions.
Conclusion: Combined biopsychosocial interventions reduce pain and disability in chronic low back pain, particularly in the short term. The observed effects were generally small to moderate in magnitude and should be interpreted considering the variability of outcome measures and comparator interventions across studies. These findings support multimodal approaches, especially for patients with greater psychosocial complexity, while reinforcing the need for individualized treatment strategies.

8. "Effectiveness of blood flow restriction exercise on pain and disability in patients with low back pain: A systematic review" Free Full-Text Article
de Sire A, Prestifilippo E, Demeco A, et al.
J Back Musculoskelet Rehabil. 2026. doi: 10.1177/10538127261464779.
Results: Three randomized controlled trials involving 104 participants were included. All studies reported significant within-group improvements in disability following BFRE-based interventions. In two trials, reductions in disability were significantly greater in the BFRE groups compared with control interventions, despite the use of lower external loads. In the remaining trial, between-group differences did not reach statistical significance, although absolute improvements favored BFRE. Pain intensity generally improved to a greater extent in BFRE groups. Nevertheless, overall risk of bias was low, with some concerns related to missing outcome data in one study.
Conclusion: BFRE may represent a potential adjunct to exercise-based rehabilitation for CNSLBP; however, current evidence remains preliminary, heterogeneous, and insufficient to establish clear superiority over standard exercise interventions. Further adequately powered randomized controlled trials with standardized protocols are needed to clarify its effectiveness, safety, and optimal application parameters.

9. "Effects of Tai Chi on pain, functional dysfunction, and sleep in patients with chronic nonspecific low back pain: a systematic review and meta-analysis"   Free Full-Text Article
Xu C, Cui H, Hao T.
Front Pain Res (Lausanne). 2026. doi: 10.3389/fpain.2026.1852975.
Results: Eight RCTs involving 526 patients with CNLBP were included. Meta-analysis showed that Tai Chi significantly reduced pain, improving VAS scores (MD = -1.40, 95% CI: -2.41 to -0.40) and NRS scores. Tai Chi also significantly improved RMDQ scores (MD = -1.67, 95% CI: -2.75 to -0.59) and overall functional disability (SMD = -0.51, 95% CI: -0.90 to -0.12), but did not significantly affect ODI scores (MD = -0.62, 95% CI: -2.53 to 1.29). Moreover, improvements in PSQI scores were not statistically significant (MD = -0.18, 95% CI: -1.82 to 1.45).
Conclusion: Tai Chi can effectively relieve pain and improve functional disability in patients with CNLBP. It is a safe and feasible non-pharmacological rehabilitation approach. However, current evidence is insufficient to confirm its effect on sleep quality. Further high-quality RCTs are needed.
Back to content
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1. Effectiveness of Physical Rehabilitation Interventions on Walking Capacity and Wearable Sensor-Derived Performance After Stroke: A Systematic Review and Meta-Analysis of Randomized Controlled Trials. Free Full Text
Ezeugwa JC, Khan A, Okusanya DO, et.al.
Sensors (Basel). 2026 Jul 8;26(14):4332. doi: 10.3390/s26144332
Results and Conclusion: Thirty-one studies met inclusion criteria, and 26 distinct studies were included in the meta-analyses. For real-world performance, BCT-only interventions demonstrated the largest pooled effect estimate on steps per day (SMD = 0.45; 95% CI: 0.22-0.69), followed by combined BCT + Exercise interventions (SMD = 0.38; 95% CI: 0.10-0.66), while Exercise-only interventions showed a smaller but statistically significant effect (SMD = 0.23; 95% CI: 0.02-0.44). Conversely, Exercise-only interventions were the only category associated with statistically significant improvements in walking capacity, improving both self-selected gait speed (SMD = 0.36; 95% CI: 0.13-0.58) and walking endurance (6MWT; SMD = 0.41; 95% CI: 0.25-0.57). In contrast, neither combined BCT + Exercise nor BCT-only interventions demonstrated statistically significant effects across gait speed or endurance outcomes. These findings suggest that exercise improves walking capacity, whereas interventions incorporating BCTs may have greater effects on real-world walking performance after stroke.

2. Efficacy of cognitive behavioral therapy for post-stroke fatigue: A systematic review and meta-analysis Free Full Text
Sun F, Li Y, & Liu F
J Stroke Cerebrovasc Dis. 2026 Aug;35(8):108697. doi: 10.1016/j.jstrokecerebrovasdis.2026.108697
Results: Nine RCTs involving 778 participants met the inclusion criteria. Pooled analysis suggested that CBT was associated with a reduction in fatigue severity (SMD = -0.72, 95% CI:1.06 to -0.38, P < 0.0001), although significant heterogeneity was observed. Furthermore, CBT showed potential in improving sleep quality (SMD = -1.07, P = 0.003) and enhancing overall quality of life (SMD = 0.67, P = 0.01). Subgroup analyses indicated a distinct duration-dependent effect: interventions exceeding six weeks demonstrated potential efficacy, whereas shorter protocols did not yield statistically significant benefits. Safety data were critically underpowered, with only one study explicitly reporting adverse events.
Conclusions: Current low-certainty evidence suggests CBT is a promising and scalable intervention that shows potential in managing PSF, alleviating fatigue, and improving sleep and quality of life. To maximize potential therapeutic benefits, clinical programs might consider protocols lasting more than six weeks. However, due to high statistical heterogeneity and a pervasive lack of safety reporting, these findings should be interpreted cautiously. Future trials must mandate rigorous adverse event monitoring to establish a comprehensive risk-benefit profile.

3. Nonlinear dose-response effects of exercise interventions on post-stroke depression: a systematic review and meta-analysis Free full Text
Liu M, Gao Z, Wang Y, et. al.
Front Public Health. 2026 Jul 14;14:1876753. doi: 10.3389/fpubh.2026.1876753.
Results: A total of 27 publications comprising 31 randomized controlled trials were included, involving 2,247 participants. The meta-analysis indicated that exercise intervention was associated with a modest improvement in depressive symptoms among patients with PSD [SMD = -0.15, 95% CI (-0.23, -0.07), p < 0.01], with moderate heterogeneity (I 2 = 41.9%). Dose-response analysis revealed a non-linear association between exercise dosage and symptom improvement, with the greatest apparent benefit observed at approximately 801 MET-min/week. Subgroup analyses suggested that more favorable improvements were more commonly observed in interventions characterized by resistance training [SMD = -0.55, 95% CI (-0.85, -0.25)], a frequency of 1-2 sessions per week [SMD = -0.41, 95% CI (-0.67, -0.15)], a session duration of ≤30 min [SMD = -0.44, 95% CI (-0.70, -0.19)], and an intervention duration of 9-12 weeks [SMD = -0.16, 95% CI (-0.27, -0.05)].
Conclusion: Moderate-dose exercise intervention, approximately 801 MET-min/week, was associated with a modest improvement in post-stroke depressive symptoms. These findings provide a reference for optimizing exercise dosage and informing individualized prescription strategies for patients with PSD.

4. Functional Electrical Stimulation Cycling for Balance Rehabilitation in Stroke Survivors: A Systematic Review and Meta-Analysis Free Full Text 
Alashram AR
Analysis. Artif Organs. 2026 Jul;50(7):957-970. doi: 10.1111/aor.70116
Results: Nine studies met our criteria. In total, 285 stroke patients (mean age 62.46 years; 59% male) were included in this review. The studies ranged from 6 to 9 on the PEDro scale, with a median of 8. The meta-analysis showed that FES cycling was inferior to control interventions for improving balance poststroke. For the Trunk control test, a non-significant improvement was observed (SMD = 0.250, 95% CI: -0.260 to 0.761, p = 0.336, I2 = 41%). For the Berg Balance Scale, meta-analysis revealed a statistically significant pooled effect favoring control interventions over FES cycling (SMD = -0.52, 95% CI -0.97 to -0.08). Non-meta-analysis outcomes indicated some improvements in balance parameters, but overall findings remain inconclusive.
Conclusions: Current evidence does not support a beneficial effect of FES cycling on balance poststroke. While commonly used stimulation parameters are physiologically justified, evidence is insufficient to determine optimal FES cycling parameters for improving balance outcomes post-stroke. FES cycling should be tailored to patient characteristics and baseline impairments. Further studies of larger sample sizes are needed.
5. Effectiveness of Physical Activity Interventions Using Wearables and Smartphone Applications for Individuals With Cardiovascular Diseases and Stroke: A Systematic Review and Meta-Analysis. Free Full Text Article
Vemuri AK, Rahimi Y, Sadr AV, et. al.
Journal of the American Heart Association. 2026. 15 (14). e044985. doi.org/10.1161/JAHA.125.044985
Results: Fourteen randomized controlled trials were included. Interventions comprising smartphones and wearables resulted in a mean difference of 1097.4 (95% CI, 409.2-1785.6; P=0.0018) steps per day, and 3.9 (95% CI, 0.2-7.6; P=0.0413) minutes of moderate-vigorous physical activity per day compared with control groups.
Conclusion: This meta-analysis showed that interventions comprising smartphones and wearable devices are effective at increasing physical activity among patients with cardiovascular disease. Wearables and smartphones could provide accessible and tailored interventions to enhance physical activity

6. Algorithms to support the choice of a wrist-hand orthosis for motor function recovery in post-stroke patients: a narrative systematic review
Pagès M, Taiar R, Demangeot Y et al. 
Topics in Stroke Rehabilitation, 33(5), 514-532. doi.org/10.1080/10749357.2025.2598627
Results: Twenty-eight studies were included evaluating static, dynamic, electromyography-drive, and/or robotic orthoses. None can be recommended, due to the low power of studies, but some showed positive results. The orthoses evaluated included, in the early subacute stage, the HANDS Therapy or the Gloreha Professional; in the late subacute stage, the NESS handmaster (new noninvasive hybrid neuroprosthesis which has been developed for therapy and restoration of hand function) or a 3D-printed orthosis; in the chronic stage, the TIGER device, a static splint in extension, a robotic hand exoskeleton, a static splint in neutral position post-botulinum toxin type A or a 3D-printed dynamic hand device.
Conclusions: These are the first algorithms, to our knowledge, to classify wrist-hand orthoses studied for motor function recovery, in adults with an upper limb hemiparesis post stroke. No orthosis can be recommended, but some present promising results.

7. Combined transcranial direct current stimulation and mirror therapy for upper limb rehabilitation in patients with stroke: a systematic review and meta-analysis.
Alashram AR.
Neurol Sci. 2026 Jul 10;47(8):619. doi: 10.1007/s10072-026-09240-9
Results and conclusion: Seven studies (454 participants) met the eligibility criteria. Significant improvements were demonstrated in upper limb motor function (SMD = 0.73, 95% CI 0.34 to 1.12, p = 0.0002), activities of daily living (SMD = 0.84, 95% CI 0.46 to 1.22, p < 0.0001), and neurophysiological outcomes reflecting corticospinal conduction efficiency, assessed using central motor conduction time (CMCT) (SMD = -1.26, 95% CI -1.60 to -0.92, p < 0.0001). Subgroup analysis demonstrated greater effects in subacute stroke (SMD = 1.03, 95% CI 0.73 to 1.33). Other outcomes reported improvements in hand function and grip strength. Preliminary evidence suggests that combining tDCS and MT may improve upper limb motor and functional outcomes after stroke; however, these findings should be interpreted with caution due to heterogeneity and the limited data. Further studies are strongly needed.

8. Effects of immersive virtual reality on limb motor function, balance, gait and quality of life after stroke: A systematic review and meta-analysis. 
Islam D, Marklund I, von Euler M, et.al.
PLoS One. 2026 Jul 6;21(7):e0351114. doi: 10.1371/journal.pone.0351114.
Results and Conclusion: Out of 3,574, we included 34 RCTs involving post-acute, subacute and chronic stroke survivors, with a total of1200 participants. Meta-analyses showed IVR, most commonly delivered in combination with conventional rehabilitation, to be associated with improvements in upper extremity motor impairment, particularly measured by the Fugl-Meyer Assessment Upper Extremity (FMA-UE). Small but significant effects were also found for selected gait parameters. In contrast, effects on functional performance, balance, and quality of life were inconsistent and could not be robustly quantified. The overall certainty of evidence ranged from low to very low, primarily due to heterogeneity, methodological limitations, and small sample sizes. In conclusion, IVR appears to be a promising and safe supplement to conventional stroke rehabilitation, particularly for improving motor impairment. However, evidence remains limited and inconsistent across functional outcomes. More well-designed, adequately powered trials with standardized interventions and clinically meaningful outcome measures are needed to clarify the role of IVR in stroke rehabilitation. PROSPERO (Registration number: CRD420250639792).
 
9. Effect of mirror therapy combined with transcranial direct current stimulation on upper limb motor function in stroke patients: A meta-analysis Free Full Text
Zong B, Zhang C, Zhang Q, et. al.
Medicine (Baltimore). 2026 Jul 31;105(31):e50057. doi: 10.1097/MD.0000000000050057.
Results: Twelve RCTs involving 1024 participants were included. For Fugl-Meyer Assessment for Upper Extremity, MT + tDCS showed superior improvement versus MT alone (3 studies; I-squared statistic (I2) = 21.9%; MD = 12.65, 95% confidence interval [CI] 10.07-15.23) and versus tDCS alone (7 studies; I2 = 93.3%; MD = 7.03, 95% CI 3.76-10.31). For activities of daily living, the effect on Modified Barthel Index versus MT alone was highly heterogeneous and imprecise (2 studies; I2 = 94.7%; MD = 24.19, 95% CI - 144.99 to 193.38), whereas MT + tDCS significantly improved Modified Barthel Index versus tDCS alone (5 studies; I2 = 42.7%; MD = 9.29, 95% CI 6.36-12.22). For hand function, MT + tDCS improved Wolf Motor Function Test versus tDCS alone (3 studies; I2 = 80.3%; MD = 4.90, 95% CI 0.59-9.22). Reported adverse events were generally mild and transient.
Conclusion: MT combined with tDCS appears to provide additional benefits for poststroke upper limb motor recovery, with consistent improvements in Fugl-Meyer Assessment for Upper Extremity and favorable effects on daily functioning and hand performance in key comparisons. However, heterogeneity across protocols and imprecision in some outcomes limit certainty. Larger, rigorously designed RCTs with standardized MT dosing and tDCS parameters and longer follow-up are warranted.
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1. A systematic review and meta-analysis of visuospatial attentional deficits in Parkinson's patients.
Free Full Text
Bucur M, Holcomb AN, Luciani M, et al., 
Neurosci Biobehav Rev. 2026 Jul 23:106884. doi: 10.1016/j.neubiorev.2026.106884.
Unstructured Abstract
Across 51 studies, PD patients exhibited deficits in sustained, selective, and divided attention. Among attentional processes, only exogenous orienting was impaired, whereas alerting, endogenous orienting, and reorienting were preserved. Findings from the few studies examining visuospatial bias indicated small, context-dependent shifts in spatial attention rather than a consistent directional bias. These findings indicate that PD patients show visual-attentional impairments, particularly under high-demand conditions, while basic alertness and voluntary orienting appear preserved. Exogenous orienting deficits and subtle rightward spatial tendencies in LPD suggest disruption of right-hemisphere attentional networks. These results have implications for early cognitive assessment, rehabilitation strategies, and understanding the neural bases of attentional dysfunction in PD.

2. Exercise and Pain in Multiple Sclerosis, Parkinson's Disease, Alzheimer's Disease, and Stroke: A Systematic Review and Meta-analysis.
Baccaro VK, Hvid LG, Jungersen RC, et al., 
Sports Med. 2026 Jul 27. doi: 10.1007/s40279-026-02490-9. 
Results: A total of 39 studies were identified, of which 36 were included in the meta-analyses. The overall meta-analysis showed that exercise substantially reduced pain in people with neurodegenerative diseases compared with control conditions (- 0.83 [- 1.10; - 0.57], standardized mean difference [95% CI]). Large comparable effects were observed in MS (22 studies; - 0.63 [- 0.89; - 0.38]) and stroke (12 studies; - 1.07 [- 1.63; - 0.52]). Only one eligible study was found for PD and AD, respectively, highlighting a critical gap in the literature.
Conclusions: This review provides strong evidence that exercise alleviates pain in people with MS and stroke and emphasizes its potential as a non-pharmacological analgesic strategy for managing pain in neurodegenerative diseases. More high-quality studies are needed, particularly in PD and AD.

3. Physical Exercise for Managing Fatigue in Parkinson's Disease: Clinical and Research Recommendations From a Systematic Review and Meta-Analysis.
Costa V, Zambetta ML, Gianlorenço AC.
J Geriatr Phys Ther. 2026 Jul-Sep 01;49(3):163-171. doi: 10.1519/JPT.0000000000000481.
Results: Twenty-two studies were included. Meta-analysis comparing exercise with nonexercise (usual care) interventions showed a large effect favoring exercise (SMD = -0.92, 95% CI: -1.57 to -0.28; 7 studies), with interventions including multimodal training, walking, strengthening, and dance. An overview of all the studies with available data (19 studies) suggested that interventions with greater specificity, intensity, or active engagement had larger effects. However, certain control interventions, such as sleep hygiene, relaxation/education, and stretching, may play a role comparable to some active exercises. Fatigue was primarily measured using the Parkinson's Fatigue Scale and the Fatigue Severity Scale.
Conclusions: Moderate-certainty evidence supports that physical exercise, particularly active, continuous modalities such as walking, aerobic, resistance, and multimodal training at moderate intensity (at least twice weekly for 20-60 minutes), can reduce PD-related fatigue. Future research should distinguish between central and peripheral fatigue, compare high-intensity exercise interventions, and explore combinations of exercise with other promising interventions.

4. The Effects of Art Therapy on Executive Functions and Attention in Parkinson's Disease: Systematic Review and Meta-Analysis.
Gómez-Soria I, Andrade Borja JE, Aguilar-Latorre A, et al., 
Clin Gerontol. 2026 Jul-Sep;49(4):807-834. doi: 10.1080/07317115.2025.2608767.
Results: Art therapy was associated with significant improvements in both executive functions [RVE (Mean) = 0.971, 95% CI (0.951, 0.991), Z = 50.323, p < .001] and attention [RVE (Mean) = 0.854, 95% CI (0.834, 0.874), Z = 10.892, p < .001]compared with controls in the follow-up [RVE Mean) = 0.971 95%CI(0.951, 0.991), Z = 50.323, p < .001]. In single-group studies, depressive symptoms decreased post-intervention [RVE (Mean) = 6.289, 95% CI (1.101, 11.477), Z = 10.878, p = .049] but increased again at follow-up [RVE (Mean) = 12.094, 95% CI (0.318, 23.871), Z = 10.878, p = .049] Conversely, outcomes such as freezing of gait, QoL, and PD progression at follow-up favored the control groups rather than the treatment groups.
Conclusions: Evidence suggests that Art therapy may enhance executive functioning - especially at follow-up - and attention in older adults with PD. However, current evidence does not demonstrate consistent benefits in other non-motor or motor outcomes and ADLs. Brief, structured interventions (e.g. 20 sessions of 60 min, twice weekly) administered by dance instructors appear most promising. The improvements observed in control groups further underscore the potential value of active, structured interventions such as exercise or rehabilitation.
5. 
Comparative efficacy of traditional Chinese medicine qigong exercise on motor and non-motor outcomes in Parkinson's disease: a network meta-analysis.
Free Full Text
Xu S, Sun Y, Chen W.
Front Neurol. 2026 Jul 15; 17:1836123. doi: 10.3389/fneur.2026.1836123.
Results: A total of 59 RCTs (3,743 patients) were included. Compared with conventional treatment, Baduanjin (BDJ), QG, and Tai Chi (TC) were associated with improvements in motor symptoms (UPDRS-III). BDJ, TC, and WQX improved balance (BBS), while BDJ, liuzijue (LZJ), QG, TC, and wuqinxi (WQX) showed benefits in gait performance (TUGT). WQX and Yijingjin (YJJ) were associated with improvements in quality of life (PDQ-39), and TC and BDJ with reductions in depressive symptoms (HAMD).
Conclusion: This network meta-analysis suggests that different traditional QG interventions may be associated with improvements in motor and non-motor symptoms in Parkinson's disease. However, most pairwise comparisons showed overlapping confidence intervals, and no statistically significant differences were observed between most QG interventions.

6. Systematic review of kinematic and kinetic parameters in Parkinson's disease, with and without freezing of gait.
Free Full Text
Ball L, Khobkhun F, Richards J, et al., 
Clin Biomech (Bristol). 2026 Jul;137:106853. doi: 10.1016/j.clinbiomech.2026.106853.
Findings: Sixteen studies involving 513 participants (259 with FOG, 254 without FOG) were included. Results showed individuals with FOG produced delayed head rotation timing during turning, decreased hip range of motion and increased hip-knee and hip-ankle decomposition indices during backward walking. Moreover, results found postural instability and mechanical inefficiencies during walking in individuals with FOG.
Discussion: FOG involves more than spatiotemporal irregularities, and key biomechanical parameters such as joint range of motion, knee and hip flexion patterns, centre of mass displacement and ground reaction force patterns can provide clinical markers for assessing freezing severity and monitoring rehabilitation outcomes. 

7. Neurogenic Pelvic Floor Dysfunctions Across Neurological Disorders: Mechanisms, Phenotypes, and Precision Rehabilitation Pathways-A Narrative Review. Free Full Text
Latella D, Scorza C, Bonanno M, et al., 
J Clin Med. 2026 Jul 1;15(13):5140. doi: 10.3390/jcm15135140.
Results: Evidence from multiple sclerosis, stroke, Parkinson's disease, Alzheimer's disease and related dementias, spinal cord injury, and fibromyalgia or nociplastic pain syndromes supports a phenotype-based framework in which pelvic floor muscle training, bladder and bowel training, biofeedback, neuromuscular electrical stimulation, posterior tibial nerve stimulation, sacral neuromodulation, telerehabilitation, robotics, and multidisciplinary care are considered complementary rather than interchangeable strategies. Conclusions: PFD in neurological disorders may be more appropriately conceptualized as a multidimensional neurorehabilitation target. Effective care depends on disease-informed phenotyping, individualized rehabilitation goals, attention to cognition and adherence, and standardized outcome measurement. Future studies should test phenotype-specific pathways that integrate bladder, bowel, sexual, pain, participation, safety, and caregiver outcomes.

8. Can table tennis protect the aging brain? A systematic review and meta-analysis in neurodegenerative diseases.
Free Full Text
Łosińska K, Maszczyk A.
Acta Psychol (Amst). 2026 Jul;267:107135. doi: 10.1016/j.actpsy.2026.107135. 
Results: The meta-analysis demonstrated large pooled effects for cognitive outcomes (MMSE: d = 1.44; MoCA: d = 1.31), motor function (UPDRS-III: d = 1.27), and dual-task gait (TUG: d = 0.93). Heterogeneity was low to moderate (I2 = 18-42%), although the small number of studies warrants cautious interpretation. Sensitivity analyses confirmed the robustness of the findings, and no serious adverse events were reported.
Conclusions: TT appears to be a safe, feasible, and potentially effective non-pharmacological intervention for improving cognitive and motor outcomes in individuals with AD, PD, and dementia. Nevertheless, the limited number of small-scale studies and methodological variability restrict definitive conclusions, highlighting the need for high-quality trials.

9. Effects of speed-based interventions aimed at improving bradykinesia in individuals with Parkinson's disease: a systematic review.
do Amaral Yamaguchi Benfica P, Scianni AA, de Paula Magalhães J, et al., 
Parkinsonism Relat Disord. 2026 Jul 13:108438. doi: 10.1016/j.parkreldis.2026.108438.
Results: Eight studies involving 149 participants with PD were included: six randomized controlled trials (RCTs) and two non-randomized studies. Interventions included high-cadence cycling, aerobic interval training, power training, and high-speed power yoga. All studies were rated as having high risk of bias. The findings suggest that speed-based interventions may improve upper- and lower-limb bradykinesia in individuals with PD.
Conclusion: This systematic review showed that speed-based interventions are effective in improving bradykinesia in both upper and lower limbs. However, these results should be interpreted with caution due to the high risk of bias presented in all included studies. Gaps were identified regarding the assessment of bradykinesia and the types of interventions applied. Further high-quality RCTs are necessary to draw definitive conclusions.

10. Virtual Reality and Body Weight-Supported Treadmill Training in Gait Rehabilitation for Parkinson Disease: A Systematic Review.
Battaglion GGS, Boni FDS, Zhang K, et al., 
Am J Phys Med Rehabil. 2026 Jul 1;105(7):603-611. doi: 10.1097/PHM.0000000000002981.
Results: Fourteen primary studies (9 VR, 5 BWSTT) with 416 participants with mild-to-moderate PD met eligibility criteria. VR protocols (5 to 12 wk) often improved balance, gait speed, and dual-task performance, but differences in immersion, platform, sensory feedback, and task complexity limited direct comparison. BWSTT interventions (4 to 8 wk, 20% to 40% unloading) showed moderate improvements in step length, walking endurance, and balance. No major adverse events were reported.
Conclusions: Both VR and BWSTT improve gait and balance in PD through complementary mechanisms. VR offers sensory-cognitive engagement, while BWSTT provides biomechanical support and repetitive practice. Due to protocol heterogeneity, small sample sizes, and the absence of meta-analysis, findings should be interpreted narratively. Combined approaches may be promising, but current evidence is limited.

11. The impact of arts-based interventions on alleviating motor and non-motor symptoms in Parkinson's disease: A meta-analysis and systematic review.
Liu Z, Liu S, Hui C, et al., 
Geriatr Nurs. 2026 Jul;71:104050. doi: 10.1016/j.gerinurse.2026.104050
Unstructured Abstract
Thirty-four randomized controlled trials (RCTs) were included. Meta-analysis suggested that ABIs significantly improved motor symptoms, as indicated by reductions in UPDRS III scores (SMD = -0.58, 95% CI [-0.81, -0.35]) and improvements in functional mobility assessed by the TUG test (SMD = -0.22, 95% CI [-0.37, -0.07]). Additional benefits were observed in balance (Mini-BESTest, SMD = 0.41, 95% CI [0.10, 0.72]), walking endurance (6MWT, SMD = 0.41, 95% CI [0.11, 0.72]), and gait speed (SMD = 0.34, 95% CI [0.03, 0.65]). Non-motor outcomes also improved, including quality of life (PDQ-39, SMD = -0.29, 95% CI [-0.48, -0.10]) and fall self-efficacy (FES, SMD = -0.41, 95% CI [-0.67, -0.15]). Prediction intervals showed heterogeneous future effect ranges across outcomes. Subgroup analyses indicated that dance-and yoga-based interventions appeared to be associated with relatively consistent effects, whereas no statistically significant changes were observed in depressive symptoms (BDI) or cadence. These findings suggest that ABIs may offer a potentially safe and cost-effective complementary approach for reducing overall symptom burden in PD. Future large-scale, rigorously designed RCTs are warranted to further clarify long-term effects and underlying mechanisms.

12. Does Resistance Training Improve the Quality of Life of People With Parkinson's Disease? Evidence and Recommendations for Clinical Application Through a Systematic Review and Meta-Analysis of Randomized Clinical Trials. Free Full Text
de Souza LC, Senna L, D'Oliveira A, et al., 
Physiother Res Int. 2026 Jul;31(3):e70266. doi: 10.1002/pri.70266.
Results: Fourteen studies were included, featuring highly heterogeneous protocols. Resistance training was superior to control (SMD -0.81; CI -1.45 to -0.18; I2 88%; moderate certainty of the evidence), although no significant difference was found compared to other therapeutic modalities (SMD -0.02; CI -0.44 to 0.41; low certainty of the evidence). Exploratory subgroup analyses suggested a trend toward more favorable results in trials lasting longer than 12 weeks, involving patients with mild-to-moderate disease severity (H&Y ≤ 3), and reporting high protocol completeness (CERT > 11). Most of the studies were classified as having a low risk of bias and presented a moderate description of the protocols in the CERT.
Limitations: The included studies exhibited high heterogeneity and required data imputation for missing standard deviations. Additionally, exploratory subgroup analyses were underpowered due to the limited number of trials.
Conclusions: Current evidence suggests that resistance training may improve quality of life in individuals with Parkinson's disease. Exploratory subgroup analyses tentatively suggest potential trends favoring mild-to-moderate stages and intervention exceeding 12 weeks, while being a safe practice. However, high heterogeneity limits the certainty of the evidence. Future studies should prioritize standardized reporting (CERT) to ensure intervention reproducibility
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