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[bookmark: _Hlk97632346][bookmark: _GoBack]Welcome to September 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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1. Home-based telerehabilitation on motor function in youth with cerebral palsy: systematic review and meta-analysis. Free Full-Text Article
Domínguez-López P, Lirio-Romero C, Coello-Villalón M et al.
Pediatr Res. 2026 Sep 18. doi: 10.1038/s41390-026-05382-w.
Results: Eight RCTs (n = 419) were included; all involved children with cerebral palsy (CP), although the review targeted NDDs. Meta-analyses suggested possible improvements in gross motor function (SMD 1.29, 95% CI 0.11 to 2.47; I² = 96%), although estimates were influenced by heterogeneity and outlier studies. Effects on fine motor function were smaller and non-significant (SMD 0.62, 95% CI -0.25 to 1.49; I² = 90%).
Conclusion: Although this review targeted NDDs, all studies involved youth with CP. Home-based telerehabilitation may support gross motor rehabilitation, but low-certainty evidence and heterogeneity limit confidence and generalizability.

2. Robot-assisted gait training in cerebral palsy: a GRADE-assessed systematic review and meta-analysis with trial sequential analysis.  Free Full-Text Article
Al Matairi A, Abuhashem O, Hammadeh BM et al.
Neurol Res. 2026 Sep 14:1-21. doi: 10.1080/01616412.2026.2697005.
Results: Fifteen RCTs, including 542 patients, met the inclusion criteria, and fourteen contributed to the meta-analyses. No significant differences were observed for hip flexion/extension, GMFM-66, total GMFM, GMFM-88 Dimension D, stride length, walking speed, step width, or balance (all p > 0.05). RAGT showed modest benefits over conventional physiotherapy in the 6MWT (MD 17.52 m, 95% CI 7.70 to 27.34), the 10MWT (MD 0.11 m/s, 95% CI 0.05 to 0.17) and GMFM-88 Dimension E (SMD 0.30, 95% CI 0.05 to 0.54). TSA confirmed robust evidence for the 6MWT and for Dimension E; Dimension D remained inconclusive, the required information size not having been reached.
Conclusion: RAGT yields similar improvements to CT in most motor, gait, and balance outcomes in children with CP, whereas RAGT offers modest additional benefit in walking endurance, walking speed, and the walking/running/jumping dimension of the GMFM-88.

3. Effects of telerehabilitation monitored home-based therapies on upper extremity function-related outcomes in children and adolescents with unilateral cerebral palsy: A systematic review. Free Full-Text Article
Usman JS, Wong TW, Mei Ng SS.
J Telemed Telecare. 2026 Sep;32(8):654-668. doi: 10.1177/1357633X261420104.
Results: TR-monitored HB therapies showed positive improvements in hand coordination, dexterity, bimanual hand function, ADL motor and processing skills, occupational performance, and execution of functional goals in children and adolescents with UCP (predominantly spastic UCP studies) compared with the control interventions.
Conclusion: Telerehabilitation-monitored HB therapies showed potential to improve upper extremity function-related outcomes in children and adolescents with unilateral cerebral palsy (predominantly spastic UCP studies)

4. Effectiveness of emerging technology-assisted rehabilitation in children with cerebral palsy: a systematic review and meta-analysis. Free Full-Text Article
Wei X, Nie W, Su Y et al.
Front Neurol. 2026 Sep 9;17:1906886. doi: 10.3389/fneur.2026.1906886.
Results: Forty-six RCTs involving 1,812 children were included. Emerging technology-assisted interventions improved performance on the 10-Meter Walk Test (10MWT; MD = -2.83, 95% CI -4.39 to -1.27), 6-Minute Walk Test (6MWT; MD = 43.56, 95% CI 25.55 to 61.57), Timed Up and Go Test (TUG; MD = -2.17, 95% CI -3.60 to -0.75), Pediatric Balance Scale (PBS; MD = 5.21, 95% CI 4.06 to 6.37), Gross Motor Function Measure (GMFM) dimension D (MD = 3.99, 95% CI 1.61 to 6.37), and GMFM dimension E (MD = 8.90, 95% CI 5.18 to 12.62). RAGT favored gait outcomes, whereas VR favored balance outcomes. Upper-limb spasticity measured by the Modified Ashworth Scale (MAS) decreased (MD = -0.40, 95% CI -0.59 to -0.21). ABILHAND-Kids questionnaire scores showed no immediate improvement (MD = 2.00, 95% CI -1.01 to 5.01) but improved at ≥6 weeks (MD = 2.54, 95% CI 0.41 to 4.66). Most gains were immediate; only balance and manual ability remained significant at longer follow-up.
Conclusion: Emerging technology-assisted rehabilitation improves gait, mobility, balance, gross motor function, and upper-limb outcomes in children with CP. RAGT and VR show domain-specific advantages. Evidence certainty ranged from high to very low, and further high-quality RCTs with extended follow-up are needed.

5. Optimal exercise dose and training modalities for improving gross motor function in children with cerebral palsy: a systematic review and Bayesian network meta-analysis of RCTs. Free Full-Text Article
Ma J, Li S, Aili A et al.
Eur J Pediatr. 2026 Sep 21;185(10):769. doi: 10.1007/s00431-026-07416-1.
Results: Twenty-nine RCTs involving 886 children with CP met inclusion criteria. Pairwise meta-analyses revealed that robot-assisted gait training conferred a statistically significant advantage over comparator interventions in improving walking, running, and jumping skills using Gross Motor Function Measure-88 dimension E (SMD = 0.48, 95% CI 0.02-0.93, P = 0.042). In contrast, resistance/strength training demonstrated the largest effect on balance function (SMD = 0.95, 95% CI 0.38-1.51, P = 0.001). Network meta-analysis ranked interventions using surface under the cumulative ranking curve values, with clinical interpretation anchored to statistically significant pairwise contrasts. Dose-response analyses indicated a nonlinear association between exercise dosage and functional improvement-optimal dose ranges varied meaningfully across motor domains, supporting domain-specific dosing strategies for personalized rehabilitation.
Conclusion: Different exercise modalities appear to confer differential benefits across gross motor domains, though evidence certainty is rated as "very low." The observed nonlinearity in dose-response curves suggests that both subtherapeutic and supraoptimal dosages may attenuate treatment effect. However, these findings remain exploratory and require confirmation in larger, methodologically rigorous RCTs before translation into clinical guidelines or practice. 
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1. The effectiveness of physiotherapy interventions for Pregnancy-Related lumbopelvic pain: A systematic review and meta-analysis of randomized controlled trials. Free Full-Text Article
Mladenovic M, Coughlan LM, Nascimento PRCD et al.
Braz J Phys Ther. 2026. doi: 10.1016/j.bjpt.2026.101605.
Results: Thirty-one trials were included (n = 3279 screened): 23 investigated exercise, 7 manual therapy, 3 electrophysical modalities, and 2 education. Exercise was not better than SOC for the short-term pain (low certainty evidence, MD = -18.80, 95 % CI -45.97 to 8.33), but was superior at 6-12 weeks (moderate certainty evidence, MD = -25.84, 95 % CI -35.04 to -16.64). After a sensitivity analysis, exercise significantly improved physical function compared to SOC at 0-5 weeks (low certainty evidence, SMD= -0.65 95 % CI -1.25 to -0.04). Exercise was superior to SOC at 6-12 weeks (very-low certainty evidence, SMD= -2.79 95 % CI -4.64 to -0.95).
Conclusion: Exercise interventions show low certainty evidence for improving pain and physical function in pregnancy-related LPP over medium-term periods. Higher quality research is necessary, and future studies should adhere to standardized reporting guidelines and include larger sample sizes.
2. Diaphragmatic Training for Nonspecific Low Back Pain: A Systematic Review and Meta-analysis. Free Full-Text Article
Li HW, Jia C, Yang YX et al.
Arch Phys Med Rehabil. 2026. doi: 10.1016/j.apmr.2026.03.001.
Results: Thirteen studies (626 participants) were included. Diaphragmatic training likely reduced pain intensity compared with control interventions (standardized mean difference=-0.60; 95% confidence interval=-0.86 to -0.34; 11 trials, n=465; moderate-certainty evidence). It also likely improved functional disability (standardized mean difference=-0.71; 95% confidence interval=-0.90 to -0.53; 9 trials, n=469; moderate-certainty evidence). Evidence for changes in diaphragmatic thickness was of very low certainty. Subgroup analyses suggested that better pain outcomes typically occurred with 2-3 sessions/wk.
Conclusion: Moderate-certainty evidence suggests that diaphragmatic training may be considered as an adjunct to rehabilitation to reduce pain intensity and improve functional disability in adults with nonspecific low back pain. Prespecified trials with longer follow-up are needed to clarify effects on diaphragm thickness and the influence of training parameters.
3. Assistive technologies (lumbar supports and other devices) for treating chronic low back pain. Full-Text Article
Arienti C, Lazzarini SG, Zaina F et al.
Cochrane Database Syst Rev. 2026. doi: 10.1002/14651858.CD015492.pub2.
Results: The available evidence mainly addresses pain intensity and disability. We found some limited data on health-related quality of life. None of the included studies reported participant-reported treatment success, falls, adverse events, withdrawals due to any adverse events, or any of our other prespecified outcomes. Compared to no intervention, lumbar supports may result in little to no difference in pain intensity in the intermediate term (three months), if we consider a minimum clinically meaningful change on the 0-to-100 pain scale to be 15 points (MD -8.00, 95% CI -15.02 to -0.98; 1 study, 107 participants), and may result in little to no difference in disability (MD -0.10, 95% CI -1.11 to 0.91; 1 study, 107 participants) (both low-certainty evidence). […] The evidence is very uncertain about the effect of lumbar supports plus usual care (education and exercise) compared with usual care (education and exercise) on pain intensity (MD -4.50, 95% CI -20.98 to 11.98; 1 study, 25 participants), disability (MD 2.80, 95% CI -21.58 to 27.18; 1 study, 24 participants), and health-related quality of life (1 study, 25 participants) in the short term (six weeks) (all very low certainty evidence). The evidence is also very uncertain about the effect of lumbar supports plus usual care (routine physical therapy) compared with usual care (routine physical therapy) on pain intensity (MD 3.10, 95% CI -5.89 to 12.09; 1 study, 41 participants) and disability (MD -4.27, 95% CI -7.71 to -0.83; 1 study, 41 participants) in the short term (four weeks) (both very low certainty evidence).
Conclusion: Lumbar supports may result in a small reduction in pain intensity when provided in addition to NSAIDs, but may offer little to no benefit for pain intensity and disability when used alone. The evidence regarding health-related quality of life is very uncertain. No included studies reported on our other outcomes of interest or on adverse events, leaving uncertainty about the potential harms and broader functional impact of lumbar supports. Therefore, there is insufficient evidence to support the routine use of lumbar supports for managing CLBP. The absence of research on other assistive devices commonly used in clinical practice, particularly amongst people with disabilities or mobility limitations, is an evidence gap for future research to fill.
4. The Efficacy of Exercise Therapy for Nonspecific Chronic Low Back Pain According to the FITT Principle: A Systematic Review with Meta-analyses. Full-Text Article
Blanco-Heras L, Rebollo-Salas M, Cardellat-González M et al.
J Orthop Sports Phys Ther. 2026;56(9):571-584. doi: 10.2519/jospt.2026.14098.
Results: Seventy RCTs (n = 3991) were included. High-frequency programs (≥3 sessions per week) showed statistically significant improvements in long-term disability compared with low-frequency programs (standardized mean difference [SMD], 0.29; 95% confidence interval [CI]: 0.09, 0.49; moderate certainty). Sensorimotor short-term (SMD, -0.49; 95% CI: -0.78, -0.21; very low certainty) and long-term (SMD, -0.76; 95% CI: -1.48, -0.03; very low certainty), yoga short-term (SMD, -0.39; 95% CI: -0.68, -0.10; moderate certainty), and assisted long-term (mean difference, -3.96; 95% CI: -5.47, -2.45; moderate certainty) exercise programs demonstrated statistically significant reductions in disability compared with other modalities.
Conclusion: In adults with nonspecific chronic LBP, higher-frequency exercise programs were associated with improvements in disability. Sensorimotor, yoga, and assisted exercises may offer modest additional benefits. Given the low certainty and lack of clinically meaningful effects, exercise prescriptions should prioritize patient preferences, feasibility, and long-term adherence rather than a single FITT component.
5. Assessment and Treatment of Acute Low Back Pain (ALBP): A Systematic Review. Free Full-Text Article
Skelly AC, Chou R, Brodt ED et al.
Pain Med. 2026. doi: 10.1093/pm/pnag131.
Results: A total of 105 studies (in 111 publications) formed the evidence base for the clinical guideline: KQ 1a (4 SRs, 1 nonrandomized study of interventions [NRSI]), KQ 1b (1 SR, 14 NRSIs), KQ 2 (3 RCTs, 3 NRSIs, 1 CEA), KQ 3 (5 RCTs), KQ 5 (25 RCTs), KQ 6 (34 RCTs), KQ 7 (1 RCT), KQ 8 (9 RCTs) and KQ 9 (2 CUA, 2 CEAs). No studies met inclusion criteria for KQ 4. Two trials identified through the bridge search evaluated heat and transcutaneous electrical stimulation. Few patient characteristics or clinical exam factors were considered highly informative for identifying or ruling out serious spine pathology (red flags). Stronger predictors included cancer history, saddle anesthesia, urinary retention, procedure-related infection, and age (KQ 1a). Maladaptive pain coping behaviors, low general health status, and presence of psychiatric comorbidities were associated with an increased likelihood of developing persistent disabling low back pain (KQ 1b). RCTs of early imaging versus no imaging found no difference in function or pain in patients without signs of serious spine pathology (KQ 2). Opioids generally showed similar pain and function improvement versus placebo and were associated with increased risk for adverse events (KQ3). Oral nonsteroidal anti-inflammatory drugs [NSAIDs] and muscle relaxants improved function and/or pain versus placebo in the first few weeks, however acetaminophen did not (KQ 5). In patients with radiculopathy, systemic steroids (KQ 5) and epidural steroid injections [ESI] (KQ 7) improved function (and back pain for ESI) versus placebo or usual care. Nonpharmacologic treatments (KQ 6) that improved function and/or pain versus sham or usual care included manipulation and mobilization, acupuncture, and advice to stay active. Results from exercise-specific trials were mixed. Early referral to physical therapy, which included similar forms of exercise, improved pain and function versus usual care (KQ 8). Pain or function improvement occurred generally within the first few weeks, and the magnitude of improvement was small for most interventions. Serious treatment-related harms were uncommon for most interventions. Studies were not designed to assess serious or long-term harms and harms were variably reported across interventions. Estimates were imprecise for many outcomes and study limitations contributed to low confidence in the evidence for some interventions. Limited information on cost-effectiveness of imaging or interventions was identified.
Conclusion: This review informed development of a multidisciplinary guideline on ALBP. The following primary findings were considered. For assessment, few factors used to evaluate serious spine pathology were considered highly informative for ruling such conditions in or out. Psychosocial factors best predicted the development of persistent low back pain. Early imaging did not improve patient outcomes in patients with ALBP who did not have signs of serious spine pathology. Moderate confidence in the evidence of benefit at one or more times was seen for NSAIDs, manipulation and mobilization, acupuncture, muscle relaxants, advice to stay active and early physical therapy referral, which included an exercise focus. The findings support these options for ALBP management. There was low confidence regarding the benefits of steroids in patients with radiculopathy. Opioids may not be more effective than placebo in improving pain or function in patients with ALBP (low confidence) and were associated with higher risk of harms (moderate confidence). Rigorous trials to delineate the optimal dose, frequency, and duration of all treatments, and to evaluate the long-term effects of opioid prescription for ALBP are needed.
6. Optimal exercise dose in adults with chronic low back pain disorders: systematic review with dose-response network meta-analysis. Free Full-Text Article
Arora NK, Saueressig T, Schleimer T et al.
Br J Sports Med. 2026. doi: 10.1136/bjsports-2026-111988.
Results: We included 239 trials (252 reports); 99.2% included non-specific chronic low back pain; two trials included radicular presentations. The model-predicted optimal dose for short-term disability was 4 sessions/week, 25 min/session over 13 weeks. For short-term pain intensity, the optimal dose was 3 sessions/week, 30 min/session over 8 weeks. However, credible intervals of most dose-levels overlapped. Few dose combinations were clinically meaningful beyond the short term. 84% of trials were at high risk of bias and certainty was very low to low. Adverse events (reported in 28.5% of trials) were predominantly non-serious and musculoskeletal.
Conclusion: Exercise training delivered at low to moderate doses was associated with short-term improvements in disability and pain intensity, which may be clinically meaningful, with limited additional benefit at higher exposure. Model-predicted doses provide guidance for exercise prescription; but the available evidence does not support a single optimal exercise dose and should be interpreted with caution given the low to very low certainty of evidence. Exercise training for radicular presentations is a key evidence gap.
7. Is therapeutic exercise as a standalone intervention effective in reducing kinesiophobia in adults with nonspecific chronic low back pain? A systematic review and meta-analysis with meta-regression. Full-Text Article
Cardellat-González M, Moral-Munoz JA, Cuevas-Moreno A et al.
Eur Spine J. 2026. doi: 10.1007/s00586-026-10365-w.
Results: Eight randomized controlled trials involving 854 participants were included. Studies presented some concerns regarding risk of bias, and certainty of evidence was rated as low. Standalone exercise significantly reduced kinesiophobia compared with passive controls and usual care (MD = -5.38; 95% CI -7.63 to -3.13; SMD = -1.03), exceeding the minimal clinically important difference. However, considerable heterogeneity was observed (I² ≈ 94%), and meta-regression did not identify significant moderators. These findings were exploratory and limited by the small number of studies.
Conclusion: Standalone exercise may reduce kinesiophobia in adults with NSCLBP; however, heterogeneity, methodological concerns, and low-certainty evidence limit confidence in the pooled effect estimate. Therefore, the observed effect should be interpreted as an overall trend rather than a consistent effect across populations and interventions.
8. Spondyloarthritis Research and Treatment Network Recommendations for the Referral of Adults with Chronic Back Pain and Suspected Axial Spondyloarthritis to a Rheumatologist. Free Full-Text Article
Dubreuil M, Danve A, Liew JW et al.
ACR Open Rheumatol. 2026. doi: 10.1002/acr2.90129.
Results: The SR uncovered 28 axSpA features (+LR 0.5-10). There was consensus to include uveitis, elevated erythrocyte sedimentation rate or C-reactive protein, family history of spondyloarthritis, HLA-B27, inflammatory bowel disease, sacroiliitis by imaging, good response to nonsteroidal anti-inflammatory drugs, and psoriasis. DCE allowed exclusion of features with low importance. Experts considered posttest probability of ≥33% appropriate for referral. +LRs were used to generate a scoring system to be used in adults with chronic back pain with onset before age 45 years; a score of ≥3 is considered a threshold for referral to a rheumatologist.
Conclusion: On behalf of the Spondyloarthritis Research and Treatment Network (SPARTAN), we developed data-driven referral recommendations for adults with chronic back pain to a rheumatologist for evaluation of axSpA. Validation is needed to determine if axSpA is diagnosed in 33% of those referred and if this strategy reduces diagnostic delay.
9. Effectiveness of Exercise Interventions for Chronic Low Back Pain Among Office Workers: A Systematic Review and Meta-analysis. Free Full-Text Article
Yamano H, Urata R, Ogawa K et al.
J Occup Health. 2026 Sep 23:uiag058. doi: 10.1093/joccuh/uiag058.
Results: we included 4 RCTs, involving 263 participants, in this review. At short-term follow-up, the pooled estimate suggested that exercise interventions may reduce pain intensity compared with control conditions. However, the certainty of evidence was very low, and evidence for functional disability and physical activity level was insufficient. None of the included studies assessed work productivity or presenteeism using validated instruments. The certainty of evidence for pain and functional disability outcomes was rated as very low.
Conclusion: Exercise interventions may reduce short-term pain in office workers with chronic LBP; however, evidence regarding functional and work-related outcomes remains insufficient. High-quality, long-term studies incorporating work productivity and presenteeism as primary outcomes are required.
10. Is Exercise Effective at Reducing Pain Catastrophizing in People with Chronic Non-Specific Spinal Pain? A Systematic Review and Meta-analysis. Full-Text Article
Yu CWG, Bhatia V, Chandel S et al.
Clin J Pain. 2026. doi: 10.1097/AJP.0000000000001418.
Results: Eight studies (1271 participants) were included. All studies had 'some concerns' or 'high risk' of bias. Seven studies involved people with chronic low back pain and one involved chronic neck pain. For neck pain, there was low certainty of evidence supporting neck and scapular muscle strengthening for reducing pain catastrophizing. For low back pain, primary meta-analyses showed no significant superior effects of exercise compared with control in the short-term (<3 mo, four studies, 536 participants) and intermediate-term (3-6 mo, three studies, 258 participants) (SMD=-0.4 to -0.32; I2=82.8% to 84.5%). Exploratory post-hoc sensitivity analysis, excluding one study on motor control exercise because of the heterogeneity with the other forms of exercise interventions, demonstrated better effectiveness at both short- (SMD=-0.49, 95%CI: -0.80; -0.18; I2=59.2%) and intermediate-term follow-ups (SMD=-0.67, 95%CI: -1.05; -0.30; I2=16.9%).
Conclusion: The findings suggest that exercise interventions may potentially be effective for reducing pain catastrophizing. Nevertheless, the overall certainty of evidence was rated very low to low such that higher quality studies are needed.
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1. Comparative efficacy of brain-computer interface-coupled robotic rehabilitation, robot-assisted therapy, and motor imagery for upper-limb motor recovery after stroke: a systematic review and network meta-analysis
Wu Y, Zhang R, Wu F, et. al.
Neurol Sci. 2026 Sep 25;47(10):811. doi: 10.1007/s10072-026-09375-9.
Results: Twenty-three reports representing 22 independent study cohorts were included, comprising 727 participants. Network meta-analysis showed no significant inconsistency, and the consistency model was adopted. BCI-robot ranked highest for improving FMA-UE according to the P-score analysis (P-score = 0.992), followed by robot-assisted therapy (0.641), MI (0.240), and conventional rehabilitation (0.127). In direct comparisons, BCI-robot produced a statistically significant improvement in FMA-UE versus conventional rehabilitation (MD = 6.80, 95% CI 4.29 to 9.30). The point estimate exceeded the 5.25-point (minimal clinically important difference) MCID, although the lower confidence limit did not. Compared with robot-assisted therapy, BCI-robot showed a statistically significant but small improvement (MD = 2.04, 95% CI 0.29 to 3.78), with both the point estimate and the entire 95% CI remaining below the MCID. Follow-up-duration subgroup analyses suggested that BCI-robot remained favorable over conventional rehabilitation in both < 3-month and ≥ 3-month subgroups, whereas no significant follow-up advantage over robot-assisted therapy was observed. For secondary outcomes, BCI-robot significantly improved WMFT versus conventional rehabilitation (MD = 8.94, 95% CI 5.22 to 12.65) and MBI versus conventional rehabilitation (MD = 3.37, 95% CI 0.10 to 6.63). A significant benefit for MBI versus robot was also observed (MD = 8.61, 95% CI 1.76 to 15.46), although this result was not robust in sensitivity analysis. No significant advantage was found for ARAT. Exploratory subgroup analyses suggested that, compared with robot-assisted therapy, the additional benefit of BCI-robot was more apparent in studies delivering more than four sessions per week.
Conclusions: BCI-robot ranked highest for improving FMA-UE and may provide a clinically important benefit over conventional rehabilitation, although the magnitude remains uncertain. Its additional benefit over robot-assisted therapy was small and unlikely to be clinically important. Evidence for longer-term effects and for activity-level and daily-function outcomes remains limited, and the findings should be interpreted cautiously.

2. Motor imagery-based brain-computer interface training for post-stroke upper limb dysfunction: systematic review and meta-analysis.
Yang Z, Zhang S, Wang D
Brain Impair. 2026 Sep 24;27(3): IB25022. doi: 10.1071/IB25022
Results: The analysis included 27 studies for systematic review, with meta-analyses encompassing 24 studies involving 846 participants. MI-BCI training showed statistically significant improvements in measures of isolated limb movement and fine motor control, specifically the Fugl-Meyer Assessment for Upper Extremity (s.m.d. 0.31, 95% CI: 0.18-0.45; I² = 17%) and the Wolf Motor Function Test (s.m.d. 0.45, 95% CI: 0.24-0.66; I² = 39%).
Conclusions: MI-BCI training can improve upper limb motor function, particularly for isolated movements and fine motor control, in stroke patients. Its effects on complex functional activities, activities of daily living and spasticity were not significant in the current evidence. Due to heterogeneity in control conditions (including sham interventions) across studies, the current evidence does not support definitive conclusions regarding its superiority over standardised traditional rehabilitation.

3. Combined repetitive transcranial magnetic stimulation and mirror therapy for upper limb rehabilitation in stroke survivors: A systematic review and meta-analysis.
Alashram AR
Neurol Sci. 2026 Sep 29;47(10):823. doi: 10.1007/s10072-026-09437-y.
Significant improvements in the Fugl-Meyer Assessment for Upper Extremity (FMA-UE) (SMD = 0.92, 95% CI: 0.43-1.41, p = 0.0002) and the Box and Block Test (BBT) (SMD = 1.09, 95% CI: 0.49-1.68, p = 0.0003) were reported. Other outcomes demonstrated improvements in pinch grip, hand grip, functional performance, motor impairment, and muscle tone. The preliminary findings suggest that combining rTMS and MT has potential effects on enhancing upper limb function poststroke; however, these results should be interpreted with caution. The most effective treatment parameters remain unclear. Further high-quality studies are warranted.

4. Mental simulation practices in stroke rehabilitation reorganize brain connectivity: a systematic review.
Demeco A, Marotta N, Lentini MP, et. al.
J Stroke Cerebrovasc Dis. 2026 Sep;35(9):108719. doi: 10.1016/j.jstrokecerebrovasdis.2026.108719
Results: Of 467 identified records, 8 randomized controlled trials involving 249 stroke patients met inclusion criteria. Most studies investigated Motor Imagery-based interventions, while two evaluated Mirror Therapy. Across studies, MSPs were consistently associated with upper limb motor improvement compared with conventional rehabilitation alone, accompanied by significant reorganization of brain networks. Neuroimaging findings demonstrated enhanced connectivity within sensorimotor regions, including the primary motor cortex, postcentral gyrus and inferior parietal lobule, together with modulation of corticospinal and interhemispheric pathways. Several studies also reported normalization of maladaptive activation patterns, reduced excessive sensorimotor connectivity and stronger interactions between motor and cognitive networks, changes correlated with clinical motor recovery. Additional reorganization involved attentional, visual and cognitive systems, suggesting network-level neuroplastic adaptations.
Conclusions: Mental simulation practices may represent promising adjunctive interventions in standard stroke rehabilitation programs, given their potential role in modulating brain connectivity.

5. The Effect of Vagus Nerve Stimulation on the Rehabilitation of Stroke: A Systematic Review and Meta-analysis Free Full Text
Yu M, Wang S
Arch Phys Med Rehabil. 2026 Sep;107(9):2553-2566. doi: 10.1016/j.apmr.2026.01.009
Data synthesis: A total of 16 RCTs involving 819 patients were included. The results showed that patients receiving VNS had significant improvements in Fugl-Meyer Assessment Upper Extremity (FMA-UE) (mean difference=5.00; 95% confidence interval [CI], 2.10-7.89; P<.01) and Wolf Motor Function Test (WMFT) (standard mean difference [SMD]=1.02; 95% CI, 0.39-1.66; P<.01). VNS also exhibited beneficial effects on activity of daily living (SMD=0.91; 95% CI, 0.47-1.34; P<.01) and poststroke depression (SMD=-1.18; 95% CI: -1.91 to -0.44; P<.01).
Conclusions: VNS can significantly improve FMA-UE, WMFT, and ADL in patients with stroke. In addition, VNS demonstrated significant benefits in enhancing the Box and Block Test, Fugl-Meyer Assessment for Lower Limb, and alleviating depressive symptoms. Further large-scale RCTs are warranted to optimize treatment protocols by exploring key parameters.

6. Effects of brain-computer interface-based training on post-stroke lower limb rehabilitation: A systematic review and meta-analysis of randomized controlled trials. Free Full Text
Liu X, Huang P, Wu L, et. al.
J Stroke Cerebrovasc Dis. 2026 Sep;35(9):108711. doi: 10.1016/j.jstrokecerebrovasdis.2026.108711
Results: Ten RCTs involving 366 participants were included. BCI training significantly improved lower-limb motor function (Fugl-Meyer Assessment for Lower Extremity: MD = 2.38, 95% CI 1.72 to 3.04, P < 0.00001). Although this mean difference is below the anchor-based Minimal Clinically Important Difference (MCID) of 6 points reported for chronic stroke populations, it represents a statistically robust and consistent improvement across RCTs, suggesting potential clinical relevance, particularly in subacute patients or specific intervention subgroups.
Conclusions: BCI-based training effectively improves lower-limb motor recovery after stroke. Subgroup analyses suggested that a moderate total dose (401-800 minutes) combined with 20-40-minute sessions may represent a potentially optimal regimen, although these findings are based on limited RCTs and require confirmation in larger studies.

7. Brain-computer interface for post-stroke upper-limb recovery: a systematic review integrating clinical efficacy with neuroplasticity evidence. Free Full Text
Wu Y, Zhu F, Dong Q, et. al.
Front Neurol. 2026 Sep 3;17:1895484. doi: 10.3389/fneur.2026.1895484
Results: Thirty-five RCTs (n = 1,188) were included. BCI training improved Fugl-Meyer Assessment-Upper Extremity [FMA-UE; MD = 4.55, 95% CI (2.84, 6.25), P < 0.001], Action Research Arm Test [ARAT; MD = 3.90, 95% CI (1.31, 6.50), P = 0.003], and Wolf Motor Function Test [WMFT; MD = 8.53, 95% CI (3.01, 14.04), P = 0.002]. Comparator type significantly moderated the effect [Q-between (3) = 13.43, P < 0.01], ranging from MD = 6.70 against usual care to MD = 1.97 against sham-contingent controls; stroke stage, signal strategy, and feedback modality did not. Qualitative synthesis of 22 trials identified multi-level neuroplastic changes spanning corticospinal excitability, sensorimotor rhythm modulation, and network reorganization. A subset of studies reported correlations between neuroplastic changes and motor improvement.
Conclusion: This systematic review found that BCI-based multimodal rehabilitation improves post-stroke upper-limb motor function, with the estimated effect varying by comparator type. Neuroplasticity outcomes were examined across electrophysiological, hemodynamic, and structural modalities, but the current evidence is too heterogeneous and sparse to support a mechanistic account of recovery. Further research is needed to determine how training-associated neural changes relate to functional improvement.

8. Exercise-based interventions for post-stroke depression: an overview of systematic reviews and evidence mapping Free Full Text 
Zhong S, Huang W, Han L, et. al. 
Front Neurol. 2026 Sep 3;17:1935524. doi: 10.3389/fneur.2026.1935524
Results: Six systematic reviews were included. Two were rated low and four critically low using AMSTAR 2; ROBIS identified one review at low risk, three at unclear risk, and two at high risk. The main overlap analysis included 67 trial occurrences across 50 confirmed unique trials and indicated moderate overlap (CCA 6.80%). Most reviews reported favorable effects of exercise on depressive symptoms, although effect magnitude, heterogeneity, and certainty varied. Evidence for secondary clinical outcomes and safety was limited.
Conclusion: Exercise may reduce depressive symptoms after stroke, but it remains unclear whether this finding applies specifically to patients with formally diagnosed post-stroke depression. The optimal exercise type and dose and whether benefits persist over time are also uncertain. Confidence in the evidence is limited by methodological weaknesses, heterogeneity, incomplete safety reporting, and primary-study overlap.

9. Robot-assisted rehabilitation for post-stroke balance and postural control: an umbrella review and evidence map of systematic reviews. Free Full Text 
Liu Y, Hu Q, Yin S, et. al.
Front Neurol. 2026 Sep 8;17:1911635. doi: 10.3389/fneur.2026.1911635
Results: Twelve systematic reviews were included. The included reviews evaluated robot-assisted gait training, Lokomat, overground robot-assisted gait training, end-effector robots, exoskeleton robots, lower-limb rehabilitation robots, and mixed robotic devices. The Berg Balance Scale (BBS) was the most frequently reported outcome. Several reviews suggested favorable effects of robot-assisted rehabilitation on BBS, whereas findings for Timed Up and Go, Fugl-Meyer balance, Rivermead Mobility Index, and instrumented postural-control outcomes were less consistent. AMSTAR-2 rated 10 reviews as low quality and two as critically low quality. ROBIS indicated one review with high overall risk of bias and the remaining reviews with unclear risk of bias. The certainty of evidence for major outcomes was generally low or very low. Primary-study overlap was high for overall balance-related evidence (CCA = 12.06%), BBS evidence (CCA = 11.61%), and TUG/TUGT evidence (CCA = 11.76%).
Conclusion: Robot-assisted rehabilitation may improve selected balance-related outcomes after stroke, particularly BBS. However, current evidence is limited by low methodological quality, unclear or high risk of bias, low or very low certainty, heterogeneity, and primary-study overlap. Robot-assisted rehabilitation should be considered a potential adjunct to comprehensive post-stroke rehabilitation, and higher-quality evidence is needed to clarify its effects on balance and postural control.

10. Comparative efficacy of virtual reality, robotics, and brain-computer interface interventions for upper limb rehabilitation after stroke: a systematic review and network meta-analysis. Free Full Text 
Pang R, Hu Z, Luo C, et. al.
Front Neurol. 2026 Sep 9;17:1882841. doi: 10.3389/fneur.2026.1882841. 
Results
25 RCTs (1,145 stroke survivors) were included. The network evidence geometry was star-shaped, with conventional physical therapy (CPT) as the common comparator. For FMA-UE, ROT-RFE achieved the highest SUCRA ranking, although this estimate was based on a single study. ROT-CPT and ROT, supported by two and three studies respectively, provided more consistent evidence. For secondary outcomes, ROT-CPT ranked highest for MBI (SUCRA = 0.89), whereas VR-CPT ranked highest for WMFT (SUCRA = 0.59). Sensitivity analyses generally supported robustness, and subgroup analyses suggested patient characteristics may influence treatment effects.
Conclusion
For improving upper-limb motor function after stroke, robotics-based interventions were supported by stronger evidence than other modalities. Specifically, ROT (SUCRA = 0.71, 3 studies) and ROT-CPT (SUCRA = 0.70, 2 studies) demonstrated consistent and clinically meaningful improvements, representing more reliable options for clinical practice. While a single robotics variant (ROT-RFE, SUCRA = 0.91) achieved a numerically higher ranking, this estimate was based on one trial and should not be interpreted as definitive evidence of superiority. VR-based interventions showed modest benefits, whereas BCI-based interventions were supported by only one eligible study with extractable data and no reliable conclusions can be drawn

11. Unlocking Early Neural Plasticity: A Systematic Review and Meta-Analysis of Repetitive Transcranial Magnetic Stimulation on Motor Recovery in Acute Stroke Free Full Text 
Liu M, Li H, Yang G, Deng X et.al.
J Integr Neurosci. 2026 Sep 21;25(9):49076. doi: 10.31083/JIN49076
Results: A systematic literature search identified 17 studies meeting the inclusion criteria involving 846 acute ischemic stroke adults. rTMS significantly improved motor recovery (FMA: p < 0.01) and reduced neurological deficits (NIHSS: p < 0.01). It also enhanced independence (BI: p = 0.01) and reduced disability (mRS: p < 0.01; grip strength: p = 0.01). Neurophysiological outcomes indicated increased corticospinal excitability in the lesioned hemisphere (MEP amplitude: p < 0.01) and reduced RMT (p < 0.01), with no significant effect on CMCT. Subgroup analyses showed comparable benefits between ipsilesional high-frequency and contralesional low-frequency rTMS, though high-frequency protocols yielded significant improvements in activities of daily living (p = 0.01). Subthreshold stimulation and threshold stimulation were associated with NIHSS improvements (p < 0.01). Suprathreshold stimulation showed a non‑significant effect (p = 0.11).
Conclusions: Despite heterogeneity and limitations in evidence quality, rTMS shows promise as a neurorehabilitative intervention in acute stroke, potentially by modulating interhemispheric balance and promoting neuroplasticity.

12. The Efficacy of Different Exercise Intervention Models and Dosages on Post-Stroke Depression: A Systematic Review and Network Meta-Analysis Free Full Text
Fan X, Dai X, Peng Q et. al.
Br J Hosp Med (Lond). 2026 Sep 21;87(9):58254. doi: 10.31083/BJHM58254
Results: Exercise interventions lasting less than 8 weeks, performed at least five times per week, and with individual sessions of 30 minutes or less, demonstrated the most significant improvement in PSD symptoms. As the exercise dose increased, the antidepressant effects of mixed aerobic exercise (MAE), combined exercise (CE), resistance training (RT), high-intensity interval training (HIIT), moderate-intensity continuous training (MICT), traditional martial arts (TOMA), and yoga (YOGA) all exhibited a continuous downward trend. Among these, resistance training (RT) showed the most significant decline, with no subsequent rebound effect.
Conclusion: All exercise intervention models effectively alleviate PSD symptoms, with resistance training emerging as the most effective single exercise modality. However, the optimal exercise dose for resistance training remains to be established. Further clinical studies are warranted to clarify the dose-response relationship and optimize exercise dose PSD management
Back to content
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1. Robot-assisted gait training for balance, mobility, and gait in Parkinson's disease: a systematic review and meta-analysis.
Free Full Text
Zhao Z, Xu C, Li X, et al., 
Front Neurol. 2026 Sep 9;17:1878057. doi: 10.3389/fneur.2026.1878057
Results: A total of 12 RCTs were included. RAGT was associated with better BBS scores (Hedges' g = 1.08, 95% CI: 0.55 to 1.62; MD = 3.49 points, 95% CI: 1.85 to 5.12), shorter TUG time (Hedges' g = -0.47, 95% CI: -0.77 to -0.16; MD = -1.82 s, 95% CI: -2.67 to -0.96), and a longer 6MWD (Hedges' g = 2.21, 95% CI: 0.53 to 3.90; MD = 35.82 m, 95% CI: -0.94 to 72.58). Cadence increased by 4.14 steps/min (95% CI: 1.83 to 6.46), and step length increased by 5.70 cm (95% CI: 0.25 to 11.15). However, BBS, 6MWD, and step length showed substantial heterogeneity, and Egger's tests suggested possible small-study effects or publication bias for several outcomes.
Conclusion: RAGT may be a promising adjunct to rehabilitation for PD, but the magnitude of benefit is uncertain, and the true effects may be smaller than the pooled estimates. Current evidence should be interpreted cautiously because of small trials, heterogeneous devices and comparators, underreported safety outcomes, risk of bias, and possible publication bias.

2. Physical Training in Parkinson's Disease: A Systematic Review of Neurobiological Mechanisms, Brain-Muscle Adaptations, and Implications for Personalized Rehabilitation.
Free Full Text
Jannou A, Welter ML.
Neurodegener Dis. 2026 Sep 5:1. doi: 10.1159/ndd/aduag002.
Unstructured Abstract
 A total of 78 studies were included, comprising 55 animal studies and 23 studies in patients with PD. In parkinsonian animals, PT consisted mainly of forced treadmill training, performed 20-60 min/day, 5 days/week, typically for 4 weeks. PT reduced oxidative stress and mitochondrial dysfunction, enhanced antioxidant defences, and regulated mitochondrial dynamics. Exercise also decreased α-synuclein accumulation, attenuated neuroinflammation, and increased neurotrophic factor expression. These adaptations promoted synaptic plasticity, neurogenesis, and preservation of nigrostriatal dopaminergic neurons. In patients with PD, aerobic training (AT), resistance training (RT) and balance training (BT) have been tested, and multimodal interventions have been investigated, most commonly involving 120-150 min/week for 6-12 weeks, sometimes combined with virtual reality or exergaming. PT induced structural and functional adaptations across the brain-muscle axis, including modulation of dopaminergic signalling, reorganization of cortico-striatal and cerebellar connectivity, improved cortical inhibitory control, enhanced corticospinal drive, and neuromuscular remodelling. AT mainly improved fatigability and cardiorespiratory fitness, whereas RT and BT appear to preferentially enhance muscle strength, rate of force development, gait automaticity, and balance control.

3. Clinical trials in late-stage Parkinson's disease.
Free Full Text
Fabbri M, Gallo S, Machado T, et al., 
J Parkinsons Dis. 2026 Sep 22:1877718X261491591. doi: 10.1177/1877718X261491591.
Unstructured Abstract
As of January 2026, 353 registered trials allowed inclusion of individuals with LSPD; however, many of these studies applied exclusion criteria related to dementia. Most trials investigated pharmacological or rehabilitation interventions targeting axial or global motor symptoms. Among the published studies (27.8% of the total), only 30% actually enrolled participants with LSPD. Our findings confirm the limited inclusion of individuals with LSPD in clinical research. Broadening eligibility criteria, implementing decentralized or home-based trial designs, incorporating caregiver-centered outcomes, and adopting cognitively adapted assessment tools may foster a more inclusive and patient-centered research framework. Such efforts are essential to better address the needs of this growing and vulnerable population.

4. Awake or Asleep Subthalamic Deep Brain Stimulation for Parkinson's Disease: Further Research Is Needed.
Free Full Text
Mikkelsen M, Sværke K, Fjeldhøj S, et al., 
Neurosurgery. 2026 Sep 16. doi: 10.1227/neu.0000000000004198.
Results: The literature search yielded 1339 citations. Quantitative analysis, based on 2 randomized controlled studies, demonstrated no significant difference between asleep and awake DBS in postoperative levodopa equivalent daily dose reduction (P = 39, mean difference = -66.69, CI95% = -220.14 to 86.76) or postoperative Parkinson's Disease Questionnaire-39 score (P = .38, mean difference = -2.00, CI95% = -6.50 to 2.49). Twenty-five retrospective cohort studies and one randomized controlled trial were included in a qualitative analysis, which supported these findings with no significant difference between asleep and awake. However, substantial heterogeneity in surgical techniques and potential biases because of small sample size, selection bias, and lack of blinded outcome assessments were observed.
Conclusion: This systematic review and meta-analysis suggest no clear evidence of a significant difference between asleep and awake STN-DBS procedures. However, caution should be exercised when interpreting the finding. There is still a need for larger prospective studies to provide robust assessment of the potential differences in clinical efficacy and risks associated with both the asleep and awake method. Importantly, these terms need to be questioned as both terms cover a range of different methods. Long-term follow-up studies are needed as differences in precision may crystallize over time with disease progression.

5. Site-specific effects of transcranial direct current stimulation on motor function in Parkinson's disease: a systematic review and meta-analysis.
Tachet J, Bouriaud M, Everard G.
Int J Rehabil Res. 2026 Sep 1;49(3):169-190. doi: 10.1097/MRR.0000000000000709.
Unstructured Abstract
Seventeen randomized controlled trials ( n = 553) were included. Pooled analyses showed little to no effect on walking speed (mean difference: 0.04 m/s 2 , 95% confidence interval: -0.03 to 0.11), functional mobility (mean difference: 0.67 s gained on the Timed Up and Go test, 95% confidence interval: -0.64 to 2.02), and other outcomes. Subgroup analyses based on stimulation site and intervention protocol revealed no differences. Adverse events were minor and infrequent, and dropout rates did not differ between groups. The overall certainty of evidence ranged from very low to low. Current evidence suggests that the effect of tDCS on gait, activities of daily living, or quality of life is probably not superior to other conventional interventions in individuals with Parkinson's disease.

6. Wearable Sensors in Gait Assessment for Parkinson Disease and Stroke in Real-World Environments: Systematic Review and Meta-Analysis. Free Full Text
Neumann S, Albites-Sanabria J, Naef AC, et al.,
J Med Internet Res. 2026 Sep 25;28: e93413. doi: 10.2196/93413.
Results: Of 2489 records, 43 reports were included: 37 on PD (2774 participants; mean age 67.89, SD 8.68 years) and 6 on stroke (217 participants; mean age 63.83, SD 11.84 years). Methodological quality was high, but external validity was consistently the weakest domain in both populations. Sensor configurations most commonly consisted of a lower back accelerometer. In total, 13 distinct walking bout definitions were identified, whereas 17 reports provided none, indicating substantial terminological heterogeneity. In PD, 4 gait parameters met the meta-analysis threshold, each showing a PI far wider than its CI, precluding generalization to future settings. For example, gait speed pooled at 0.84 m/s (95% CI 0.77-0.91; 95% PI 0.56-1.12), and number of steps per day at 7202 (95% CI 3975-10,429), the latter with a PI extending below zero, a mathematically impossible range reflecting extreme dispersion. No stroke parameter was reported consistently enough to permit meta-analysis, underscoring a critically underdeveloped evidence base.
Conclusions: Unlike previous reviews focusing on single diseases or specific hardware, this review contrasts PD and stroke to highlight shared methodological challenges. Real-world gait assessment in PD is advancing but fragmented, whereas the stroke evidence base remains sparse. The observed variance is compounded by procedural and algorithmic inconsistencies that cannot currently be separated from genuine clinical differences. The methodological groundwork established in PD offers a foundation for early adoption of standardized terminology, validation procedures, and core outcomes, essential for transitioning wearable sensors from exploratory tools to reliable clinical and remote-monitoring instruments.

7. 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 Sep;150:108438. 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.

8. Motor and non-motor outcomes post rehabilitation for persons with freezing of gait and Parkinson's disease: A systematic review and Meta-analysis. Free Full Text
Bath JE, Allen DD, Block VJ.
Clin Park Relat Disord. 2026 Sep 7;15:100498. doi: 10.1016/j.prdoa.2026.100498. eCollection 2026
Results: The search returned eighteen studies eligible for data extraction. Postural control results: 17 unique participant groups (n = 458), d = 0.49 (0.36, 0.62). Cognitive processing results: 8 unique participant groups (n = 193), d = -0.22 (-0.42, -0.02). Limbic (anxiety, depression) results: 4 unique participant groups (n = 55), d = -0.08 (-0.45, 0.30).
Discussion: Postural control and cognitive domain outcomes demonstrated significant post-intervention improvements following rehabilitation for PD + FOG. Limbic domain results showed small, nonsignificant pre-post changes. Few studies reported clinical outcome measures covering motor and non-motor domains. Further studies should assess motor and non-motor FOG-related domains and more comprehensive rehabilitation approaches for PD + FOG populations.

9. Effects of Exercise-Based Interventions on Self-Reported Sleep Outcomes in Parkinson's Disease: A Systematic Review and Meta-Analysis of Randomized Controlled Trials. Free Full Text
Zhang C, Zhang X, Cao L, et al., 
Bioengineering (Basel). 2026 Sep 3;13(9):1027. doi: 10.3390/bioengineering13091027.
Results: Fifteen randomized controlled trials involving 696 participants were included. Exercise-based interventions were associated with improved self-reported sleep outcomes (standardized mean difference [SMD] = -0.75, 95% confidence interval [CI] -1.28 to -0.23; p = 0.0084), although between-study heterogeneity was substantial (I2 = 82.4%). Instrument-stratified analyses showed no statistically significant differences across sleep questionnaires. Sensitivity analyses restricted to studies using the two most frequently reported sleep questionnaires and leave-one-out analyses yielded estimates consistent in direction with the primary analysis. Subgroup analyses showed no statistically significant differences across exercise intensity, session duration, weekly frequency, intervention period, or exercise type. None of the continuous moderators examined in univariable meta-regression was statistically significant.
Conclusions: Exercise-based interventions may improve self-reported sleep outcomes in patients with PD, but the certainty of evidence is very low, and substantial unexplained heterogeneity limits the precision and clinical interpretability of the pooled estimate. Current evidence is insufficient to identify an optimal exercise prescription. Future adequately powered trials should incorporate standardized exercise reporting and objective sleep assessments.

10. Effects of exercise interventions on gait, motor function, and balance in patients with Parkinson's disease: A meta-analysis with clinical implications. Free Full Text
Zhang C, Jia Z, Wang Y, et al., 
PLoS One. 2026 Sep 25;21(9):e0359274. doi: 10.1371/journal.pone.0359274.
Results: The meta-analysis included 20 randomized controlled trials published between 2009 and 2024, involving 714 patients with PD, including 372 participants in the exercise intervention groups and 342 in the control groups. Sixteen trials were judged as having some concerns and four as having a high overall risk of bias; none was rated as low risk. Compared with control conditions, exercise interventions were associated with lower FOGQ scores (SMD = -0.62, 95% CI -1.06 to -0.18) and UPDRS-III scores (SMD = -0.80, 95% CI -1.02 to -0.59), and higher BBS scores (SMD = 0.85, 95% CI 0.27 to 1.42). The pooled effect for Mini-BESTest was not statistically significant (SMD = 0.23, 95% CI -0.24 to 0.70). Exploratory subgroup analyses did not establish differential effects according to exercise modality, dose parameters, age, or disease duration. The certainty of evidence was moderate for UPDRS-III and low for FOGQ, BBS, and Mini-BESTest.
Conclusion: Exercise interventions may improve freezing-of-gait symptoms, overall motor function, and some aspects of balance performance in patients with PD, although evidence for Mini-BESTest outcomes remains inconclusive. Given the limited certainty of evidence and methodological limitations of the included trials, these findings warrant cautious interpretation. 
Back to content
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