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[bookmark: _Hlk97632346]Welcome to March 2025 GPA Evidence Updates, bringing you the latest evidence updates on physiotherapy interventions in some common conditions seen within the Ghanaian physiotherapy context. In this and subsequent editions, we bring you updates on Cerebral palsy, Low back pain, Stroke, and Parkinson’s disease. We look forward to expanding the condition portfolio based on your interest and uptake, and the formation of an evidence-based practice group within GPA to further this agenda.
[bookmark: _Hlk99935438]GPA Evidence Updates is brought to you by the Evidence-based Practice Research Group, a research group within Ghana Physiotherapy Association (GPA) to promote evidence-based practice culture amongst physiotherapists and other colleagues within the rehabilitation community.
These updates present new systematic reviews and clinical practice guidelines identified and compiled from comprehensive searches of the PubMed database. An archive of the monthly updates is available here.
In this update, each article title provides a link to the abstract in PubMed. For open-access articles, full-text articles are accessible by clicking the free full-text link (indicated in red text near the article title). Where you are interested in a full-text article that is not available, please contact the team and efforts will be made to access it for your use. It is important to critically appraise the quality of the systematic reviews and clinical practice guidelines before applying them to your practice, we therefore recommend the SIGN checklist for systematic reviews and the AGREE tool for clinical practice guidelines.
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No relevant guidelines were found this month for all conditions.
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[bookmark: CP_Systemtic_Review][bookmark: _Ref97704960][bookmark: _Hlk109796769]Cerebral palsy
1. Barriers and Facilitators of Home Programmes in Children with Cerebral Palsy: A Systematic Review and a Metasynthesis.
Medina-Valera MI, Fernández-Del Olmo A, Pinero-Pinto E.
Child Care Health Dev. 2025 Mar;51(2): e70049. doi: 10.1111/cch.70049.
Results: Twenty-one articles were selected from a total of 1.336, with 523 families and professionals. A qualitative research was carried out through content analysis using inductive coding and subsequent analytical categorization within an interpretative paradigm. Six themes were obtained: participation, personal cost and social support, family impact, training, professional role and efficacy. The quantitative results were analysed descriptively. They address HP research in a superficial manner.
Conclusions: Barriers: lack of time or availability to attend to the children one by one, poor economic and social support networks and sensitive emotional situation. Facilitators: training, adapted treatment objectives, activities within the daily routine and fluid family-professional communication

2. The effect of Kinesio Taping on motor function in children with cerebral palsy: a systematic review and meta-analysis of randomized controlled trials. Free Full-Text Article
Lin X, Zhang J, Wu M, Li J, Song W, Zhu L.
Front Neurol. 2025 Mar 6;16:1527308. doi: 10.3389/fneur.2025.1527308
Results: The primary outcome was Gross Motor Function Measure, Berg Balance Scale, Muscle Tension-Heel-Ear Test. The secondary outcomes were step frequency, step speed, step length. Our meta-analysis includes 378 children from 10 RCTs incorporated. Main result the Gross Motor Function Measure (GMFM D) (SMD = 1.00, 95%CI = 0.24-1.77, p = 0.01, I 2 = 87.3), the Gross Motor Function Measure (GMFM E) (SMD = 0.84, 95%CI = 0.22-1.46, p = 0.008, I 2 = 81.5%), the Berg Balance Scale (BBS) (SMD = 0.81, 95%CI = 0.20-1.42, p = 0.009, I 2 = 76.3%). Muscle Tension-Heel-Ear Test (SMD = 1.57, 95%CI = 0.59-2.55, p = 0.002, I 2 = 79.8%). The children showed significant improvements in gross motor function, balance and muscle tension compared to the results of the control group. The secondary step length (SMD = 0.46, 95% CI = 0.18-0.76, I 2 = 47.3%, p = 0.002) had an improvement effect, but no significant effect on step frequency and step speed.
Conclusion: To some extent, compared to the control group, the addition of kinesio taping improved motor dysfunction in children with cerebral palsy during rehabilitation

3. Effectiveness of hand-arm bimanual intensive therapy including lower extremities in the rehabilitation of children with cerebral palsy: a systematic review protocol. Free Full-Text Article
Qu YL, Harun D, Chai SC, Ebner-Karestinos D, Araneda R, Zanudin A.
BMJ Open. 2025 Mar 3;15(3):e091062. doi: 10.1136/bmjopen-2024-091062
Methods and analysis: This study will be conducted following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines. Searches will be conducted in six databases: MEDLINE, PubMed, Cochrane Library, Scopus, OT seeker and Web of Science for available published literature. The grey literature sources will include WorldCat, National Technical Information Service, Agency for Healthcare Research and Quality, Open Grey, WHO and OpenDOAR. Manual searches of citations of included papers will be performed to collect all experimental studies of HABIT-ILE in children with CP. The level of evidence for included articles will be classified according to the level of evidence in the guidelines for systematic reviews on the American Occupational Therapy Association website. Based on the study design of the included articles, the risk of bias will be assessed using the revised Cochrane risk-of-bias tool, the Cochrane Risk of Bias in Non-randomised Studies - of Interventions tool and the quality assessment tool recommended by the American Occupational Therapy Association. In order to synthesise the data, narrative synthesis will be used, along with meta-analysis, if available.
Back to content
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1. Non-pharmacological and non-surgical treatments for low back pain in adults: an overview of Cochrane reviews. Free full-Text Article
Rizzo, R. R., Cashin, A. G., Wand, B. M., et al
Cochrane Database Syst Rev. 2025 Mar 27;3(3):CD014691. doi: 10.1002/14651858.CD014691.pub2
Results: Placebo/sham comparisons Acute/subacute LBP Compared to placebo, there is probably no difference in function (at one-week follow-up) for spinal manipulation (standardised mean difference (SMD) -0.08, 95% confidence interval (CI) -0.37 to 0.21; 2 trials, 205 participants; moderate-certainty evidence). Chronic LBP Compared to sham acupuncture, acupuncture probably provides a small improvement in function (SMD -0.38, 95% CI -0.69 to -0.07; 3 trials, 957 participants; moderate-certainty evidence). Compared to sham traction, there is probably no difference in pain intensity for traction (0 to 100 scale, mean difference (MD) -4, 95% CI -17.7 to 9.7; 1 trial, 60 participants; moderate-certainty evidence). No treatment/usual care comparisons Acute/subacute LBP Compared to advice to rest, advice to stay active probably provides a small reduction in pain intensity (SMD -0.22, 95% CI -0.02 to -0.41; 2 trials, 401 participants; moderate-certainty evidence). Compared to advice to rest, advice to stay active probably provides a small improvement in function (SMD -0.29, 95% CI -0.09 to -0.49; 2 trials, 400 participants; moderate-certainty evidence). Chronic LBP Compared to no treatment, acupuncture probably provides a medium reduction in pain intensity (0 to 100 scale, mean difference (MD) -10.1, 95% CI -16.8 to -3.4; 3 trials, 144 participants; moderate-certainty evidence), and a small improvement in function (SMD -0.39, 95% CI -0.72 to -0.06; 3 trials, 144 participants; moderate-certainty evidence). Compared to usual care, acupuncture probably provides a small improvement in function (MD 9.4, 95% CI 6.15 to 12.65; 1 trial, 734 participants; moderate-certainty evidence). Compared to no treatment/usual care, exercise therapies probably provide a small to medium reduction in pain intensity (0 to 100 scale, MD -15.2, 95% CI -18.3 to -12.2; 35 trials, 2746 participants; moderate-certainty evidence), and probably provide a small improvement in function (0 to 100 scale, MD -6.8, 95% CI -8.3 to -5.3; 38 trials, 2942 participants; moderate-certainty evidence). 
Conclusion: Spinal manipulation probably makes no difference to function compared to placebo for people with acute/subacute LBP. Acupuncture probably improves function slightly for people with chronic LBP, compared to sham acupuncture. There is probably no difference between traction and sham traction for pain intensity in people with chronic LBP. Compared to advice to rest, advice to stay active probably reduces pain intensity slightly and improves function slightly for people with acute LBP. Acupuncture probably reduces pain intensity, and improves function slightly for people with chronic LBP, compared to no treatment. Acupuncture probably improves function slightly for people with chronic LBP, compared to usual care. Exercise therapies probably reduce pain intensity, and improve function slightly for people with chronic LBP, compared to no treatment/usual care. Multidisciplinary therapies probably reduce pain intensity, and improve function slightly for people with chronic LBP, compared to usual care. Compared to usual care, psychological therapies probably reduce pain intensity slightly, but probably make no difference to function for people with chronic LBP.
2. The effect of exercise in the treatment of lumbar disc herniation: a systematic review
Arslan, S., & Ülger, Ö.
Acta Neurol Belg. 2025 Mar 25. doi: 10.1007/s13760-025-02767-2.
Results: Twelve randomized controlled trials (RCTs) were included involving 880 participants and comparing exercise with other approaches. The articles examined core stabilization exercises (CSE), motor control exercises (MCE), clinical Pilates, yoga, and various other types of exercise. Pain, functional disability, quality of life (QoL), and transversus abdominis (TrA) activation capacity were evaluated in patients with LDH. Increased pain, greater disability, decreased QoL, and reduced TrA activation capacity were reported in LDH. 
Conclusion: Quick Response (QR) code home-based exercise intervention and neurodynamic mobilisation and motor control exercises, scored higher than the other trials in terms of methodological quality and quality of evidence.

2. Risk Factors and Successful Interventions for Cricket-Related Low Back Pain: An Updated Systematic Review.
Singh S, Baker J, Egginton S.
Cureus. 2025 Mar 1;17(3):e79869. doi: 10.7759/cureus.79869
Unstructured abstract
Sixteen studies, of which 15 were of high quality, investigated risk factors associated with LBP. One low-quality randomised controlled trial examined LBP treatment. The meta-analysis revealed significant associations between LBP and increased workload, decreased bone mineral density, and poor lumbo-pelvic control through increased side flexion during the bowling action. Strong evidence supported the association between the presence of bone marrow oedema (BMO) and LBP. Bone marrow oedema on magnetic resonance imaging (MRI) provides an early indicator before the development of stress fractures, serving as a valid and reliable screening tool. Workload monitoring plays a crucial role in identifying high-risk bowlers. However, further research is needed to establish causal relationships among several other risk factors outlined. Additionally, addressing the scarcity of high-quality interventional studies is of utmost importance.

3. Analgesic effects of non-surgical and non-interventional treatments for low back pain: a systematic review and meta-analysis of placebo-controlled randomised trials.
Cashin AG, Furlong BM, Kamper SJ, De Carvalho D, Machado LA, Davidson SR, Bursey KK, Abdel Shaheed C, Hall AM.
BMJ Evid Based Med. 2025 Mar 18: bmjebm-2024-112974. doi: 10.1136/bmjebm-2024-112974
Results: A total of 301 trials (377 comparisons) provided data on 56 different treatments or treatment combinations. One treatment for acute low back pain (non-steroidal anti-inflammatory drugs (NSAIDs)), and five treatments for chronic low back pain (exercise, spinal manipulative therapy, taping, antidepressants, transient receptor potential vanilloid 1 (TRPV1) agonists) were efficacious; effect sizes were small and of moderate certainty. Three treatments for acute low back pain (exercise, glucocorticoid injections, paracetamol), and two treatments for chronic low back pain (antibiotics, anaesthetics) were not efficacious and are unlikely to be suitable treatment options; moderate certainty evidence. Evidence is inconclusive for remaining treatments due to small samples, imprecision, or low and very low certainty evidence.
Conclusions: The current evidence shows that one in 10 non-surgical and non-interventional treatments for low back pain are efficacious, providing only small analgesic effects beyond placebo. The efficacy for the majority of treatments is uncertain due to the limited number of randomised participants and poor study quality. Further high-quality, placebo-controlled trials are warranted to address the remaining uncertainty in treatment efficacy along with greater consideration for placebo-control design of non-surgical and non-interventional treatments.

4. Impact of exercise on musculoskeletal pain and disability in the postpartum period: a systematic review and meta-analysis
Ruchat, S. M., Beamish, N., Pellerin, S. et al
Br J Sports Med. 2025 Mar 31;59(8):594-604. doi: 10.1136/bjsports-2024-108488.
Results: 37 studies (N=3769 participants) from 15 countries were included. Moderate certainty evidence showed that exercise-only interventions, including various strengthening exercises targeting the trunk muscles, were associated with a greater reduction in lumbopelvic pain (LBPP) symptom severity (4 randomised controlled trials (RCTs), n=210; mean difference -2.21 points (on a 0-10 Visual Analogue Scale) 95% CI -3.33 to -1.08) and related disability (6 RCTs, n=296; standardised mean difference -1.17, 95% CI -1.92 to -0.43; large effect size) as compared with no exercise. Similar results were found for bodily pain (2 RCTs, n=318).
Conclusion: Postnatal exercises, including a variety of muscular strengthening exercises targeting the trunk muscles, decrease the symptom severity of LBPP and related disability
5. Effect of Motivational Interviewing and Exercise on Chronic Low Back Pain: A Systematic Review and Meta-Analysis.
Akinrolie O, Abioke UB, Kolawole FO, Askin N, Anieto EM, Itua SA et al. 
Musculoskeletal Care. 2025 Mar;23(1):e70048. doi: 10.1002/msc.70048
Results: From 3062 records retrieved, we included three randomized controlled trials (RCTs). Only one study was rated as having a low risk of bias. There is no evidence to support the benefit of MI and exercise on improving pain (SMD-0.23, 95% CI-0.55 to 0.09, I2 = 0%, p = 0.16), disability (MD-1.80, 95% CI-4.55 to 0.94, I2 = 85%, p = 0.20) and physical functioning (SMD 0.00, 95% CI-1.31 to 1.32, I2 = 93%, p = 0.99).
Conclusion: There is insufficient evidence to support the effect of MI and exercise on pain in individuals with CLBP. More large-scale RCTs are needed in evaluating the effectiveness of MI and exercise in individuals with CLBP.

6. Educating women to prevent and treat low back and pelvic girdle pain during and after pregnancy: a systematized narrative review.
Vesting S, Gutke A, de Baets L.
Ann Med. 2025 Dec;57(1):2476046. doi: 10.1080/07853890.2025.2476046
Results: Eighteen studies, including nine RCTs with PEDro scores ranging from to 2-8, indicated that patient education during pregnancy can help reduce pain and related disability. Most studies did not differentiate between LBP and PGP, which limits the specificity and targeted approach of educational interventions. Education alone is less effective without accompanying active treatment. Current programs primarily emphasize biomechanics, covering anatomy and physical changes, but often neglect lifestyle factors, such as stress and sleep.
Conclusion: Although patient education is important for managing pregnancy-related LBP and PGP, its effectiveness may be improved by tailoring programs to specific pain conditions and integrating a biopsychosocial perspective on pain.

7. Use of General Practitioner Services Among Workers with Work-Related Low Back Pain: A Systematic Review.
Maharjan P, Gelaw A, Griffiths D, Mazza D, Collie A.
J Occup Rehabil. 2025 Mar;35(1):4-16. doi: 10.1007/s10926-024-10187-x
Results: Seven eligible studies reported prevalence of GP service use among workers with WRLBP ranging from 11% to 99.3%. Only studies from Australia, Canada and the United States met the eligibility criteria. The prevalence of GP service use was higher in Australia (70%) and Canada (99.3%) compared to the United States (25.3% to 39%). The mean (standard deviation) number of GP visits ranged from 2.6 (1.6) to 9.6 (12.4) over a two-year time interval post-WRLBP onset. Determinants of higher GP service use included prior history of low back pain, more severe injury, prior GP visits and younger age.
Conclusion: Only seven studies met the eligibility indicating a relative lack of evidence, despite the acknowledged important role that GPs play in the care of workers with low back pain. More research is needed to understand the prevalence, patterns and determinants to support effective service delivery and policy development

8. Effects of prehabilitation on outcomes following elective lumbar spine surgery: A systematic review and meta-analysis.
de Oliveira LA, Anthony Vitale J, Singh Sachdeva J, Rudrapatna S, Ivosevic S, Nuradin Ismail N et al. 
Br J Pain. 2025 Mar 17:20494637251323175.
Data synthesis: A total of eight trials (n = 739 participants), reported in 13 different manuscripts, were eligible for inclusion. Exercise prehab interventions are superior to usual care for disability at 3-month (MD: -2.56, 95% CI -4.98 to -0.15), back pain at 6-month (MD: -6.65, 95% CI -13.25 to -0.05), and health-related costs (MD: €2572.8, 95% CI: €1963.0 to €3182.5). CBT prehab interventions seem to be superior to usual care for back pain at 3-month (MD: -7.3, 95% CI: -14.5 to -0.05). Individual trials showed that education prehab interventions may be superior to usual for back pain at 1-month post-operative (MD: 12.3, 95% CI: 0.9 to 23.7).
Conclusion: The present systematic review has brought to light the dearth of high-quality evidence in support of prehab interventions for patients undergoing lumbar spine surgery. Given the uncertainty surrounding the results obtained from low-quality randomized controlled trials, it is currently not feasible to provide recommendations for clinical practice.


9. Robotic arm use for upper limb rehabilitation after stroke: A systematic review and meta-analysis. Free Full-Text Article
Lee BO, Saragih ID, Batubara SO. 
Kaohsiung J Med Sci. 2023 May;39(5):435-445. doi: 10.1002/kjm2.12679.
Results: Robotic arms improved upper limb and hand function in patients with stroke. Subgroup analysis revealed that robotic arm interventions lasting 30-60 min per session significantly improved upper limb function. However, no significant improvement was observed in shoulder and elbow or wrist and hand movements.
Conclusion: This review may help develop applicable rehabilitation robots and collaboration between clinicians.
Back to content

Stroke
1. A systematic review of vestibular stimulation in post-stroke visual neglect. Free Full-Text Article 
Wheeler C, Smith LJ, Sakel M, et al.
Neuropsychol Rehabil. 2025 Mar;35(2):408-440. doi: 10.1080/09602011.2024.2338603. 
Unstructured Abstract
Unilateral visual neglect is a condition that negatively impacts the lives of many stroke survivors. Studies have investigated different forms of vestibular stimulation as a potential therapy, but evidence is yet to be systematically reviewed. We therefore reviewed the effects of vestibular stimulation on outcomes of neglect and activities of daily living (ADL) for people with visual neglect. We searched relevant databases up until September 2022. Eligible articles included any form of vestibular stimulation, study design, or control condition. Included participants were 18 years or older, presenting with neglect following a haemorrhagic or ischaemic stroke. Relevant outcomes were clinically validated measures of neglect and ADL. Cochrane risk of bias tools were used to assess study quality. Meta-analyses and narrative methods were used to synthesize the data. Our search returned 17 relevant studies comprising 180 participants. Meta-analyses showed no difference between galvanic vestibular stimulation and sham conditions on outcomes, whereas caloric vestibular stimulation led to improvement compared to pre-stimulation scores. Narrative syntheses showed mixed results. Clinical and methodological heterogeneity was found both within and between studies. Overall, results were inconsistent regarding the effects of vestibular stimulation as a treatment for neglect. Further trials are warranted but require more careful methodological planning.

2. Non-pharmacological interventions to treat mood disturbances post-stroke: a systematic review.
Balram V, Ingleton R, Parsons D, et al.  
Top Stroke Rehabil. 2025 Mar;32(2):188-207. doi: 10.1080/10749357.2024.2384325.
Results: Forty-two studies were included. Intervention types included education (n = 9), psychological therapy (n = 8), and physical exercise (n = 8). Intervention types reporting positive outcomes for depression were psychological therapy (n = 6), physical exercise (n = 3) and robot-assisted therapy (n = 3). Intervention types effective in improving anxiety were physical exercise (n = 2), psychological therapy (n = 3) and multi-modal therapy approaches (n = 2). No studies explored the impact on pseudobulbar affect.
Conclusion: Non-pharmacological interventions may be effective in improving mood in stroke survivors. Robot-assisted therapy and physical exercise were seen to improve multiple outcome measures. Patient education should be delivered alongside rehabilitation and directed to both stroke-survivor and caregiver.

3. Poststroke eHealth Technologies-Based Rehabilitation for Upper Limb Recovery: Systematic Review. Free full-Text Article
Rampioni M, Leonzi S, Antognoli et al.  
J Med Internet Res. 2025 Mar 4;27:e57957. doi: 10.2196/57957.
Results: A total of 1792 records were screened, resulting in 7 systematic reviews published between 2019 and 2023 being included. These reviews encompassed 95 studies involving 2995 participants with a mean age of 58.8 years across acute, subacute, and chronic stroke phases. Interventions included telerehabilitation, mobile health (mHealth) apps, augmented reality (AR), virtual reality (VR), wearable devices, and exergames. While AR and VR demonstrated potential benefits when combined with conventional therapies (eg, AR showing significant improvements in upper limb function with a standardized mean difference 0.657; P<.001), evidence for stand-alone effectiveness remained inconclusive due to heterogeneity in study designs, intervention protocols, and outcome measures. Most reviews were rated as critically low quality due to methodological limitations.
Conclusions: eHealth technologies hold promise for enhancing upper limb rehabilitation post stroke by addressing barriers such as cost and accessibility while providing engaging interventions. However, the field remains fragmented with insufficient evidence to establish clear efficacy. Future research should focus on standardizing protocols, optimizing neurorehabilitation principles such as dosage and task specificity, and improving methodological rigor to evaluate these interventions' long-term impact better

4. Somatosensory training: a systematic review and meta-analysis with methodological considerations and clinical insights. Free Full-Text Article
Sasaki R, Kojima S, Saito K, et al.
J Neuroeng Rehabil. 2025 Mar 3;22(1):43. doi: 10.1186/s12984-025-01579-y.
Unstructured Abstract
Somatosensory training, which involves repetitive somatosensory stimulation, has been employed to enhance somatosensory performance by modulating excitability in the primary somatosensory cortex. This process, known as perceptual learning, can benefit stroke patients with somatosensory deficits. However, its effectiveness in both healthy individuals and stroke patients has not been thoroughly investigated. This systematic review and meta-analysis aimed to evaluate the effectiveness of somatosensory training in these groups. However, no eligible data on stroke patients were identified, excluding them from the analysis. In healthy participants, somatosensory training improved performance in 61.2% datasets, but this effect was observed only at the stimulated site. Additionally, it increased early somatosensory-evoked potential amplitudes in 76.9% of datasets at the stimulated site, with no effect on the non-stimulated site. Despite these moderate improvements, the risk of bias assessment revealed methodological concerns including randomization process, proper control conditions, blinding information, and missing data. The meta-analysis focused on the impact of somatosensory training on tactile two-point discrimination (TPD) in various factors, including different age groups, stimulus durations, stimulus frequencies, and stimulus types. A marked reduction in TPD threshold was observed at the stimulated finger post-training compared to pre-training, though there was a noticeable heterogeneity across studies. In contrast, no significant changes occurred at the non-stimulated fingers, and the subgroup analysis found no specific factors influencing TPD improvements. Although somatosensory training benefits healthy individuals, the variability and methodological concerns highlight the need for further high-quality research to optimize its use in treating somatosensory deficits in stroke patients.

5. Effectiveness of integrated care models for stroke patients: A systematic review and meta-analysis.
Liu B, Cai J, Zhou L. 
J Nurs Scholarsh. 2025 Mar;57(2):266-297. doi: 10.1111/jnu.13027.
Results: Of the 2547 obtained articles, 19 were systematically reviewed and 15 were included in the meta-analysis. The integrated care models enhanced stroke patients' health-related quality of life, ability to perform activities of daily living, and reduced depression. Adherence to the 10 principles varied: comprehensive services, patient focus, and standardized care delivery had strong implementation, while gaps were noted in geographic coverage, information systems, governance structures, and financial management.
Conclusion: Integrated care models improve outcomes for stroke patients and adherence to the 10 principles is vital for their implementation success. This study's findings call for a more standardized approach to implementing integrated care models, emphasizing the need for integrated services, patient-centred care, and interdisciplinary collaboration, while also addressing the identified gaps in terms of integration efforts.

6. Flexible exoskeleton-assisted training enhances lower limb motor function after stroke: a systematic review and meta-analysis. 
Liu J, Liu K, Ge X, et al. 
J Neurol. 2025 Mar 19;272(4):274. doi: 10.1007/s00415-025-12998-1.

Results: This meta-analysis included 6 studies with 213 patients. FEAT significantly enhanced BBS scores, and performances on the 10MWT and 6MWT, along with other gait parameters; however, FAC scores did not improve significantly. Subgroup analyses revealed that FEAT with hip assistance significantly improved step length, cadence, and gait symmetry ratio, while ankle assistance improved performance on the 10MWT and 6MWT. FEAT was especially effective in improving step length, cadence, and gait symmetry ratio in patients with a post-stroke duration exceeding three months.
Conclusion: Compared to the conventional therapy, FEAT markedly improves the balance, walking ability, and gait parameters in stroke rehabilitation. These findings support the value of FEAT in lower extremity rehabilitation post-stroke, suggesting its integration into clinical programs could enhance the therapy effectiveness or efficiency. In addition, the appropriate type of FEAT needs to be selected in the rehabilitation program based on the patient's specific impairment. For example, FEAT with hip assistance may be recommended for stroke patients with severe gait asymmetry, aiding the development of personalized interventions.

7. The Detrimental Effect of Stroke on Motor Adaptation. Free Full Text
Abram SJ, Tsay JS, Yosef H, et al.  
Neurorehabil Neural Repair. 2025 Mar;39(3):213-225. doi: 10.1177/15459683241309588. 
Results: We found that stroke impairs motor adaptation (d = -0.63; 95% confidence interval [-1.02, -0.24]), and that the extent of this impairment did not differ across sensorimotor tasks but may vary with the lesioned hemisphere. Specifically, we observed greater evidence for impaired adaptation in individuals with left hemisphere lesions compared to those with right hemisphere lesions.
Conclusion: This review not only clarifies the detrimental effect of stroke on motor adaptation but also underscores the need for finer-grained studies to determine precisely how various sensorimotor learning mechanisms are impacted. The current findings may guide future mechanistic and applied research at the intersection of motor learning and neurorehabilitation.

8. Short-term effect of prism adaptation treatment on severity of unilateral spatial neglect following right hemispheric stroke: a systematic review and meta-analysis. Free Full Text
Naito Y, Koshino Y, Ota H, et al.
J Rehabil Med. 2025 Mar 24;57:jrm42542. doi: 10.2340/jrm.v57.42542.
Results: A total of 7 RCTs, involving 227 participants, satisfied the eligibility criteria. The results showed significant short-term effects of prism adaptation on neglect outcomes (SMD: 0.49 [95% CI: 0.07 to 0.92], p = 0.02) but not on the Catherine Bergego Scale (CBS) (SMD: -0.38 [95% CI: -1.27 to 0.51], p = 0.40). Subgroup analyses revealed that larger prism angles (exceeding 10°) had greater prism adaptation effects on both neglect outcomes and CBS (SMD: 0.71 [95% CI: 0.30 to 1.12], p = 0.0007 and SMD: -0.77 [95% CI: -1.51 to -0.02], p = 0.04, respectively).
Conclusion: This study demonstrated that larger prism angle with greater than 10° was identified as a crucial factor in eliciting prism adaptation effects. These findings support the use of prism adaptation with angles exceeding 10° as a therapeutic approach for unilateral spatial neglect.

9. Minorities are under-reported and females are under-represented in stroke motor recovery trials.
Hassani S, Bou Dargham T, Cantrell S, et al.  
Top Stroke Rehabil. 2025 Mar;32(2):208-212. doi: 10.1080/10749357.2024.2384324. 
Results: Sixty-eight trials (total of 2,801 participants) met the inclusion criteria and were included in the analysis. 100%, 35%, and 21% of the trials included reported enrollment by sex, race, and ethnicity in the manuscript. All publications reported sex and 38% of the subjects were female. Among the trials reporting race, 59% of the participants were White, followed by 34% Black, 0.4% Native American, 4% Asian, and 3% Other. Among the trials that reported ethnicity, Hispanic or Latino participants were represented as 13% of the total participants.
Conclusions: In the past 5 years, while all stroke rehab trial publications reported data on sex, they underrepresented women. Most publications did not report race or ethnicity. Improvement in reporting of race/ethnicity in stroke motor recovery trials is needed for understanding of progress with inclusion, and improvement in inclusion of women is needed for better generalizability.

10. Effect of electrical stimulation in the treatment on patients with foot drop after stroke: a systematic review and network meta-analysis. 
He W, Yaning L, Shaohong Y. 
J Stroke Cerebrovasc Dis. 2025 May;34(5):108279. doi: 10.1016/j.jstrokecerebrovasdis.2025.108279
Data synthesis: Traditional meta-analysis and network meta-analysis were performed using RevMan5.4 software and Stata 14.0 software respectively. A total of 37 RCTs were included, involving 2309 patients. The results of the traditional meta-analysis showed that compared with CRT, ES combined with CRT was effective in improving the range of motion (ROM) of ankle dorsiflexion in patients with FD after stroke and significantly improved the fugl-meyer assessment of lower extremity (FMA-LE) scores. For patients with FD with different disease duration, the subgroup analysis results showed that the ES improved the ROM of ankle dorsiflexion of patients in recovery phases (1-6 months) better than those in the acute phases (≤ 1 month) and sequelae phases (≥ 6 months), but the overall results of the three groups were not significantly different. The ES improved the lower limb motor function of patients in the recovery phases better than those in the acute phases, and the efficacy was not significant in patients in the sequelae phases (P > 0.05). The results of network meta-analysis showed that the best probability of improving the dorsiflexion angle of the ankle was electroacupuncture (EA) > transcranial direct current stimulation (tDCS) > transcutaneous electrical nerve stimulation (TENS) > functional electrical stimulation (FES) > neuromuscular electrical stimulation (NMES) > electromyographic biofeedback therapy (EMGBFT) > conventional rehabilitation therapy (CRT); the best probability of improving the dorsiflexion angle of the ankle was EA > EMGBFT > tDCS > FES > TENS > NMES > CRT.
Conclusions: The current evidence showed that the ES combined with CRT can effectively improve the ROM of ankle dorsiflexion and lower limb motor function in patients with FD after stroke, especially the patients in recovery phases. Among the different types of ES, EA had the best effect than other types of ES.

11. Beneficial effects of non-pharmacological interventions for post-stroke pain: A meta-analysis. 
Saragih ID, Suarilah I, Mulyadi M, et al.
Nurs Scholarsh. 2025 Mar;57(2):239-252. doi: 10.1111/jnu.13032. 
Findings: Non-pharmacological interventions were effective in reducing pain immediately after intervention (pooled SMDs: -0.79; 95% confidence interval [CI]: -1.06 to -0.53; p < 0.001). The approach involving acupuncture, aquatic therapy, or laser therapy and rehabilitation training was effective for post-stroke hemiplegic shoulder pain. A pooled analysis of non-pharmacological interventions showed that both less than 4 weeks and more than 4 weeks of interventions were effective in alleviating pain in stroke patients.
Conclusion: Non-pharmacological approaches appear to be beneficial for reducing post-stroke pain. The outcomes based on the modalities merit further research.

12. Biomechanical and neuromuscular outcomes during cycling help inform lower limb sensorimotor function after stroke: A systematic review. 
Soulard J, Walha R, Duclos C, et al. 
Ann Phys Rehabil Med. 2025 Mar 19;68(5):101955. doi: 10.1016/j.rehab.2025.101955. 
Results: Fifty-nine articles were included in the review (1290 individuals) with methodological quality ranging from very low 7 % to very high 88 %. High methodological heterogeneity among the articles was observed in cycling modalities and protocols. The articles included >100 different cycling outcomes which can be grouped into kinetic, kinematic, and neuromuscular categories. Psychometric properties of the cycling outcomes were rarely documented (3 articles). Twelve articles reported moderate to very strong significant associations (correlation coefficient values >0.6) of kinetic cycling outcomes with gait (n = 10), balance (n = 6), motricity (n = 8), of kinematic cycling outcomes with motricity (n = 2), and of muscular cycling outcomes with balance (n = 1), and motricity (n = 13).
Conclusion: The review supports that pedalling on a bicycle provides relevant cycling outcomes which could be useful to complement clinical evaluation in physical rehabilitation. Several kinetic, kinematic, and neuromuscular cycling outcomes are well correlated to lower limb sensorimotor function in individuals after stroke. However, the protocols and clinimetric properties of cycling outcomes require future work.

13. Comparing the effectiveness of dual-task and single-task training on walking function in stroke recovery: A systematic review and meta-analysis. Free Full Text
Tao W, Chen J, Peng J, Xiao W. 
Medicine (Baltimore). 2025 Mar 7;104(10):e41776. doi: 10.1097/MD.0000000000041776. 
Results: A total of 17 studies were enrolled in this systematic review and meta-analysis. The results revealed that dual-task training exhibited significantly superior efficacy compared to single-task training in enhancing step speed, step length, stride length, step frequency, and BBS score (P < .05). However, no significant difference was observed in the TUG test (P = .100).
Conclusion: Compared with traditional single-task training, dual-task training could be more effective in improving walking function among stroke patients, especially with regard to temporal and spatial parameters such as step length and speed, stride frequency and BBS score, but the effect on enhancing TUG test still remains unclear. These findings would help clinicians to formulate a more rational stroke rehabilitation strategy.

14. Effect of oral healthcare prevention program on oral hygiene in post-stroke patients: A systematic review and meta-analysis.
Uhrin E, Moldvai J, Teutsch B, et al.
J Dent. 2025 Mar; 154:105591. doi: 10.1016/j.jdent.2025.105591. 
Results: The plaque index showed a slight but non-significant reduction with the OHCP program (SMD= -2.77, CI:6.6-1.06). In terms of the risk of oral yeast detection, there was a statistically non-significant difference between the intervention and control groups at short-term and after a 3-month follow-up (RR: 1.06, 95 % CI: 0.20;5.69; RR:0.98 CI: 0.33; 2.93), respectively. For S.aureus and AGNB, there was no statistically significant difference in short-term evaluation (RR: 0.89 CI: 0.07; 11.99; RR:0.77 CI: 0.00; 888.18), respectively.
Conclusions: Current evidence did not identify that regular OHCP had a beneficial effect on oral pathogen-related diseases.

15. The effect of lower limb rehabilitation robot on lower limb -motor function in stroke patients: a systematic review and meta-analysis Free Full Text.
Hao QH, Qiu MM, Wang J, et al.
Syst Rev. 2025 Mar 26;14(1):70. doi: 10.1186/s13643-025-02759-6. 
Results: This review comprised a total of 41 studies with 3279 participants. In one or more domains, the majority of the studies were rated as having a low or uncertain risk of bias. The study's findings demonstrated that the lower limb walking function, balance function, and ability to do activities of daily living improved more in the group receiving conventional rehabilitation (CR) + robot-assisted therapy (RT) than in the CR group. The Berg Balance Scale (BBS), which measures balance function, and the Fugl-Meyer scale (FMA), which measures lower limb motor function, were both better in the RT group than in the CR group. Sensitivity analysis proved that the findings were reliable. The sample size and publication years were found to be somewhat responsible for the heterogeneity, according to meta-regression analysis and subgroup analysis.
Conclusion: In stroke patients with hemiplegia, the lower limb rehabilitation robot has demonstrated a certain level of clinical success in regaining lower limb function.

16. Therapeutic efficacy of repetitive transcranial magnetic stimulation on gait and limb balance function in patients with lower limb dysfunction post-cerebral infarction: a systematic review and meta-analysis. Free Full Article
Jia DM, Li X, Zhang BC, et al. 
BMC Neurol. 2025 Mar 24;25(1):126. doi: 10.1186/s12883-025-04112-9. 
Results: Research reveals that applying rTMS to the unaffected motor cortex markedly enhances gait speed in stroke patients,exhibiting a significant effect (SMD: 1.117, 95% CI:0.40, 1.82, I2 = 0.0%). rTMS sessions comprising 1000-1500 pulses (SMD: 0.92, 95% CrI:0.63, 1.21, I2 = 42%, six studies), with a total session count ≥ 10 (SMD: 0.85, 95% CrI:0.53, 1.18, I2 = 54.1%, six studies), and high-frequency rTMS (SMD: 0.83, 95% CrI:0.34, 1.09, I2 = 46.3%, three studies) exhibit significant efficacyin improving lower limb balance and gait post-stroke.
Conclusions: The research indicates that rTMS has been instrumental in enhancing the post-stroke prognosis for gait and limb balance. Nevertheless, the therapeutic efficacy of rTMS is subject to the diversity in stimulation locations and parameter settings.

17. Effects of Repetitive Transcranial Magnetic Stimulation on Poststroke Hemineglect: A Systematic Review and Network Meta-Analysis of Randomized Controlled Trials. 
Yang FA, Lin CH, Chung HN, et al. 
Neurorehabil Neural Repair. 2025 Mar;39(3):190-201. doi: 10.1177/15459683241309572. Epub 2024 Dec 27. PMID: 39727289.
Results: We analyzed 13 studies with 309 participants. All studies included participants who had experienced right hemisphere stroke. All included studies had a fair to good quality based on PEDro score evaluation. Protocols included continuous TBS (cTBS), high-frequency rTMS (HF-rTMS), and low-frequency rTMS (LF-rTMS) targeting both contralesional and lesional sites. HF-rTMS on the lesional site significantly improved short-term results on the line bisection test and Catherine Bergego Scale; LF-rTMS on the contralesional site improved short-term line bisection; and cTBS on the contralesional site improved long-term line bisection. No severe adverse events or significant inconsistencies were reported.
Conclusions: Our findings indicate that HF-rTMS targeting the lesional site is the preferred therapeutic approach for the short-term management of poststroke hemineglect. LF-rTMS directed at the contralesional site is a practical alternative. Moreover, cTBS targeting the contralesional site is a viable option because of its long-term effect.

18. Effects of transcranial direct current stimulation (tDCS) on motor function among people with stroke: evidence mapping. Free Full Text
Qin Y, Xu J, Ng SSM. 
Syst Rev. 2025 Mar 11;14(1):60. doi: 10.1186/s13643-025-02795-2. 
Results: A total of 172 articles met the inclusion criteria from 5759 records, including 46 SRs and 126 RCTs. Related studies came from 29 countries around the world, and China has performed the most, with 12 SRs and 21 RCTs. More than half of SRs (65.22%) were evaluated with low or critically low quality, while 78.58% of RCTs have shown excellent or good quality. A total of 26 SRs and 93 RCTs have reported outcomes on upper limb motor function with kinds of tDCS, and 15 SRs and 44 RCTs have focused on lower extremity function. Studies with safety concerns have reported no or mild adverse events.
Conclusions: This study systematically identified gaps and indicated that tDCS is a kind of potential and safe intervention. Given potential concerns on the clinical application, more high-quality research with large sample size and kinds of objectives is needed in the future.
Back to content


[bookmark: PD_Systemtic_Review][bookmark: _Ref97704993][bookmark: _Hlk133050438]Parkinson’s disease
1. Effect of leisure activities on cognitive and memory function in older adults: A systematic review and meta-analysis of randomized controlled trials.
Lv G, Zhang Y, Liu S, et al., 
J Clin Neurosci. 2025 Mar; 133:111055. doi: 10.1016/j.jocn.2025.111055.
Unstructured Abstract
A total of 23 included RCTs (n = 1,293) utilized mahjong, poker, VR, and other games. Results show that leisure activities interventions improve global cognition function (MOCA, P < 0.00001; MMSE, P < 0.0001), memory function (DSB, P = 0.002; DSF, P = 0.03), executive function (TMT-A, P = 0.0009; TMT-B, P = 0.005) and quality of life (ADL, P < 0.000001; WHOQOL-OLD, P < 0.00001). In summary, leisure activities can improve some cognitive domains in older adults. 

2. A Systemic Review and Meta-Analysis of the Risk of Venous Thromboembolic Events in Parkinson's Patients. Free Full-Text Article
Wang JDJ, Chan CKM, Chua WY, et al., 
Eur J Neurol. 2025 Mar;32(3): e70047. doi: 10.1111/ene.70047. 
Results: Out of 758 studies screened initially, 13 studies involving 775,144 patients were included. VTE risk was elevated (RR 1.73, 95% CI 1.47-2.04) when comparing PD patients to non-PD patients. In subgroup analysis comparing neurological and non-neurological surgeries, there was no significant (p = 0.11) difference in VTE risk. Cross-sectional studies had a higher elevated VTE risk (RR 5.43, 95% CI 3.40-8.67) when compared to case-control (RR 1.58, 95% CI 1.14-2.20) and cohort (RR 1.50, 95% CI 1.22-1.84) studies (p < 0.01).
Conclusion: Our meta-analysis showed an elevated risk of VTE events in PD patients. There was no significant difference between neurological and non-neurological surgeries in the incidence of VTE. Greater vigilance should be exercised to detect VTE events early in PD patients due to impaired mobility.

3. Unconventional exercises for motor function in Parkinson's disease: an umbrella review of meta-analyses.
Zhang J, Wu M, Hou X, et al., 
Age Ageing. 2025 Mar 3;54(3):afaf062. doi: 10.1093/ageing/afaf062.
Results: We included 39 associations from nine meta-analyses. Outcomes of PD motor function, including motor impairment, balance, walking and endurance, were examined. Of the 39 associations, 25 were statistically significant, and one was supported by high-certainty evidence. Robotic-assisted gait training improved motor function compared with conventional interventions. Nine associations of significance were supported by moderate-certainty evidence. Baduanjin, exergaming rehabilitation and dancing also showed significant improvements in motor function.
Conclusions: Unconventional exercises demonstrated advantages for PwPD compared to conventional exercises and passive interventions. However, these results should be cautiously interpreted due to variations across studies and differing certainty levels. More high-quality randomised controlled trials are needed to strengthen the evidence base for these interventions in clinical application.

4. The effects of stretching in Parkinson's disease: A systematic review of randomized controlled trials.
Duñabeitia I, González-Devesa D, Blanco-Martínez N, et al., 
Parkinsonism Relat Disord. 2025 Mar 19:107796. doi: 10.1016/j.parkreldis.2025.107796.
Results: Twelve randomized controlled trials were analyzed. Stretching programs lasted 4 weeks to 6 months. Positive effects were observed in motor symptoms and functional mobility for people with PD, although these were generally less pronounced compared to interventions like Tai Chi or WuQinXi Qigong. In contrast, mixed results to no significant improvements were observed for balance, gait, strength, cardiorespiratory fitness, mental health, neurocognitive function, sleep quality, physical activity levels, and fatigue.
Conclusion: Stretching improves motor symptoms and mobility in people with PD, but its benefits for gait, motor function, and mental health are limited compared to other exercises. Further studies are needed to assess its impact on motor and neurocognitive functions.

5. Impact of Virtual Reality Alone and in Combination with Conventional Therapy on Balance in Parkinson's Disease: A Systematic Review with a Meta-Analysis of Randomized Controlled Trials. Free Full-Text Article
Authors: De Natale G, Qorri E, Todri J, et al., 
Medicina (Kaunas). 2025 Mar 17;61(3):524. doi: 10.3390/medicina61030524.
Results: From an initial screening of 100 studies, 58 underwent title and abstract screening. After full-text evaluation, 11 RCTs met the inclusion criteria, involving 518 participants with PD (average age: 67.3 years; 67.95% men). The balance outcomes were primarily measured using the Berg balance scale (BBS), employed in most studies (n = 9). The pooled analysis demonstrated a significant improvement in the balance scores for the experimental groups compared to the controls, with a standardized mean difference (SMD) of 0.58 [95% CI: 0.07, 1.09, p = 0.03]. However, the heterogeneity was substantial (I2 = 77%). The analysis of the six-minute walking test (6 MWT), as another outcome of four articles, revealed a mean difference of 32.99 m [95% CI: -8.02, 74.00], but the effect was not statistically significant (p = 0.11). The heterogeneity for this outcome was moderate (I2 = 41%), indicating some variability across studies. Alternative tools, such as the Tinetti Performance-Oriented Mobility Assessment (POMA) scale, the UPDRS III, and the sensory organization test (SOT), were also evaluated where possible. 
Conclusions: VR-based interventions offer promise for improving balance in Parkinson's disease, enhancing rehabilitation engagement. Their integration into clinical practice could complement conventional therapy. However, further research is needed to optimize protocols, standardize parameters, and maximize their impact on mobility, independence, and quality of life.

6. Dancing Towards Stability: The Therapeutic Potential of Argentine Tango for Balance and Mobility in Parkinson's Disease. Free Full-Text Article
Giorgi F, Platano D, Berti L, et al., 
Diseases. 2025 Mar 13;13(3):82. doi: 10.3390/diseases13030082.
Results: Five randomized controlled trials (RCTs) were included, with sample sizes ranging from 10 to 62 participants and intervention durations varying from 10 weeks to 24 months. AT significantly improved balance (Mini-BESTest, BBS, FRT), gait performance (6MWT, TUG), and mobility compared to usual care or conventional exercise. Some studies also reported psychological benefits, including reduced depressive symptoms and increased balance confidence. However, freezing of gait outcomes were inconclusive, and methodological limitations, such as small sample sizes and inconsistent intervention durations, were noted. Outcomes for freezing of gait (FoG) remained inconclusive due to the variability in assessment methods and inconsistent reporting across studies. 
Conclusions: AT appears to be an effective rehabilitation strategy for improving balance, gait, and functional mobility in PD. While preliminary evidence suggests additional psychological benefits, larger, high-quality trials are needed to confirm its long-term efficacy and establish standardized intervention protocols. AT may be integrated into multimodal rehabilitation programs to enhance motor and psychosocial outcomes in PD management. However, the small sample sizes of included studies and the heterogeneity in intervention durations limit the generalizability of findings. AT may serve as a structured rehabilitative approach for improving mobility and psychosocial outcomes in PD and could be integrated into community-based or clinical rehabilitation programs.

7. Effect of hyperbaric oxygen therapy for non-motor symptoms among patients with Parkinson's disease: A systematic review and meta-analysis.
Pan Z, Tan W, Ran X, et al., 
Clin Rehabil. 2025 Mar;39(3):281-294. doi: 10.1177/02692155241310750.
Results: Sixteen studies with a total of 1324 individuals satisfied the inclusion criteria. The results of the meta-analysis showed that hyperbaric oxygen therapy significantly improved scores on the Hamilton Anxiety Scale and Hamilton Depression Scale compared with baseline (both p < 0.05). Additionally, improvements were observed in the Montreal Cognitive Assessment, Mini-Mental State Examination, Parkinson's Disease Sleep Scale, Pittsburgh Sleep Quality Index, Kubota's Drinking Water Test and Unified Parkinson's Disease Rating Scale III. Improvements in sleep efficiency and extension of total sleep time were also noted compared with controls (all p < 0.05).
Conclusion: The findings indicate that hyperbaric oxygen therapy effectively alleviates non-motor symptoms such as anxiety, depression, cognitive impairments, sleep disturbances, and swallowing dysfunction, as well as improving motor function in Parkinson's disease patients. Since the hyperbaric oxygen therapy protocol had significant differences between studies, further prospective randomised controlled trials with rigorous methodology are needed.

8. Moderators of aerobic exercise effects on motor symptoms in patients with Parkinson's disease: A systematic review and meta-analysis.
Kim R, Kang N, Lee JH, et al., 
Parkinsonism Relat Disord. 2025 Mar 15:107779. doi: 10.1016/j.parkreldis.2025.107779
Results: Aerobic exercise interventions demonstrated significant improvements in overall motor function. Although all categories were significantly effective in improving motor function, aerobic-based combined exercise had a greater effect size on motor symptoms compared to aerobic exercise alone. Additionally, ≥60 min per session showed a significantly increased effect size compared to <60 min per session. The impact of aerobic exercise did not differ based on exercise frequency, period, or intensity.
Conclusions: Our observations suggest that aerobic-based combined exercise and exercise sessions lasting 60 min or longer may be associated with greater improvements in motor symptoms in patients with PD.
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Please note that the links provided to each identified record should not be taken as endorsement of records. We have made reasonable efforts to ensure accuracy of all articles, however we cannot guarantee total accuracy or completeness. Hence, as advised earlier, please endeavor to critically appraise the papers before use.   
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