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[bookmark: _Hlk97632346]Welcome to April 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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1. The effects of extracorporeal shock wave therapy in children with cerebral palsy: a systematic review.
de Roo EG, Koopman SB, Janssen TW, Aertssen WFM.
Int J Surg. 2025 Apr 1;111(4):2773-2790. doi: 10.1097/JS9.0000000000002251.
Results: In total, twelve randomized controlled trials met inclusion criteria, with PEDro scores ranging from three to eight. The combined study population included 421 children. Positive effects were observed on resistance to passive movements, passive range of motion, and gross motor skills, with effect sizes ranging from moderate (0.65) to very large (14.62).
Conclusion: ESWT demonstrated positive effects across multiple domains in children with spastic CP

2. Effects of Whole-Body Vibration Therapy on Physical Function in Children With Cerebral Palsy: A Systematic Review and Meta-Analysis of Randomized Clinical Trials.
Huang CH, Chen CY, Lin HW, Chiu YF, Lin LF, Tam KW, Lu TW, Chiang SW, Kuan YC.
Phys Ther. 2025 Apr 11:pzaf052. doi: 10.1093/ptj/pzaf052. Online ahead of print.
Results: Our search yielded 23 studies involving 729 participants. Compared with the control group, the WBV group exhibited significantly greater improvements in walking speed (pooled mean difference: 14.26 cm/s [95% CI = 6.45 to 22.08 cm/s]), Timed "Up & Go" Test results (pooled mean difference = -2.52 seconds [95% CI = -3.66 to -1.37 seconds]), Gross Motor Function Measure scores (total score: pooled mean difference = 0.69 [95% CI = 0.30 to 1.08]; dimension D: pooled mean difference = 3.41 [95% CI = 0.53 to 6.29]; dimension E: pooled mean difference = 3.28 [95% CI = 1.36 to 5.20]), and overall stability index values (standardized mean difference = -1.20 [95% CI = -2.28 to -0.11]). The Modified Ashworth Scale results varied between the muscle groups, and no intolerable adverse effects of WBV were reported.
Conclusion: WBV improves postural control and motor performance in children with cerebral palsy by enhancing walking speed, Timed "Up & Go" Test performance, and gross motor function without causing intolerable adverse effects. However, the certainty of the current evidence on the topic is very low or low. Additional well-structured trials are required to determine the optimal intensity of WBV treatment.
Back to content

Low back pain
1. Postural asymmetry in low back pain - a systematic review and meta-analysis of observational studies. Free Full Text Article
Sugavanam T, Sannasi R, Anand PA, Ashwin Javia P.
Disabil Rehabil. 2025 Apr;47(7):1659-1676. doi: 10.1080/09638288.2024.2385070.
Results: Studies included in review = 46 (5,097 LBP; 6,974 controls); meta-analysis = 36 (3,617 LBP; 4,323 controls). Quality of included studies was mixed. Pelvic tilt was statistically significantly higher in participants with LBP compared to controls (n = 23; 2,540 LBP; 3,090 controls; SMD:0.23, 95%CI:0.10,0.35, p < 0.01, I2=72%). Lumbar lordosis and sacral slope may be lower in participants with LBP; pelvic incidence may be higher in this group; both were not statistically significant and the between study heterogeneity was high. Thoracic kyphosis and leg length discrepancy showed no difference between groups.
Conclusions: Lumbopelvic mechanisms may be altered in people with LBP, but no firm conclusions could be made. Pelvic tilt appeared to be increased in participants with LBP. Postural variable measurement needs standardisation. Better reporting of study characteristics is warranted.
2. The McKenzie Method delivered by credentialed therapists for chronic low back pain with directional preference: systematic review with meta-analysis.
Hennemann V, Ziegelmann PK, Marcolino MAZ, Duncan BB.
J Man Manip Ther. 2025 Apr;33(2):96-111. doi: 10.1080/10669817.2024.2408084. 
Results: Five trials (n = 743) were included. There was low-certainty evidence that the McKenzie Method, compared to all other interventions combined, produced clinically important reductions in short-term pain (mean difference [MD] -1.11 points on a 10-point scale; 95% CI -1.83 to -0.40) and in intermediate-term disability (standardized mean difference [SMD] -0.53; 95% CI -0.97 to -0.09). Low-to-moderate certainty evidence showed that the McKenzie Method also resulted in clinically important improvements in short-term pain (MD -1.53; 95% CI -2.51 to -0.54) and disability (SMD -0.50; 95% CI -0.74 to -0.25) when compared specifically to other exercise approaches, and in intermediate-term pain (MD -2.10; 95% CI -2.94 to -1.26) and disability (SMD -1.01; 95% CI -1.58 to -0.43) as well as long-term disability (SMD -0,59; 95% CI -1.14 to -0.03) when compared to minimal intervention. Low-certainty evidence showed usually small, clinically unimportant effects in comparison to manual therapy.
Conclusion: We found low-to-moderate certainty evidence that the McKenzie Method was superior to all other interventions combined for up to 6 months for pain and up to 12 months for disability, with clinically important differences versus exercise in the short term and versus minimal interventions in the intermediate term. The only clinically important long-term effect was on disability compared to minimal intervention.
3. The effects of exercise therapy on lumbar muscle structure in low back pain: A systematic review and meta-analysis.
Karagiannopoulou V, Meirezonne H, De Greef I, Van Oosterwijck J, Matheve T, Danneels L, Willems TM.
Ann Phys Rehabil Med. 2025 Apr 30;68(5):101988. doi: 10.1016/j.rehab.2025.101988.
Results: In total, 984 records were retrieved, of which 34 articles were included. The meta-analyses showed that when considering the overall effect size per muscle structural outcome in chronic LBP (cLBP), exercise therapy showed significant positive effects on Lumbar Multifidus (LM) muscle thickness (MT) and LM cross-sectional area (CSA), but not on Lumbar Erector Spinae (LES) CSA and Quadratus Lumborum CSA. Considering the different intervention groups, significant positive effects were observed for: (1) "Motor control + stabilization" with small effect on LM MT, (2) "Stabilization" with medium effect on LM MT, and large effect on LM CSA, and (3) "Motor control + Stabilization + Lumbar strengthening" with large effect on LM MT and LES CSA. There were no significant effects observed for "Lumbar strengthening".
Conclusions: Overall, exercise therapy has a positive effect on lumbar muscle structural properties in a cLBP population, with a combination of Motor control + Stabilization + Lumbar strengthening giving the best results.

4. The effect of traditional Chinese exercises on low Back pain and disability in middle-aged and older adults: A systematic review. Free Full Text Article
Qi Y, Zhuang M, Liang R, Shaharudin S.
Prev Med Rep. 2025 Apr 14; 54:103072. doi: 10.1016/j.pmedr.2025.103072.
Results: Eleven of the 856 studies that were found through a search of seven electronic databases satisfied the requirements for inclusion. The conducted meta-analysis demonstrated a notable decrease in Visual Analogue Scale (VAS) pain scores [Mean Difference (MD) = -1.38, 95 % CI (-1.79, -0.97)] and Oswestry Disability Index (ODI) scores [MD = -4.36, 95 % CI (-6.84, -1.87)] for patients suffering from LBP who practiced TCEs, compared to those in the control group. The evidence for reductions in both VAS pain scores and ODI scores was rated as low quality in the Grading of Recommendations Assessment, Development and Evaluation.
Conclusions: TCEs such as Tai Chi, Baduanjin, and Five-Animal exercises can help patients with LBP to some extent, but it is crucial to choose the appropriate type, intensity, and duration.
Back to content

Stroke
1. Telerehabilitation in post-stroke care: a systematic review and meta-analysis of randomized controlled trials. 
 Pitliya A, Siddiq AB, Oli D, et al.  
Top Stroke Rehabil. 2025 Apr;32(3):323-335. doi: 10.1080/10749357.2024.2392439. 
Results: We included 10 studies (n = 417) with a predominantly male sample (n = 196). The mean age of the pooled sample of 8 studies was 64.87 (13.01) years. Our meta-analysis showed that telerehabilitation may have modest effects on Berg Balance Scale (SMD 0.08 [-0.23; 0.40]; p = 0.54), and trunk impairment scale (SMD 0.26 [-1.00; 1.52]; p = 0.05), slightly inferior effects on Barthel index (SMD -0.34 [-1.00; 0.32]; p = 0.31), but demonstrated a favorable impact on trunk impairment (SMD -0.21 [-1.18; 0.76]; p = 0.02). 
Conclusion: We found that telerehabilitation may have modest effects on balance and mobility, and slightly inferior results in Activities of daily living but may have a positive effect on trunk impairment. However, more studies with larger cohorts are needed to confirm our results. 
 
2. Preclinical systematic review of CCR5 antagonists as cerebroprotective and stroke recovery enhancing agents. Free Full Text 
Sharif A, Jeffers MS, Fergusson DA, et al.  
Elife. 2025 Apr 7;14:RP103245. doi: 10.7554/eLife.103245.  
Unstructured Abstract 
C-C chemokine receptor type 5 (CCR5) antagonists may improve both acute stroke outcome and long-term recovery. Despite their evaluation in ongoing clinical trials, gaps remain in the evidence supporting their use. With a panel of patients with lived experiences of stroke, we performed a systematic review of animal models of stroke that administered a CCR5 antagonist and assessed infarct size or behavioural outcomes. MEDLINE, Web of Science, and Embase were searched. Article screening and data extraction were completed in duplicate. We pooled outcomes using random effects meta-analyses. We assessed risk of bias using the Systematic Review Centre for Laboratory Animal Experimentation (SYRCLE) tool and alignment with the Stroke Treatment Academic Industry Roundtable (STAIR) and Stroke Recovery and Rehabilitation Roundtable (SRRR) recommendations. Five studies representing 10 experiments were included. CCR5 antagonists reduced infarct volume (standard mean difference -1.02; 95% confidence interval -1.58 to -0.46) when compared to stroke-only controls. Varied timing of CCR5 administration (pre- or post-stroke induction) produced similar benefit. CCR5 antagonists significantly improved 11 of 16 behavioural outcomes reported. High risk of bias was present in all studies and critical knowledge gaps in the preclinical evidence were identified using STAIR/SRRR. CCR5 antagonists demonstrate promise; however, rigorously designed preclinical studies that better align with STAIR/SRRR recommendations and downstream clinical trials are warranted. Prospective Register of Systematic Reviews (PROSPERO CRD42023393438). 
 
3. Virtual Reality Therapy for Upper Limb Motor Impairments in Patients With Stroke: A Systematic Review and Meta-Analysis. Free Full Text 
Villarroel R, García-Ramos BR, González-Mora JL, et al.  
Physiother Res Int. 2025 Apr;30(2):e70040. doi: 10.1002/pri.70040.  
Results: In line with previous research, using VR shows improvements in motor function and manual dexterity for stroke patients. Subgroup analyses reveal that the benefits of VR interventions are most pronounced during the acute and subacute recovery stages, particularly in motor function and manual dexterity. Furthermore, combining VR with traditional therapy seems to yield better outcomes in motor function and manual dexterity compared with VR alone. Notably, the type of VR control-whether sensory or manual-or whether the game is commercially available or rehabilitation-specific, does not seem to influence the outcomes. VR interventions lasting less than 4 weeks are effective in improving both motor function and manual dexterity, whereas interventions of 4 weeks or longer only show significant benefits in motor function. 
Conclusion: These findings highlight the versatility and potential of VR as a complementary tool in neurorehabilitation. 
 
4. Oxygen Consumption and Metabolic Equivalents During Physical Activities in Stroke: A Systematic Review.  
Shimizu N, Kanai M, Ota T. 
Physiother Res Int. 2025 Apr;30(2):e70029. doi: 10.1002/pri.70029.  
Results: A total of 55 eligible articles and 1719 participants were included. Twenty-one PAs were identified, most of which involved walking or exercise. Data on acute stroke were sparse, accounting for only 1.2% of all participants. PAs related to daily living were typically measured over 5-8 min, with steady-state means used for movement tasks. Among ambulatory patients, walking with maximal effort corresponded to moderate-to-vigorous PA (> 3 METs), even at low speeds. However, comfortable walking at slow speeds, sit-to-stand, and reaching while standing corresponded to light PA (1.6-2.9 METs). 
Conclusion: EE during PA in people with stroke has been inadequately investigated, particularly for daily activities other than walking, and studies involving acute stroke remain limited. Additionally, EE during light PAs, such as reaching, sit-to-stand, wheelchair propulsion, and comfortable walking at slow speed in ambulatory stroke patients, was found to align closely with values reported in the Compendium of PAs. 
 
5. Systematic Review of Worldwide Female Enrollment in Randomized Controlled Trials of Poststroke Lower Extremity Rehabilitation. 
Safaei-Qomi MR, Mehrabi S, Fleet JL, et al.  
Am J Phys Med Rehabil. 2025 Apr 1;104(4):383-389. doi: 10.1097/PHM.0000000000002638. 
Unstructured Abstract 
This review systematically examined the reporting of sex and female participation in poststroke lower extremity motor rehabilitation randomized controlled trials over time and identified differences in female participation across randomized controlled trials conducted in low- and middle-income countries, high-income countries, and high-income country regions. Systematic searches were conducted of MEDLINE, Embase, CINAHL, and PsycINFO from 1970 to May 2022. Randomized controlled trials in English were included if they examined poststroke LE motor rehabilitation interventions in adults diagnosed with stroke. A total of 1283 randomized controlled trials were analyzed; 4.5% of randomized controlled trials did not report sex, and the overall female participation was 39.5%. The percentage of female participants did not significantly differ between high-income countries and low- and middle-income countries. Within high-income countries, the percentage of female participants was significantly higher in European randomized controlled trials than randomized controlled trials in Asia and Oceania ( P = 0.01). No significant changes in female participation were found for any of the countries or regions over the last two decades. Female participation was significantly higher in randomized controlled trials conducted in the acute phase compared to those in the chronic phase ( P < 0.001). More research is needed to understand the reasons behind female underenrollment and further efforts are required to ensure adequate enrollment of males and females. 
 
 
6. Application and research progress of different frequency tACS in stroke rehabilitation: A systematic review. Free Full Text 
Ding X, Zhou Y, Liu Y, et al.   
Brain Res. 2025 Apr 1;1852:149521. doi: 10.1016/j.brainres.2025.149521.  
Unstructured Abstract 
After a stroke, abnormal changes in neural oscillations that are related to the severity and prognosis of the disease can occur. Resetting these abnormal neural oscillations is a potential approach for stroke rehabilitation. Transcranial alternating current stimulation (tACS) can modulate intrinsic neural oscillations noninvasively and has attracted attention as a possible technique to improve multiple post-stroke symptoms, including deficits in speech, vision, and motor ability and overall neurological recovery. The clinical effect of tACS varies according to the selected frequency. Therefore, choosing an appropriate frequency to optimize outcomes for specific dysfunctions is essential. This review focuses on the current research status and possibilities of tACS with different frequencies in stroke rehabilitation. We also discuss the possible mechanisms of tACS in stroke to provide a theoretical foundation for the method and highlight the controversial aspects that need further exploration. Although tACS has great potential, few clinical studies have applied it in the treatment of stroke, and no consensus has been reached. We analyze limitations in experimental designs and identify potential tACS approaches worthy of exploration in the future. 
 
7. Effects of cerebellar repetitive transcranial magnetic stimulation on stroke rehabilitation: A systematic review and meta-analysis. Free Full Text 
Wang X, Huang G, Wang D, et al.   
Brain Res Bull. 2025 Jun 1;225:111341. doi: 10.1016/j.brainresbull.2025.111341. 
 
Results: This review included 18 studies (n = 638 participants), consisting of 14 RCTs and 4 case reports. A total of 6 studies focused on post-stroke dysphagia, while 12 studies investigated post-stroke motor dysfunction. Comparative analysis between treatment and control groups revealed statistically significant improvements in swallowing function, as measured by the Fiberoptic Endoscopic Dysphagia Severity Scale (FEDSS) (P = 0.02), the Penetration Aspiration Scale (PAS) (P < 0.001), and the Standardised Swallowing Assessment (SSA) (P < 0.001). Moreover, cerebellar rTMS treatment showed significant enhancements in balance abilities and activity of daily living among stroke patients, as indicated by significant increases in the Berg Balance Scale (BBS) (P = 0.003) and the Barthel Index (BI) (P = 0.04) compared to the control group. 
Conclusions: Existing evidence suggests that cerebellar rTMS holds promise in mitigating post-stroke swallowing dysfunction and motor dysfunction. Stimulation by cerebellar rTMS appears to be an efficacious technique for enhancing stroke rehabilitation. 
 
8. Effect of Virtual Reality-Based Rehabilitation on Mental Health and Quality of Life of Stroke Patients: A Systematic Review and Meta-analysis of Randomized Controlled Trials.  
Wang S, Meng H, Zhang Y, et al.  
Arch Phys Med Rehabil. 2025 Apr;106(4):607-617. doi: 10.1016/j.apmr.2024.10.006. 
Results: A total of 29 studies involving 1561 stroke patients were included. The results showed that compared with standard rehabilitation, VR-based rehabilitation remarkably reduced anxiety symptoms [SMD=-0.97 (95% CI [-1.84, -0.09], P<.0001)], depression symptoms [SMD=-0.94 (95% CI [-1.46, -0.42], P<.001)], and improved quality of life [SMD=0.94 (95% CI [0.42, 1.45], P<.001)] of stroke patients. Subgroup analysis showed that immersive VR was particularly effective in reducing anxiety and depression symptoms compared to nonimmersive VR. The longer the duration of VR intervention, exceeding 6 weeks, the more significant the effect of improving anxiety and depression symptoms. Meanwhile, VR-based rehabilitation significantly improved the psychological state and quality of life of European patients. 
Conclusions: VR-based rehabilitation significantly reduces anxiety and depression symptoms and enhances the quality of life in stroke patients compared to standard rehabilitation. The most notable improvements were observed with immersive VR-based rehabilitation programs over 6 weeks in duration, particularly among European patients. 
 
9. Can motion capture improve task-based fMRI studies of motor function post-stroke? A systematic review. Free Full Text. 
Belkacemi Z, van Dokkum LEH, Tchechmedjiev A et al.  J Neuroeng Rehabil. 2025 Apr 3;22(1):70. doi: 10.1186/s12984-025-01611-1 
Results: Of the 404 studies found, 23 were included in the final review. The overall study quality was moderate (0.6/1). Thirteen studies used kinematic information either parallel to the fMRI results, or as a real-time input to external devices, for instance to provide feedback to the patient. Ten studies performed a statistical analysis between movement and brain activity by either using kinematics as variables during group or individual level regression or correlation. This permitted establishing links between movement characteristics and brain activity, unraveling cortico-kinematic relationships. For instance, increased activity in the ipsilesional Premotor Cortex was related to less smooth movements, whereas trunk compensation was expressed by increased activity in the contralesional Primary Motor Cortex. 
Conclusion: Our review suggests that the coupling of fMRI and kinematics may provide valuable insight into cortico-kinematic relationships. The optimization and standardization of both data measurement and treatment procedures may help the field to move forward and to fully use the potential of multimodal cortico-kinematic integration to unravel the complexity of post-stroke motor function and recovery. 
 
10. Group versus individual delivery of upper limb intervention for adults post-stroke: A systematic review and meta-analysis.  
McNally ST, Joseph C, Milne SC.  
Clin Rehabil. 2025 Apr;39(4):423-436. doi: 10.1177/02692155251322999.  
Abstract 
Results: Of 3291 publications, eight studies were included (n = 348) (seven randomised controlled trials and one controlled trial) of poor to good quality. A random effects meta-analysis model was conducted. Statistical significance was determined using analysis of covariance. No significant effects were shown in the meta-analyses on the effect of group versus individual therapy on UL impairment (mean difference 0.87, 95% CI: -0.87 to 2.62, p = .327) or function (mean difference 1.53, 95% CI: -0.23 to 3.29, p = .089). Results were limited by small sample sizes and substantial heterogeneity, with wide variation in intervention type, dosage and setting. 
Conclusion: Meta-analyses suggest group-based UL intervention may be as effective as intervention delivered one-to-one, post-stroke. Additional studies of large sample size and rigorous methodology are necessary to substantiate these findings. Future research should investigate which types of UL intervention are most effective when provided in group-based settings across the different stages of stroke recovery. 
 
11. Return to Work After Ischemic Stroke in Young Adults: A Multicenter Cohort Study, Systematic Review, and Meta-Analysis. Free Full Text 
Kwok GYR, Yeong N, Law M, et al.   
J Am Heart Assoc. 2025 Apr 15;14(8):e036427. doi: 10.1161/JAHA.124.036427. 
Results: In this multicenter cohort, 68.8% (249/362) of young patients with ischemic stroke returned to work, while 87.8% (318/362) achieved functional recovery. Multivariable logistic regression showed that patients with large-artery atherosclerosis pathogenesis, diabetes, higher admission National Institutes of Health Stroke Scale scores, and higher 90-day modified Rankin Scale had significantly lower odds of RTW. The systematic review and meta-analyses of 1914 patients across 6 cohort studies identified significantly lower odds of RTW in patients with large-artery atherosclerosis, diabetes, and admission National Institutes of Health Stroke Scale SCORE >15. The pooled proportion of RTW was 63.2% (984/1574 [95% CI, 56.0-69.9]) and functional recovery 84.7% (719/846 [95% CI, 81.1-87.8]). 
Conclusions: Patients with large-artery atherosclerosis, diabetes, and higher admission National Institutes of Health Stroke Scale score at baseline are less likely to RTW. While lower 90-day modified Rankin Scale is significantly associated with RTW, many patients achieving functional recovery do not RTW. Well-designed cohort studies are warranted to explore this disparity. 
 
12. Effect of Home-Based Virtual Reality Training on Upper Extremity Recovery in Patients With Stroke: Systematic Review. Free Full Text  
Huang J, Wei Y, Zhou P, et al.   
J Med Internet Res. 2025 Apr 4;27:e69003. doi: 10.2196/69003.  
Results: A total of 8 RCTs with 392 participants were included. This review shows that home-based VR training positively affects upper extremity function recovery in patients with stroke, especially in motor control improvement. Customized VR systems were more effective than commercial VR systems in patients with moderate to severe disorders. Although studies generally showed positive results, differences in intervention protocols and small sample sizes limited the validity of results. The effect of VR therapy also varied based on the VR system type, intervention intensity, and the functional level of patients. 
Conclusions: This systematic review shows that home-based VR training has a positive impact on upper extremity rehabilitation for patients with stroke, particularly in those with varying degrees of dysfunction. However, heterogeneity in study design and differences in outcome measures affect the reliability of the current conclusions. Future studies should include larger, standardized RCTs with long-term follow-up to assess their continued effects. Future research should explore how VR technology can be integrated into comprehensive rehabilitation programs, focusing on patient-centered approaches that incorporate sustainable, personalized technology, and support services to optimize recovery outcomes. 
 
13. A systematic review of upper extremity outcome measures assessed in randomized controlled trials of post stroke upper extremity rehabilitation over time.  
Teasell R, Mehrabi S, Saikaley M, et al.  
Top Stroke Rehabil. 2025 Apr;32(3):307-322. doi: 10.1080/10749357.2024.2395723. Epub 2024 Sep 11. PMID: 39258678. 
Results: 1,276 RCTs met inclusion criteria, and 112 different outcome measures were identified. Outcome measures were classified according to the International Classification of Functioning, Disability and Health (ICF) framework. Outcome measures most frequently assessed body function and structure (n = 1,692), followed by activities (n = 1,572) and participation (n = 162). The most used outcome measures were the Fugl-Meyer Assessment (n = 619), the modified Ashworth Scale (n = 255), Action Research Arm Test (n = 211), Wolf Motor Function Test (n = 184), and Box and Block Test (n = 178). 
Conclusions: Understanding the breadth of outcome measures that have been used over time emphasizes the need for proposed standardization of outcome measures but also the need to adjust and expand consensus recommendations based on past and ongoing research trends. 
 
14. Assessing stroke-induced abnormal muscle coactivation in the upper limb using the surface EMG co-contraction Index: A systematic review.  
Wang Y, Zhong L, Jin M, et al. 
J Electromyogr Kinesiol. 2025 Apr;81:102985. doi: 10.1016/j.jelekin.2025.102985. 
Unstructured Abstract 
Electromyography (EMG) is increasingly used in stroke assessment research, with studies showing that EMG co-contraction (EMG-CC) of upper limb muscles can differentiate stroke patients from healthy individuals and correlates with clinical scales assessing motor function. This suggests that EMG-CC has potential for both assessing motor impairments and monitoring recovery in stroke patients. However, systematic reviews on EMG-CC's effectiveness in stroke assessment are lacking. To address this, the present study aims to synthesize recent evidence on EMG-CC's use in evaluating stroke-induced muscle abnormality. Eighteen studies including a total of 308 stroke patients and 155 healthy controls were included. Fifteen out of Eighteen included studies used the EMG-CC to successfully differentiate abnormal muscle co-contraction performance of the affected upper limb, even in comparison to the unaffected side in static tasks (isometric maximal voluntary contractions) and dynamic tasks (movement-oriented or goal-oriented). The EMG-CC shows promise as a convenient and effective tool for evaluating the extent of abnormal muscle coactivation in the upper limbs of post-stroke patients with spasticity as well as assessing the effectiveness of rehabilitation interventions. Further research is needed to validate these findings and establish standardized protocols for EMG-CC's use in stroke assessment. 
 
15. Systematic Review of Upper Extremity Outcome Measures Assessed in Randomized Controlled Trials of Poststroke Upper Extremity Rehabilitation in Low-to-Middle-Income and High-Income Countries. 
Mehrabi S, Fleet JL, Safaei-Qomi MR, et al.   
Arch Phys Med Rehabil. 2025 Apr;106(4):618-631. doi: 10.1016/j.apmr.2024.08.029.  
Results: Of 5408 records, 1276 RCTs were eligible, 298 RCTs were conducted in LMICs and 978 in HICs. A higher percentage of RCTs in LMICs employed body structure and function outcome measures for central nervous system (eg, Fugl-Meyer Assessment) and tone and range of motion (eg, modified Ashworth Scale) as well as activity outcome measures for general activities of daily living (eg, Barthel Index). In HICs, a higher percentage of RCTs used body structure and function outcome measures assessing strength (eg, Motricity Index), activity outcome measures examining motor specific activity (eg, Action Research Arm Test and Wolf Motor Function Test) and dexterity (eg, Box and Block Test), as well as participation outcome measures (eg, Stroke Impact Scale). 
Conclusions: There were significant differences in the outcome measures chosen for assessing poststroke UE rehabilitation interventions by researchers in LMICs and HICs. This suggests that there might be potential resource and expertise as well as timing constraints that influences the choice of outcome measures in RCTs between HICs and LMICs and highlights the need for investigating the availability of resources, infrastructure, and expertise and their effect on the feasibility and practicality of employing different outcome measures in different countries. 
 
16. Efficacy of Action Observation Therapy on Cognitive Function in Stroke: A Systematic Review and Meta-Analysis. Free Full Text 
Guan X, Lan M, Tang L, et al.   
Brain Behav. 2025 Apr;15(4):e70474. doi: 10.1002/brb3.70474.  
Results: A total of 6 RCTs with 400 participants were included. All the included articles were rated as having B-level quality. Meta-analysis showed that AOT significantly improved cognitive function in stroke. Meta-regression did not find the source of heterogeneity. The GRADE result indicated that the finding was of very low certainty. 
Conclusions: Cognitive interventions based on AOT can improve cognitive function in stroke patients. However, it should be interpreted cautiously due to heterogeneity and low certainty. To strengthen evidence-based practices, we advocate for higher-quality and more homogeneous RCTs, including strict randomization procedures, large sample sizes, extended follow-up periods, and studies focused on specific disease subtypes. 
 
17. Effects of Cerebellar Transcranial Magnetic Stimulation on the Motor Function of Patients With Stroke: A Systematic Review and Meta-Analysis. Free Full Text  
Zhu Y, Yang J, Wang K, et al..  
Brain Behav. 2025 Apr;15(4):e70471. doi: 10.1002/brb3.70471. PMID: 40249071; PMCID: PMC12006925. 
Results: A total of 20 RCTs with 812 participants were included. Meta-analysis and sensitivity analysis revealed that cTMS significantly improved BBS (Random, MD = 5.19, 95%CI = 3.66-6.72, p < 0.00001), enhanced FMA-LE scores (Random, MD = 1.88, 95%CI = 0.76-3.01, p = 0.001), shortened the TUG (Fix, MD = -1.64, 95%CI = -2.60 to -0.68, p = 0.0008), and 10MWT durations (Fix, MD = -7.66, 95%CI = -12.33 to -2.99, p = 0.001), and increased MEP amplitudes (Fix, MD = 0.45, 95%CI = 0.04-0.87, p = 0.03). Subgroup analysis of the BBS showed that cTMS had a significant effect on patients with stroke in the subacute phase (p < 0.00001), with improvements observed using HF-rTMS (p < 0.0001), iTBS (p < 0.00001), and intensities ≤ 80%RMT (< 80% RMT, p < 0.0001; 80% RMT, p < 0.00001). cTMS consistently demonstrated superior effects compared to controls across different intervention durations (5-10 sessions, p = 0.009; 11-20 sessions, p < 0.00001; > 20 sessions, p < 0.00001). 
Conclusion: cTMS effectively improves motor function in patients with stroke, particularly during the subacute phase with excitatory stimulation and moderate intensities (≤ 80%RMT). 
 
18. Comparing Interventions Used in Randomized Controlled Trials of Upper Extremity Motor Rehabilitation Post-stroke in High-Income Countries and Low-to-Middle-Income Countries. Free Full Text 
Mehrabi S, Flores-Sandoval C, Fleet JL, et al.  
Arch Phys Med Rehabil. 2025 Apr;106(4):632-636. doi: 10.1016/j.apmr.2024.11.001. 
Results: A total of 1276 RCTs met the inclusion criteria, with 978 RCTs conducted in HICs and 298 in LMICs. A significantly larger proportion of RCTs evaluating robotics and task-specific training interventions were conducted in HICs, compared to LMICs (P<.009). In contrast, a higher proportion of RCTs conducted in LMICs examined acupuncture (P<.001) and repetitive transcranial magnetic stimulation (rTMS) (P=.001) when compared to HICs. 
Conclusions: Poststroke rehabilitation in LMICs is conducted in a lower resource environment when compared to HICs. Some differences exist in the use of UE motor rehabilitation interventions between LMICs and HICs such as robotics, task-specific training, rTMS, and acupuncture; however, there was no significant difference between HICs and LMICs for most interventions. 
 
19. Effect of virtual reality-based upper limb training on activity of daily living and quality of life among stroke survivors: a systematic review and meta-analysis. Free Full Text 
Olana DD, Abessa TG, Lamba D, et al.  
J Neuroeng Rehabil. 2025 Apr 24;22(1):92. doi: 10.1186/s12984-025-01603-1.  
Result: Thirty RCTs, representing 1,661 participants, were included. Overall, VR interventions significantly improved ADL (SMD = 0.27, 95% CI [0.11; 0.43], p < 0.001) and QoL (SMD = 0.94 [0.09; 1.79], p = 0.035) compared to conventional therapy. IVR demonstrated superior outcomes for ADL compared to NIVR (SMD = 0.54 [0.13; 0.95] Vs. 0.17 [0.02; 0.36], p = 0.03). Subacute stroke survivors exhibited the most significant gains in ADL (SMD = 0.52 [0.16; 0.88], p = 0.004), compared to chronic (SMD = 0.05 [-0.36; 0.46]) or acute patients (SMD = 0.08 [-0.11; 0.27]). 
Conclusion: VR interventions, particularly IVR and VR combined with conventional therapy, significantly enhance ADL and QoL in stroke survivors with moderate certainty of evidence. These findings underscore the value of VR in rehabilitation, especially during the subacute phase, but highlight the need for further research into long-term effects and implementation in low-resource settings. 
 
20. Exploring the occurence and risk factors of post-stroke depression among stroke survivors in Africa: a comprehensive systematic review and meta-analysis. Free Full Text  
Tinsae T, Getinet W, Fentahun S, et al.  
BMC Public Health. 2025 Apr 25;25(1):1547. doi: 10.1186/s12889-025-22685-5.  
Results: A total of twenty-two relevant studies with 3175 stroke patients were included in this systematic review and meta-analysis. The overall estimated pooled prevalence and incidence of depression among stroke survivors in Africa were found to be 42.5% (95% CI = 26.9, 58.1) and 33.2% (95% CI = 23.3, 43.0), respectively. The subgroup analysis further revealed that Nigeria had the highest prevalence of depression at 47.6% (95% CI: 15.1, 80.1), followed by Ethiopia at 44.4% (95% CI: 28.2, 60.6). This study did not identify any factors that were positively associated with post-stroke depression. 
Conclusion: The prevalence and incidence of depression among stroke survivors are notably high. Despite the high occurence, this study did not identify specific risk factors positively associated with post-stroke depression. Consequently, addressing post-stroke depression through integrated care models, routine screening, and targeted interventions is crucial for enhancing the quality of life and rehabilitation outcomes for stroke survivors in Africa. 
 
21. Supported transitional care applied to stroke survivors: A meta-analysis. 
Liang S, Xie H, Ye L, Huang C, Yuan F, Tang Y.  Adv Clin Exp Med. 2025 Apr;34(4):479-486. doi: 10.17219/acem/186957. PMID: 38860713. 
Results: Supported intervention transitional care (early supported discharge) for stroke survivors showed a significant (p = 0.002) impact regarding the functional status of patients as expressed by the Barthel index (mean difference (MD) = 0.57, 95% confidence interval (95% CI): 0.20-0.94, I² = 93.72%). On the other hand, there were no considerable (p > 0.05) differences regarding other outcomes such as activities of daily living, the Caregiver Strain Index (CSI), the modified Rankin scale (mRS), and mortality (MD = 0.29, 95% CI: -0.12-0.69, I² = 94.5%; MD = -0.13, 95% CI: -0.40-0.14, I² = 68.65%; MD = -0.13, 95% CI: -0.49-0.23, I² = 83.33%; and MD = -0.19, 95% CI: -0.58-0.17, I² = 0%; respectively). 
Conclusion: Supported transitional care allowed stroke survivors to succeed in enhancing their functional status outcomes compared with controls, while there was no significant impact regarding mortality rate. Further investigations and multicenter studies are required to enhance the evidence. 
 
22. The impact of the number of sessions and stimulation parameters on repetitive transcranial magnetic stimulation efficacy for post-stroke upper extremity recovery: A systematic review and meta-analysis.  
Barreto G, Sánchez P, Dias R, et al.   
Clin Rehabil. 2025 Apr 13:2692155251328945. doi: 10.1177/02692155251328945. 
Results: Thirty-five randomized clinical trials involving 897 patients were included. Compared to control groups, repetitive transcranial magnetic stimulation combined with other therapies improved upper extremity motor function with a higher effect size for: ≥ 15 sessions (SMD 0.72 95% CI, 0.37 to 1.08; p < 0.0001]), > 1 Hz frequencies (0.98 [95% CI, 0.48 to 1.48; p = 0001]), intensities of <100% of resting motor threshold (SMD 0.52 [95% CI, 0.29 to 0.75; p < 0.00001]), ≥ 1000 pulses per session (SMD 0.61 [95% CI, 0.40 to 0.82; p < 0.00001]), and ≥12,000 pulses per treatment (SMD 0.64 [95% CI, 0.36 to 0.93; p < 0.0001]). 
Conclusion: To enhance post-stroke upper extremity function, the optimal repetitive transcranial magnetic stimulation protocol involves at least 15 sessions, frequencies above 1 Hz, intensities below 100% of resting motor threshold, at least 1000 pulses per session, and 12,000 pulses per treatment. 
 
23. Clinical efficacy and safety of acupuncture therapy for central facial palsy after stroke: a systematic review and Meta-analysis. 
Wang XR, Wu YY, Chen YR, et al.  
2025 Apr 25;50(4):467-476. Chinese. doi: 10.13702/j.1000-0607.20240426. PMID: 40262946. 
Results: Eleven studies with a total of 893 patients were finally included, and the bias risks of the included studies were all "some concerns". The results of Meta-analysis suggested that:1) the observation group was superior to the control group in improving the the House-Brackmann facial nerve grading system (H-B) scores (MD=6.41, 95%CI [3.69, 9.14], Z=4.62, P<0.000 01), facial disability index (FDI) scores (somatic function) (MD=2.72, 95%CI [0.31, 5.12], Z=2.21, P=0.03), and clinical effective rate (RR=1.25, 95%CI [1.15, 1.35], Z=5.57, P<0.000 01);2) the observation group was not significantly different from the control group in improving the Toronto facial nerve assessment system (TFGS) scores (MD=3.66, 95%CI [ -2.33, 9.65], Z=1.20, P=0.23), the degrees of facial nerve paralysis (DFNP) scores (MD=4.60, 95%CI [ -1.14, 10.34], Z=1.57, P=0.12), FDI scores (social function) (MD=3.00, 95%CI [ -0.67, 6.66], Z=1.60, P=0.11). 
Conclusions: Acupuncture therapy has advantages in clinical efficacy and safety than conventional drugs and other sports rehabilitation therapies in improving post-stroke central facial palsy. However, more high-quality clinical trials are warranted to provide adequate clinical evidence. 
 
24. Use of Virtual Reality Based on Daily Activities for Cognitive Rehabilitation After Stroke: A Systematic Review. Free Full Text 
Sofía López-Isola F, Íncera-Fernández D.  
Rev Neurol. 2025 Apr 28;80(3):37507. Spanish. doi: 10.31083/RN37507.  
Results: The number of positive results was higher than the number of negative results only in global cognitive function. In specific cognitive functions the number of positive results was lower than the negatives. 
Conclusions: These results highlight the need to carry out more studies with larger samples to obtain robust results and conclusions. Furthermore, this study highlights the value of research in this topic due to the interesting lines of future
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1. Balance exercise interventions in Parkinson's disease: A systematic mapping review of components, progression, and intensity.
Wallin A, Franzén E, Studsgaard J, Hansen MB, Johansson S, Brincks JK.
Parkinsonism Relat Disord. 2025 Apr; 133:107310. doi: 10.1016/j.parkreldis.2025.107310
Results: In total, 114 studies (interventions n = 126) with 5335 participants (mean age: 67.5 years; mean PD duration: 6.8 years) were included. The highest mean number of balance components was found in the multi-modal (5.8), followed by sensory-motor (5.6), task-oriented (4.2), and exergaming (4.0). Intensity strategies were reported in 93 % of the exergaming interventions, which was superior to the other training types (multi-modal (18 %), sensory-motor (17 %), and task-oriented (6 %)).
Conclusions: Multi-modal and sensory-motor interventions had a greater focus on challenging balance components compared to other types of training, while exergaming interventions demonstrated superior reporting of intensity strategies. Future research is encouraged to prioritize implementing intensity strategies and aim to incorporate a broader range of balance components within balance training exercises.
2. Active group-based performing arts interventions in Parkinson's disease: an updated systematic review and meta-analysis. Free Full Text Article
Barnish MS, Reynolds SE, Nelson-Horne RV.
BMJ Open. 2025 Apr 9;15(4): e089920. doi: 10.1136/bmjopen-2024-089920.
Results: A total of 94 studies were included: 2453 people with PD (mean age 68 years, 55% male) from 18 countries. Narrative synthesis supported nine combinations of performing arts modalities and outcome domains, including a benefit for dance on motor function (supported by 50 out of 54 studies), dance on quality of life (supported by 24 out of 37 studies) and singing on speech (supported by 17 out of 20 studies). Meta-analysis supported five combinations of performing art modalities, comparators and outcomes, including a clinically significant benefit for PD-specific dance versus usual care PDQ-39, MD -7.81, 95% CI -11.87 to -3.75 and tango-based dance versus usual care on UPDRS-III, MD -9.89, 95% CI -16.65 to -3.13.
Conclusions: Evidence from both the narrative synthesis and the meta-analysis supports a benefit for some combinations of performing arts modalities and outcomes. Limitations of the evidence base included differences in comparators and outcomes, heterogeneity, lack of control arms and male underrepresentation. Future studies should compare the effectiveness of different performing arts modalities, assess functional communication and consider clinical significance.
3. Optimal dose and type of exercise to improve motor symptoms in adults with Parkinson's disease: A network meta-analysis. Free Full Text Article
Wang J, Yuan Y, Xie T, Zhang L, Xu H, Lin SC, Yang Y, Zhu D, Zhuang J.
J Sci Med Sport. 2025 Apr;28(4):282-291. doi: 10.1016/j.jsams.2025.01.003. Epub 2025 Jan 16.
Results: The optimal exercise dose for overall motor symptom improvement was 1300 MET-min/week (mean difference: -6.07, 95 % credible intervals: -8.10 to -4.01). Dance at 850 MET-min/week provided the greatest improvement (mean difference: -11.18, 95 % credible intervals: -16.01 to -6.22). Significant improvements were seen with doses as low as 60-100 MET-min/week for body weight support training, dance, resistance training, and sensory exercise. The Minimum Clinically Important Difference was achieved with doses exceeding 670 MET-min/week for overall exercise, and at lower doses for specific types: aerobic exercise (1100 MET-min/week), body weight support (420 MET-min/week), and dance (230 MET-min/week).
Conclusions: The optimal exercise dose for alleviating motor symptoms in Parkinson's Disease patients is 1300 MET-min/week, with dance being most effective at 850 MET-min/week. These findings provide evidence-based recommendations for Parkinson's Disease management.
4. Group exercise for balance in people with Parkinson's disease: a systematic review with meta-analysis.
States RA, Dewan B, Lynam P, Mensah N, Pottorf O.
Physiother Theory Pract. 2025 Apr;41(4):872-889. doi: 10.1080/09593985.2024.2374063.
Results: Twenty-seven randomized controlled trials (30 reports) with 1200 participants met criteria. Meta-analysis using mean difference (MD) compared group exercise to CTL on seven clinical measures of balance. Three yielded significant differences favoring group exercise: Timed Up and Go = -2.29 (MD), -3.56 to -1.02 (95% Confidence interval) (95% CI); Mini-BEST = 2.72 (MD), 1.88 to 3.57 (95% CI); Berg Balance Scale = 4.31 (MD), 1.33 to 7.29 (95% CI). Meta-analyses were also conducted on six clinical measures of balance, comparing group exercise to individual exercise, yielding no significant differences.
Conclusions: For people with Parkinson's disease, group exercise may be more effective than CTL on some clinical measures of balance and it yields similar results to individual exercise. People with Parkinson's disease are encouraged to participate regularly in group or individual exercise based on preference and accessibility.
5. Identifying Concepts of Physical Activity Which Are Clinically Meaningful to Patients and Care Providers: A Systematic Review of Qualitative Research. Free Full Text Article
Taguibao C, Ajraoui S, Centra J, Reid KF, Daskalopoulou C, Freniche AC, Hamilton AL, Horstman AMH, Collins BX, Dunn J, Izmailova ES.
Clin Transl Sci. 2025 Apr;18(4):e70191. doi: 10.1111/cts.70191.
Among the 5228 articles returned, 105 studies were included. Thematic synthesis revealed five meaningful aspects of health (MAH) related to PA: ambulation‐dependent activities, balance‐dependent activities, activities needing upper limb function, changing body positions, and participating in activities of different intensities. Patients also reported PA as important to QOL and influenced by internal and external facilitators and barriers. This research presents new findings related to PA MAHs across various therapeutic areas, which go beyond walking. The findings provide a foundation for defining concepts of interest, measures, and endpoints, with applications in clinical research and care, including patient‐focused development of digitally derived measures.
6. Virtual reality effects on balance and mobility in people with Parkinson's disease: A systematic review with meta-analysis.
Lheureux A, Lejeune T, Simons A, Gillis A, Everard G.
Ann Phys Rehabil Med. 2025 Apr 19;68(6):101967. doi: 10.1016/j.rehab.2025.101967.
Results: Twenty-eight studies (12 countries) were included: 1151 participants, mean Hoehn & Yahr stage between 1.4 and 3.4, mean (SD) treatment duration 18.8 (11.5) hours in the qualitative analysis and 23 in the quantitative analysis. Overall risk of bias was high (10 studies), some concerns (13 studies), or low (5 studies). VR was more effective than CT for balance (630 participants; 11 studies; SMD 0.42; 95% CI, 0.19-0.65; P < 0.001) and as effective as CT for mobility (591 participants; 10 studies; SMD 0.18; 95% CI, -0.03 to 0.40; P = 0.09). Balance and mobility outcomes did not differ between specific and non-specific VR. Subgroup analyses found no significant differences.
Conclusions: VR improved balance in people with PD more than CT (low-certainty evidence). VR improved mobility similarly to CT (moderate-certainty evidence). VR games should integrate neurorehabilitation principles

7. Exploring Non-invasive Brain Stimulation Effects on Physical Outcomes in People With Parkinson's Disease: An Umbrella Evidence Mapping Review with Meta-analyses.
Harris DM, Latella C, Tripodi N, O'Bryan SJ.
Neurorehabil Neural Repair. 2025 Apr;39(4):321-340. doi: 10.1177/15459683241310984
Results. The final analysis included 31 meta-analyses and 10 systematic reviews. Overall, the reviews were rated as moderate quality (54% average for AMSTAR2). NIBS showed a small-to-moderate effect on motor function (Unified Parkinson's Disease Rating Scale-Section III scores; SMD = -0.80), functional mobility (gait speed and timed-up-and-go; SMD = -0.39), and freezing of gait (SMD = -0.58), but no significant effect on balance. Conclusion. NIBS offers small-to-moderate benefits for motor symptoms and functional movement in PD, though it does not significantly impact balance. Practitioners should consider the variety of techniques and treatment parameters before application
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Please note that the links provided to each identified record should not be taken as endorsement of records. We have made reasonable efforts to ensure accuracy of all articles, however we cannot guarantee total accuracy or completeness. Hence, as advised earlier, please endeavor to critically appraise the papers before use.   
For all feedbacks, comments, and recommendations for improvements, please contact us
Evidence-based Practice Research Group
Ghana Physiotherapy Association
P. O. Box KB 77 Korle-Bu, Accra, Ghana
Email: ebpresearchgroup_gpa@outlook.com 
Website: www.physioghana.com  
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