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[bookmark: _Hlk97632346]Welcome to October 2024 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.

[bookmark: _Contents][bookmark: content][bookmark: _Ref97705334]Contents 
Guidelines
Systematic Reviews
· Cerebral palsy
· Low back pain
· Stroke
· Parkinson’s disease
Notes
Acknowledgment



[bookmark: guidelines][bookmark: _Guidelines][bookmark: _Hlk127401422][bookmark: _Hlk106687437][bookmark: _Hlk97704284]Guidelines
There were no guidelines found this month for stroke, cerebral palsy, Parkinson’s disease, and low back pain.
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[bookmark: CP_Systemtic_Review][bookmark: _Ref97704960][bookmark: _Hlk109796769]Cerebral palsy
1.  
Polizzi A, Rinella S, Ruggieri M et al.,
Minerva Pediatr (Torino). 2024 Oct;76(5):690-702. doi: 10.23736/S2724-5276.23.07146-X
Results:  Fifty-five papers have been included into this review, namely, 38 original studies and 17 reviews. The total number of children and adolescents is 573, with 58% of them being affected by cerebral palsy. Despite a wide variability in the adopted protocols, devices, assessment tools, and a more frequent focus on motor aspects than on cognitive ones, the results of the majority of the analyzed studies support the safety (i.e., absence of severe adverse effects) and efficacy of the videogame-based therapy
Conclusion:  Videogames, when administered by means of commercial consoles or ad-hoc digital systems, seem to be a valid support for physical therapy. Further researchers are needed to deeply investigate the role of this approach in cognitive therapy and cognitive outcomes.
2. Effect of sling exercise training on motor function in children with cerebral palsy: A systematic review and meta-analysis.   Free full text article
Liu Y, Zhang X, Zhang Z et al.,
Medicine (Baltimore). 2024 Oct 25; 103(43):e40086. doi: 10.1097/MD.0000000000040086
Results:  Twelve studies with 725 patients showed that sling exercise training significantly improved balance, gross motor function, standing function, walking, running, jumping, and 10-meter maximum walking speed in children with cerebral palsy. Results for balance (MD = 3.42), gross motor function (MD = 5.90), standing function (MD = 2.73), and walking/running/jumping (MD = 5.93) were all highly significant (P < .00001). Subgroup analyses revealed children aged 5+ had better balance outcomes than younger groups, and a 6-month treatment course showed superior efficacy compared to 3 months for walking/running/jumping (MD = 5.93 vs. 4.11.)
Conclusion:  Clinical data are primarily used in ML models in the CP field, accounting for almost 47%. With the rise in popularity of machine learning techniques, there has been a rise in interest in developing automated and data-driven approaches to explore the use of ML in CP.
3. A systematic review and meta-analysis focusing on the use of ayurvedic medicine in cerebral palsy. Free full text article
Rocha AMO, Len CA, Santos FH et al.,
J Ayurveda Integr Med. 2024 Oct 1;15(5):101035. doi: 10.1016/j.jaim.2024.101035
Results: Two interventional studies compared Ayurvedic practices with each other or with physiotherapy in children with cerebral palsy. The meta-analysis demonstrated an improvement in spasticity for children using Ayurvedic medicine. However, there were limitations in terms of heterogeneity in interventions, control groups, and assessed outcomes.
Conclusions: Integrative practices, including Ayurvedic medicine have the potential to improve quality of life, manage disease symptoms and provide emotional support. However, more robust evidence is needed to support their widespread use. The use of Ayurvedic medicine showed evidence of improvement in spasticity for children with cerebral palsy
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1. 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, et al.,
J Man Manip Ther. 2024 Oct 9:1-16. 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.

2. Efficacy of pelvic floor muscle training with physical therapy for low back pain: A systematic review and meta-analysis.
Lim Y, Do Y, Lee SH, Lee H. et al.,
Clin Rehabil. 2024 Oct 3:2692155241287766. doi:10.1177/02692155241287766. 
Results: Nineteen studies were included in this review. Pelvic floor muscle training showed low certainty evidence for improving pain (standardised mean difference = -0.73, 95% CI [-1.10, -0.36]) and reflected a clinically meaningful reduction in pain. The evidence for disability improvement had a low certainty (mean difference = -5.21, 95% CI [-7.15, -3.26]) due to high heterogeneity. Substantial improvements in pain and disability were observed when pelvic floor muscle training was added to standard physical therapy, with low certainty of evidence supporting these findings. Whereas pelvic floor muscle training substantially improved pain compared to other interventions, there was no marked improvement in disability.
Conclusion: Pelvic floor muscle training is potentially beneficial in addition to physical therapy for reducing low back pain, particularly in pregnancy-related cases. However, the evidence should be interpreted considering the quality and risk of bias.
Back to content

Stroke
Investigating functional connectivity related to stroke recovery: A systematic review. 
Ismail UN, Yahya N, Manan HA. 
Brain Res. 2024 Oct 1; 1840: 149023. doi: 10.1016/j.brainres.2024.149023. 
Results: A total of 766 studies were identified, of which 20 studies (602 S individuals) met the inclusion criteria. Fourteen studies focussed on motor recovery while six on cognitive recovery. All studies reported interhemispheric FC to be strongly associated with motor and cognitive recovery. The preservation and changes of M1-M1 (eight incidences) and M1-SMA (nine incidences) FC were found to be strongly correlated with motor function improvement. For cognitive recovery, restoration and preservation of FC with and between default mode network (DMN)-related regions were important for the process.
Conclusions: This review identified specific patterns of FC that were consistently reported with recovery of motor and cognitive function. The findings may serve in refining future management strategies to enhance patient outcomes.

1. Evaluating the impact of transcranial electrical stimulation on post-stroke dysphagia: a systematic review and meta-analysis. Free Full Text Article
Zhao Y, Zhang Z, Wang C, et al.  
J Int Med Res. 2024 Oct; 52(10):3000605241288843. doi: 10.1177/03000605241288843.
Results: Six randomized controlled trials met the inclusion criteria (I2 = 0.0%). The meta-analysis indicated a significant improvement in dysphagia with TES (standardized mean difference [SMD] 0.43, 95% confidence interval [CI] 0.13, 0.73). Subgroup analysis suggested that low-intensity TES was effective (SMD 0.46, 95% CI 0.09, 0.82), whereas high-intensity TES showed no significant improvement (SMD 0.37, 95% CI –0.17, 0.91). No publication bias was detected.
Conclusion: TES may improve swallowing in stroke patients, with potential benefits from low-intensity protocols.

2. The effect and optimal parameters of repetitive transcranial magnetic stimulation on lower extremity motor function in stroke patient: a systematic review and meta-analysis. 
Zhang W, Dai L, Liu W, et al
Disabil Rehabil. 2024 Oct; 46(21):4889-4900. doi: 10.1080/09638288.2023.2283605.
Results: A total of 13 studies and 428 patients were included. The meta-analysis indicated that rTMS had a positive effect on the BI (MD = 5.87, 95% CI [0.99, 10.76], p = 0.02, I2 = 86%, N of studies = 8, N of participants = 248). Subgroup analysis was performed on the stimulation frequency, treatment duration, and different stroke stages (stimulation frequency was low-frequency (LF)-rTMS (MD = 4.45, 95% CI [1.05, 7.85], p = 0.01, I2 = 0%, N of studies = 4, N of participants = 120); treatment time ≤ 15 d: (MD = 4.41, 95% CI [2.63, 6.18], p < 0.00001, I2 = 0%, N of studies = 4, N of participants = 124); post-stroke time ≤6 months: (MD = 4.37, 95% CI [2.42, 6.32], p < 0.0001, I2 = 0%, N of studies = 5, N of participants = 172).
Conclusion: LF-rTMS had a significant improvement effect on BI score, while high-frequency (HF)-rTMS and iTBS had no significant effect. And stroke time ≤6 months in patients with treatment duration ≤15 d had the best treatment effect.

3. The needs and difficulties during the return to work after a stroke: a systematic review and meta-synthesis of qualitative studies.
Nuccio E, Petrosino F, Simeone S, et al.  
Disabil Rehabil. 2024 Oct; 46(21):4901-4914. doi: 10.1080/09638288.2023.2287016.
Results: Thirty-eight studies involving stroke patients and caregivers were included in this review. For the stroke patients' group, three main themes were identified: (a) Towards the future; (b) Professional support in return to work; and (c) return to work and employment perspective, while for caregivers two main themes were: (a) daily life challenges and role overload; and (b) employment challenges.
Conclusions: Integrating public employment, social and health services, support for job placement, return to work, and social participation of stroke patients should be more supported in individual rehabilitation programs to help stroke survivors and caregivers in their return-to-work process.

4. What factors at discharge predict physical activity and walking outcomes 6 months after stroke? A systematic review. Free PMC article
Nayak N, Mahendran N, Kuys S, et al.  
Clin Rehabil. 2024 Oct; 38(10):1393-1403. doi: 10.1177/02692155241261698.
Results: The search strategy retrieved 7834 studies, from which 6 eligible studies were identified, including a total of 1433 participants. Overall, studies had a low risk of bias. Age, balance, walking speed and walking distance at hospital discharge predicted physical activity outcomes after stroke (n = 2 studies). Cognition, lower limb cycling rhythm and self-efficacy for walking at hospital discharge predicted walking outcomes after stroke (n = 4 studies).
Conclusions: A range of factors predicted physical activity and walking outcomes 6 months after stroke. Physical capabilities at discharge appear to be a predictor of these outcomes; however, this needs to be interpreted with caution. Diverse measures and time points were used across studies to characterise physical activity and walking outcomes, highlighting the need for consistency in measurement and longitudinal studies in stroke research.

5. The relationship between levels of physical activity and participation in everyday life in stroke survivors: A systematic review and meta-analysis. Free article
de Diego-Alonso C, Bellosta-López P, Blasco-Abadía J, et al. 
Disabil Health J. 2024 Oct; 17(4):101640. doi: 10.1016/j.dhjo.2024.101640.
Results: Of 4962 studies identified, 49 were included in the systematic review. Studies were rated high (55%%) or fair (45%) quality. A wide range of monitoring methodologies for assessing PA and participation were found in the 23 prospective studies. Seven studies were included in the meta-analyses, showing a positive moderate correlation between PA time and participation in activities of daily living (n = 148; r = 0.52; P < 0.01; I2 = 81%) in participants <6 months post-stroke, and between PA time and the participation in all areas (n = 126; r = 0.44; P < 0.01; I2 = 0%) in participants ≥6 months post-stroke. Overall, while PA showed significant improvements over time, participation only showed a tendency.
Conclusion: Despite the heterogeneity, consistent positive associations were found between PA time and participation levels in some areas. Establishing consensus is crucial to reduce heterogeneity and facilitate data pooling.

6. Systematic review and Meta-analysis of brain plasticity associated with electroacupuncture in experimental ischemic stroke. Free PMC article 
Yingshan XU, Chunxiao WU, Wei YU, et al.
J Tradit Chin Med. 2024 Oct; 44(5):859-870. doi: 10.19852/j.cnki.jtcm.20240828.008.
Results: A total of 101 studies involving 2148 animals were included. For most studies, primary outcomes results of the Meta-analysis indicate that EA significantly improved ischemic stroke rat's postsynaptic density thickness [Standardized Mean Difference (SMD) = 1.41, 95% confidence interval (CI) (0.59, 2.23), P = 0.0008], numerical density of synapses [SMD = 1.55, 95% CI (0.48, 2.63), P = 0.005] compared with non-EA-treated. Similarly, EA could improve parts of biomarkers of synapses, neurogenesis, angiogenesis and neurotrophin activity than the control group (P < 0.05).
Conclusion: The existing evidence suggests EA regulating ischemic stroke may be through brain plasticity. More rigorous and high quality studies should be conducted in the future.

7. Effectiveness of lower limb robotic rehabilitation on peak of oxygen uptake among patients with stroke: a systematic review and meta-analysis. Free PMC article
Wu Y, Liu J, Md M, et al.  
BMJ Open. 2024 Oct 17; 14(10):e082985. doi: 10.1136/bmjopen-2023-082985.
Results: Five RCTs with 179 patients were included in the meta-analysis. According to the Guideline Development Tool results, half of the evidence grades were moderate. The results of the meta-analysis showed that there were significant differences among robotic rehabilitation group than the control group in VO2peak (standard mean difference (SMD): 0.71, 95% CI: (0.28, 1.13), p<0.001, I2=45.61%), but insignificant difference found in HRrest (SMD: 0.30, 95% CI: (-0.12, 0.73), p=0.16, I2=34.25%), SBPpeak (SMD: 0.04, 95% CI: (-0.44, 0.52), p=0.86, I2=28.75%) and DBPpeak (SMD: 0.46, 95% CI: (-3.82, 4.73), p=0.83, I2=0.00%). No significant heterogeneity was found among articles. The risk of bias assessment revealed that two studies showed low bias in most domains.
Conclusion: Individuals undergoing stroke rehabilitation may benefit from LLRR with improved VO2peak but insignificantly impacted HRrest, SBPpeak and DBPpeak.

8. Effects of wearable device training on upper limb motor function in patients with stroke: a systematic review and meta-analysis. Free PMC article 
Song Q, Qin Q, Suen LKP, et al. 
J Int Med Res. 2024 Oct; 52(10):3000605241285858. doi: 10.1177/03000605241285858. 
Results: This study comprised 508 patients from 14 RCTs. The experimental group assessed various wearable devices, including 3D-printed dynamic orthoses, inertial measurement unit (IMU) sensors, electrical stimulation devices, and virtual reality (VR) devices for virtual interactive training. The control group received traditional rehabilitation therapies, including physical and conventional rehabilitation. The experimental group scored better on the Fugl-Meyer Assessment (FMA-UE) scale (standardized mean difference [SMD] 0.26, 95% confidence interval [CI] 0.07, 0.45) and Box and Block Test (BBT) (SMD 0.43, 95% CI 0.17, 0.69) versus controls. No significant intergroup differences were observed in the Action Research Arm Test (SMD 0.20, 95% CI -0.15, 0.55), motor activity log (mean difference [MD] 0.32, 95% CI -0.54, 0.33), and modified Ashworth scale (MD -0.08, 95% CI -0.81, 0.64). The probability rankings of wearable devices that improved FMA-UE scores in patients with stroke were: orthotic devices, with the highest probability ranking of 0.45, followed by sensor devices at 0.23, electrical stimulation devices at 0.21, and VR devices at 0.11.
Conclusions: Wearable device training was found to significantly improve upper limb motor function in patients with stroke, particularly for large-range movements. Improvements in FMA-UE and BBT scores reflected reduced impairment and enhanced manual dexterity, respectively. However, the training had no significant effect on hand movement frequency, fine motor skills, or spasticity. Among the different wearable devices tested, orthoses produced the most effective results.

9. Effects of physical therapy modalities for motor function, functional recovery, and post-stroke complications in patients with severe stroke: a systematic review update. Free PMC article 
Roesner K, Scheffler B, Kaehler M, et al. 
Syst Rev. 2024 Oct 28; 13(1):270. doi: 10.1186/s13643-024-02676-0. 
Results: The update identified 15 new studies, cumulating in a total of 30 studies (n = 2545 participants) meeting the eligibility criteria. These studies reported 54 outcomes and 20 physical therapy interventions. Two studies included participants during the hyperacute phase, 4 during the acute phase,18 during the early subacute phase, and 3 in the late subacute phase. Three studies started in the chronic phase. Summarised evidence has revealed an uncertain effect of physical therapy on patient outcomes (with moderate to low-quality evidence). Most studies showed a high risk of bias and did not reach the optimal sample size. Little was stated about the standard care and their therapy modalities.
Conclusion: There is conflicting evidence for the effectiveness of physical therapy interventions in patients with severe stroke. There is a need for additional high-quality studies that also systematically report therapeutic modalities from a multidimensional perspective in motor stroke recovery. Due to the high risk of bias and the generally small sample size of the included studies, the generalizability of the findings to large and heterogeneous volumes of outcome data is limited.

10. Can non-motor outcomes be improved in chronic stroke? A systematic review on the potential role of non-invasive brain stimulation. Free article 
Grazia Maggio M, Bonanno M, Filoni S, et al. 
Brain Res. 2024 Oct 15; 1841:149093. doi: 10.1016/j.brainres.2024.149093.
Results: Our electronic searches identified 109 papers. We assessed and included 61 studies based on their pertinence and relevance to the topic. After reading the full text of the selected publications and applying predefined inclusion criteria, we excluded 32 articles, leaving 28 articles for our qualitative analysis. We categorized our results into two sections as follows: (1) Cognitive and emotional domains (11 studies), (2) language and speech functions (16 studies).
Conclusion: Our findings highlight the potential of NIBS, such as tDCS and rTMS, in the cognitive, linguistic, and emotional recovery of post-stroke patients. Although it seems that NIBS may work as a complementary tool to enhance cognitive and communication abilities in patients with stroke -also in the chronic phase- evidence on behavioural outcomes is still poor. Future studies should focus on this important issue to confirm the effectiveness of neuromodulation in chronic neurological diseases. 

11. Repetitive peripheral magnetic stimulation alone or in combination with repetitive transcranial magnetic stimulation in poststroke rehabilitation: a systematic review and meta-analysis. Free PMC article
Wang Y, Fong KNK, Sui Y, et al.  
J Neuroeng Rehabil. 2024 Oct 16; 21(1):181. doi: 10.1186/s12984-024-01486-8.
Results: Seventeen studies were included. Compared with the control, both rPMS alone or rPMS in combination with rTMS significantly improved upper limb motor function (rPMS: Hedge's g = 0.703, p = 0.015; rPMS + rTMS: Hedge's g = 0.892, p < 0.001) and ADL (rPMS: Hedge's g = 0.923, p = 0.013; rPMS + rTMS: Hedge's g = 0.923, p < 0.001). However, rPMS combined with rTMS was not superior to rTMS alone on improving poststroke upper limb motor function and ADL (Hedge's g = 0.273, p = 0.123). Meta-regression revealed that the total pulses (p = 0.003) and the number of pulses per session of rPMS (p < 0.001) correlated with the effect sizes of ADL.
Conclusions: Using rPMS alone or in combination with rTMS appears to effectively improve upper extremity functional recovery and activity independence in patients after stroke. However, a simple combination of these two interventions may not produce additive benefits than the use of rTMS alone. Optimization of rPMS protocols, such as applying appropriate dosage, may lead to a more favourable recovery outcome in poststroke rehabilitation.

12. Effects of exercise on post-stroke cognitive function: a systematic review and meta-analysis of randomized controlled trials. 
Li G, Tao X, Lei B, et al. 
Top Stroke Rehabil. 2024 Oct; 31(7):645-666. doi: 10.1080/10749357.2024.2356393. 
Results: Twenty-five studies met the inclusion criteria. There was a significant effect of exercise on improving cognitive function in stroke patients (Cohen's d = 0.37, 95% CI, 0.16 to 0.58, p < 0.01, I2 = 22.12%). Subgroup analysis showed that exercise significantly improved memory. In addition, aerobic exercise, exercise conducted 12 weeks or more, 3 times or more per week, less than 60 minutes per session, less than 180 minutes per week, and up to 12 months post-stroke increased cognitive function significantly.
Conclusions: Exercise improved cognitive function in stroke patients. To improve cognitive function, this meta-analysis provides clinicians with evidence to recommend that stroke patients participate in aerobic exercise at least 3 times per week for 30-60 minutes, with a goal of 180 minutes per week being achieved by increasing the frequency of exercise. Exercise initiated within 12 months post-stroke and continued for 12 weeks or more is most beneficial for improving cognitive function.

13. Effects of spinal mobilization on physical function in patients with stroke: a systematic review and meta-analysis. 
Hao J, Yao Y, Remis A, et al. 
Neurol Sci. 2024 Oct; 45(10):4711-4720. doi: 10.1007/s10072-024-07603-8.
This systematic review and meta-analysis aimed to identify, critically appraise, and synthesize current evidence regarding the effects of spinal mobilization on physical function in patients with stroke. Three databases, PubMed, Embase, and Scopus, were searched from inception to March 15, 2024. Randomized controlled trials comparing the effects of spinal mobilization to conventional therapy were eligible for inclusion. Methodological quality was assessed using the Physiotherapy Evidence Database scale. Meta-analyses were performed to determine the effects of spinal mobilization. Nine randomized controlled trials were included, with a total of 294 patients with stroke. All included studies were evaluated as good or above for quality assessment. No adverse events related to spinal mobilization were reported. Compared to conventional therapy, spinal mobilization demonstrated significantly improved forward head posture (SMD: 1.00, 95% CI: 0.53 to 1.46, p < 0.001); there were no between-group differences on forced vital capacity (SMD: 0.44, 95% CI: -0.01 to 0.88, p = 0.06), forced expiratory volume (SMD: 0.33, 95% CI: -0.12 to 0.77, p = 0.15), balance (SMD: 0.36, 95% CI: -0.04 to 0.77, p = 0.08), gait speed (SMD: 0.48, 95% CI: -0.44 to 1.40, p = 0.31), and trunk function (SMD: 0.79, 95% CI: -0.17 to 1.75, p = 0.11). Cervical mobilization significantly improved forward head posture; however, no significant differences were found in other outcomes. Clinicians may consider spinal mobilization as an adjunctive intervention in stroke rehabilitation to address posture-related impairments to expand treatment strategy and optimize quality of care.

14. Effect of Acupuncture on Cognitive Function in Patients With Post-Stroke Cognitive Impairment: A Systematic Review and Meta-Analysis. Free PMC article
Luo Z, Li W, Jiang J, et al.  
Brain Behav. 2024 Oct; 14(10): e70075. doi: 10.1002/brb3.70075. 
Results: There were 29 randomized clinical trials with 2477 participants included. The findings demonstrated that the Mini-Mental State Examination (MMSE) and the Montreal Cognitive Assessment (MoCA) scores were higher in the acupuncture group than medicine group (mean difference [MD] = 1.74, 95% confidence interval (CI) CI [1.26, 2.23], I2 = 59%, p < 0.01). Compared to medicine group, the Loewenstein Occupational Therapy Cognitive Assessment (LOTCA) score exhibited a significant decrease and demonstrated improvement in the acupuncture group. Statistically significant outcomes were observed in the Barthel Index scores and P300 event-related potential (ERP). According to subgroup analysis, acupuncture was superior to conventional therapy for improving cognitive function in PSCI patients at 4 weeks after treatment.
Conclusion: Acupuncture therapy has shown promise in ameliorating cognitive deficits and enhancing daily functional abilities in individuals diagnosed with PSCI. But future research should focus on the duration and implement large sample, high-quality RCTs.

15. Motor imagery priming improves activity and impairment outcomes in people after stroke but the effects of other types of priming are unclear: a systematic review. Free Full Text Article 
Dorsch S, Nicholson V, Roman E, et al. 
J Physiother. 2024 Oct; 70(4):275-287. doi: 10.1016/j.jphys.2024.08.007. 
Results: Twenty-four trials involving 803 participants were included in this systematic review. Twenty trials were included in the meta-analyses of activity outcomes and 11 trials in the meta-analyses of impairment outcomes. Four trials examined the effect of motor imagery priming prior to task-specific practice on activity outcomes (SMD 0.48, 95% CI 0.13 to 0.82). Three trials examined the effect of motor imagery priming prior to task-specific practice on motor impairment outcomes (SMD 0.51, 95% CI 0.12 to 0.89). Nine trials examined the effect of action observation priming prior to task-specific practice on activity outcomes (SMD 0.18, 95% CI -0.06 to 0.41). Two trials examined the effect of movement-based priming prior to task-specific practice on activity outcomes (SMD -0.11, 95% CI -0.64 to 0.42). Three trials examined the effect of aerobic exercise priming prior to task-specific practice on activity outcomes (SMD 0.30, 95% CI -0.19 to 0.80). The quality of the evidence was low to moderate.
Conclusion: In stroke rehabilitation, motor imagery priming implemented prior to task-specific training has a very small to large effect on activity and motor impairment outcomes. Action observation priming implemented prior to task-specific training has a negligible to small effect on activity outcomes. Movement-based and aerobic exercise-based priming do not have any clear effect on outcomes.

16. Effectiveness of combined robotics and virtual reality on lower limb functional ability in stroke survivors: A systematic review of randomized controlled trials. 
Alashram AR. 
Neurol Sci. 2024 Oct; 45(10):4721-4739. doi: 10.1007/s10072-024-07618-1. Epub 2024 Jun 3. Erratum in: Neurol Sci. 2024 Oct; 45(10):5113. doi: 10.1007/s10072-024-07645-y.
Lower limb impairments are common consequences of stroke. Robotics and virtual reality (VR) play crucial roles in improving lower limb function post-stroke. This review aims to assess the effects of combined robot and VR interventions on lower limb functional ability poststroke and to provide recommendations for future studies in the rehabilitation field. PubMed, SCOPUS, CINAHL, MEDLINE, EMBASE, and Web of Science were searched from inception to March 1, 2024. Randomized controlled trials (RCTs) involving patients with a stroke, administering combined robot and VR compared with passive (i.e., rest) or active (any intervention), and including at least one outcome evaluating lower limb function (i.e., balance, gait, mobility, muscle tone, muscle strength, range of motion) or activities of daily living were selected. The Cochrane Collaboration tool was employed to evaluate the risk of bias in the included studies. Nine studies met the eligibility criteria. In total, 364 stroke survivors (Mean age 55.62 years) were involved in this review. According to the Cochrane Collaboration tool, five studies were classified as "high quality," "moderate quality" (n=3), and "low quality" (n=1). There are mixed findings on the effects of combined robot and VR on lower limb functional ability in stroke survivors. The evidence for the effects of combined robot and VR on lower limb functional ability post-stroke is promising. Further trials with long-term follow-up are strongly warranted to understand the immediate and long-term effect of combined robot and VR intervention on various lower limb impairments and to define the optimal treatment protocols.

17. Impact of the combination of virtual reality and noninvasive brain stimulation on the upper limb motor function of stroke patients: a systematic review and meta-analysis. Free Full Text Article
Zhang N, Wang H, Wang H, et al. J Neuroeng Rehabil. 2024 Oct 5; 21(1):179. doi: 10.1186/s12984-024-01474-y. 
Results: A total of 11 studies involving 493 participants were included, showing a significant improvement in Fugl-Meyer Assessment Upper Extremity (FMA-UE) scores in the combined treatment group compared to the control group (SMD = 0.85, 95% CI [0.40, 1.31], p = 0.017). The Modified Ashworth Scale (MAS) scores significantly decreased (SMD = - 0.51, 95% CI [- 0.83, - 0.20], p = 0.032), the Modified Barthel Index (MBI) scores significantly increased (SMD = 0.97, 95% CI [0.76, 1.17], p = 0.004), and the Wolf Motor Function Test (WMFT) scores also significantly increased (SMD = 0.36, 95% CI [0.08, 0.64], p = 0.021). Subgroup analysis indicated that the duration of treatment influenced the outcomes in daily living activities.
Conclusions: The combination of VR and NIBS demonstrates significant improvements in upper limb motor function in stroke patients. The duration of treatment plays a critical role in influencing the outcomes, particularly in activities of daily living. This systematic review has limitations, including language bias, unclear randomization descriptions, potential study omissions, and insufficient follow-up periods. Future studies should focus on exploring long-term effects and optimizing treatment duration to maximize the benefits of combined VR and NIBS therapy.

18. Interventions for people with perceptual disorders after stroke: the PIONEER scoping review, Cochrane systematic review and priority setting project. 
Hazelton C, Todhunter-Brown A, Campbell P, et al. 
Health Technol Assess. 2024 Oct; 28(69):1-141. doi: 10.3310/WGJT3471.
We included 18 randomised controlled trials (n = 541) addressing tactile (3 randomised controlled trials; n = 70), somatosensory (7 randomised controlled trials; n = 196), visual (7 randomised controlled trials; n = 225) and mixed tactile-somatosensory (1 randomised controlled trial; n = 50) disorders. None addressed hearing, taste or smell disorders. One non-invasive brain stimulation, one compensation, 25 restitution and 4 mixed interventions were described. Risk of bias was low for random sequence generation (13/18), attrition (14/18) and outcome reporting (16/18). Perception was the most commonly measured outcome (11 randomised controlled trials); only 7 randomised controlled trials measured activities of daily living. Limited data provided insufficient evidence to determine the effectiveness of any intervention. Confidence in the evidence was low-very low. Our clinical (n = 4) and lived experience (n = 5) experts contributed throughout the project, coproducing a list of clinical implications and research priorities. Top research priorities included exploring the impact of, assessment of, and interventions for post-stroke perceptual disorders.

19. Maximising the Quality of Stroke Care: Reporting of Data Collection Methods and Resourcing in National Stroke Registries: A Systematic Review. 
Jonsson A, Cosgrave N, Healy A, et al. 
[bookmark: _GoBack]J Med Syst. 2024 Oct 28; 48(1):100. doi: 10.1007/s10916-024-02119-2.
Stroke registries are tools for improving care and advancing research. We aim to describe the methodology and resourcing of existing national stroke registries. We conducted a systematic search of the published, peer-reviewed literature and grey literature examining descriptions of data collection methods and resourcing of national stroke registries published from 2012 to 2023. The systematic review was registered in PROSPERO (CRD42023393841). 101 records relating to 21 registries in 19 countries were identified. They universally employed web-based platforms for data collection. The principal profession of data collectors was nursing. All included the acute phase of care, 28% (6) registered the pre-hospital (ambulance) phase and 14% (3) included rehabilitation. 80% (17) collected outcome data. The registries varied in their approach to outcome data collection; in 9 registries it was collected by hospitals, in 2 it was collected by the registry, and 7 had linkage to national administrative databases allowing follow-up of a limited number of end points. Coverage of the total number of strokes varies from 6 to 95%. Despite widespread use of Electronic Health Records (EHRs) the ability to automatically populate variables remained limited. Governance and management structures are diverse, making it challenging to compare their resourcing. Data collection for clinical registries requires time and necessary skills and imposes a significant administrative burden on the professionals entering data. We highlight the role of clinical registries as powerful instruments for quality improvement. Future work should involve creating a central repository of stroke registries to enable the development of new registries and facilitate international collaboration.

20. Does repetitive transcranial magnetic stimulation have a beneficial effect on improving unilateral spatial neglect caused by stroke? A meta-analysis. 
Lin R, Zhang JJ, Zhong L, et al. 
J Neurol. 2024 Oct;271(10):6494-6507. doi: 10.1007/s00415-024-12612-w.
This review aimed to assess the effect of repetitive transcranial magnetic stimulation (rTMS) in improving post-stroke unilateral spatial neglect (USN) using a meta-analysis. Further, we aimed to identify any association between rTMS parameters, patient demographics, and treatment effect sizes using subgroup analyses and meta-regression. A literature search was conducted through four databases from inception to March 6, 2024, to retrieve all relevant controlled trials investigating the effects of rTMS on symptoms of USN in post-stroke patients. Overall, rTMS significantly improved post-stroke USN, as measured by the line bisection test (Hedges' g = - 1.301, p < 0.0001), the cancelation test (Hedge's g = - 1.512, p < 0.0001), and the Catherine Bergego Scale (Hedges'g = - 0.770, p < 0.0001), compared to sham stimulation. Subgroup analysis found that generally larger effect sizes following excitatory rTMS across several outcome measures, indicating that excitatory rTMS on the ipsilesional hemisphere may be more effective than inhibitory rTMS on the contralesional hemisphere in ameliorating neglect symptoms. Meta-regression analysis of the line bisection test showed a significant difference in the chronicity of stroke patients, suggesting that rTMS may be more effective for USN in patients at the acute stage (within 3 months since stroke) than in those at the post-acute stage (p = 0.035). In conclusion, rTMS appears to be effective in promoting recovery from post-stroke USN. Excitatory protocols and early intervention may enhance recovery outcomes for neglect behaviors in post-stroke
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1. Conservative, physical and surgical interventions for managing faecal incontinence and constipation in adults with central neurological diseases.
Todd CL, Johnson EE, Stewart F, et al. 
Cochrane Database Syst Rev. 2024 Oct 29;10(10):CD002115. doi: 10.1002/14651858.CD002115.pub6.
Results: We included 25 studies with 1598 participants. The studies were generally at high risk of bias due to lack of blinding of participants and personnel to the intervention. Half of the included studies were also at high risk of bias in terms of selective reporting. Outcomes were often reported heterogeneously across studies, making it difficult to pool data. We did not find enough evidence to be able to analyse the effects of interventions on individual central neurological diseases. Additionally, very few studies reported on the primary outcomes of self-reported improvement in FI or constipation, or Neurogenic Bowel Dysfunction Score. Conservative interventions compared with usual care, no active treatment or placebo Thirteen studies assessed this comparison. The interventions included assessment-based nursing, holistic nursing, probiotics, psyllium, faecal microbiota transplantation, and a stepwise protocol of increasingly invasive evacuation methods. Conservative interventions may result in a large improvement in faecal incontinence (standardised mean difference (SMD) -1.85, 95% confidence interval (CI) -3.47 to -0.23; 3 studies; n = 410; low-certainty evidence). We interpreted SMD ≥ 0.80 as a large effect. It was not possible to pool all data from studies that assessed improvement in constipation, but the evidence suggested that conservative interventions may improve constipation symptoms (data not pooled; 8 studies; n = 612; low-certainty evidence). Conservative interventions may lead to a reduction in mean time taken on bowel care (data not pooled; 5 studies; n = 526; low-certainty evidence). The evidence is uncertain about the effects of conservative interventions on condition-specific quality of life and adverse events. Neurogenic Bowel Dysfunction Score was not reported. Physical therapy compared with usual care, no active treatment or placebo Twelve studies assessed this comparison. The interventions included massage therapy, standing, osteopathic manipulative treatment, electrical stimulation, transanal irrigation, and conventional physical therapy with visceral mobilisation. Physical therapies may make little to no difference to self-reported faecal continence assessed using the St Mark's Faecal Incontinence Score, where the minimally important difference is five, or the Cleveland Constipation Score (MD -2.60, 95% CI -4.91 to -0.29; 3 studies; n = 155; low-certainty evidence). Physical therapies may result in a moderate improvement in constipation symptoms (SMD -0.62, 95% CI -1.10 to -0.14; 9 studies; n = 431; low-certainty evidence). We interpreted SMD ≥ 0.5 as a moderate effect. However, physical therapies may make little to no difference in Neurogenic Bowel Dysfunction Score as the minimally important difference for this tool is 3 (MD -1.94, 95% CI -3.36 to -0.51; 7 studies; n = 358; low-certainty evidence). We are very uncertain about the effects of physical therapies on the time spent on bowel care, condition-specific quality of life and adverse effects (all very low-certainty evidence). Surgical interventions compared with usual care, no active treatment or placebo No studies were found for surgical interventions that met the inclusion criteria for this review.
Conclusions: There remains little research on this common and, for patients, very significant issue of bowel management. The available evidence is almost uniformly of low methodological quality. The clinical significance of some of the research findings presented here is difficult to interpret, not least because each intervention has only been addressed in individual trials, against control rather than compared against each other, and the interventions are very different from each other. Understanding whether there is a clinically-meaningful difference from the results of available trials is largely hampered by the lack of uniform outcome measures. This is due to an absence of core outcome sets, and development of these needs to be a research priority to allow studies to be compared directly. Some studies used validated constipation, incontinence or condition-specific measures; however, others used unvalidated analogue scales to report effectiveness. Some studies did not use any patient-reported outcomes and focused on physiological outcome measures, which is of relatively limited significance in terms of clinical implementation. There was evidence in favour of some conservative interventions, but these findings need to be confirmed by larger, well-designed controlled trials, which should include evaluation of the acceptability of the intervention to patients and the effect on their quality of life.

2. The effectiveness and safety of non-pharmacological intervention for pain management in Parkinson's disease: A systematic review.
Huissoud M, Boussac M, Joineau K, et al., 
Rev Neurol (Paris). 2024 Oct;180(8):715-735. doi: 10.1016/j.neurol.2023.04.010. 
Unstructured Paper
Eighteen published randomized control trials (RCTs) were included between 2004 and 2021 leading to a total of 976 PD patients. From them, we reported fifteen different Non-pharmacological interventions (NPIs) classified in seven categories: physical exercises, balneotherapy, manual therapy, acupuncture, botanical preparation, body-psychological practice and multiprotection care. Our results have shown that NPIs for PD pain management had a low-to-moderate level of evidence showing mainly favourable results, even if some NPIs presented inconclusive results. Moreover, our review highlighted the clinical relevance of some specific NPIs in PD pain management: NPIs consisting of active physical activities, opposed to passive activities. The safety of NPIs was also confirmed since only few minor transient adverse events were reported. Nevertheless, even if some interesting results were found, the methodology of future studies needs to be more robust and to include comprehensive descriptions in order to offer reliable and sound recommendations to clinicians.

3. Innovative technology-based interventions in Parkinson's disease: A systematic review and meta-analysis. Free Full Text Article
Yau CE, Ho ECK, Ong NY, et al., 
Ann Clin Transl Neurol. 2024 Oct;11(10):2548-2562. doi: 10.1002/acn3.52160. Epub 2024 Sep 5.
Results: Fifty-one randomized controlled trials with 2095 patients were included. For UPDRS (motor outcome), all interventions had similar efficacies. VR intervention was the most effective in improving TUG compared with control (MD: -4.36, 95% CrI: -8.57, -0.35), outperforming robotic, exercise, and proprioceptive interventions. Proprioceptive intervention significantly improved stride length compared to control intervention (MD: 0.11 m, 95% CrI: 0.03, 0.19), outperforming VR, robotic and exercise interventions. Virtual reality improved balance scale scores significantly compared to exercise intervention (SMD: 0.75, 95% CrI: 0.12, 1.39) and control intervention (SMD: 1.42, 95% CrI: 0.06, 2.77). Virtual reality intervention significantly improved QoL scores compared to control intervention (SMD: -0.95, 95% CrI: -1.43, -0.52), outperforming Internet-based interventions.
Interpretation: VR-based and proprioceptive interventions were the most promising interventions, consistently ranking as the top treatment choices for most outcomes. Their use in clinical practice could be helpful in managing motor symptoms and QoL in PD.

4. Movement strategies during obstacle crossing in people with Parkinson disease: A systematic review with meta-analysis.
Authors: Caparrós-Manosalva C, Espinoza J, Caballero PM, et al., 
PM R. 2024 Oct;16(10):1114-1127. doi: 10.1002/pmrj.13166. Epub 2024 Apr 24.
Synthesis: Twenty-five studies were included in the review and 17 in the meta-analysis. Most of the studies (58%) showed a low risk of bias. People with PD exhibit a shorter step when landing after crossing an obstacle (SMD = -0.50 [-0.69 to -0.31]). Compared to people without PD, people with PD also widen their support base (SMD = 0.27 [0.07-0.47]) and reduce gait velocity (SMD = -0.60 [-0.80 to -0.39]) when crossing the obstacle.
Conclusions: People with PD adopt a more conservative motor behavior during obstacle crossing than those without PD, with a shorter step length when landing after crossing an obstacle, greater step width and lower crossing speed.

5. Combinations of physical and cognitive training for subcortical neurodegenerative diseases with physical, cognitive and behavioral symptoms: a systematic review. Free Full Text Article
Authors: Chartier C, Godard J, Durand S, et al., 
Neurol Sci. 2024 Oct 19. doi: 10.1007/s10072-024-07808-x. 
Results: Twenty-one studies focused on Parkinson's disease with 940 participants were included. Despites promising benefits on cognitive and physical function, our results revealed discrepant findings for research on combined training.
Discussion: Inconsistencies were linked to the choice of tests, the functions that were targeted, disease progression, and trainings. There was a dearth of follow-up data.
Conclusions: Differences between combined training are unclear, particularly regarding the role of cognitive load. Future studies should focus on comparing the feasibility, tolerability, and effectiveness of different combinations of motor-cognitive training.

6. The impact of aerobic exercise dose based on ACSM recommendations on patients with Parkinson's disease: a systematic review and meta-analysis of randomized controlled trials. Free Full Text Article
Authors: Cui W, Hu Z, Li J, et al., 
Front Aging Neurosci. 2024 Oct 3; 16:1419643. doi: 10.3389/fnagi.2024.1419643.
Results: When using the 4/6 ACSM compliance criterion, 17 studies were categorized as high ACSM compliance and 12 as low ACSM compliance. The SMD ratios for high versus low ACSM compliance were: UPDRS-III (-0.79: -0.18), BBS (0.60: 0.05), TUG (-0.60: -0.60), and QOL (-1.05: -0.15). When using the 5/6 ACSM compliance criterion, 11 studies were categorized as high ACSM compliance and 19 as low ACSM compliance. The SMD ratios for high versus low ACSM compliance were: UPDRS-III (-0.95: -0.38), BBS (0.48: 0.37), TUG (-0.71: -0.55), and QOL (-0.7: 0.04).
Conclusion: This study provides preliminary support for the potential of aerobic exercise to improve certain clinical symptoms in patients with PD. Furthermore, the results indicate that compliance to higher doses of aerobic exercise, as per ACSM standards, may contribute to improvements in motor function, balance, mobility, and quality of life for patients with PD. However, due to the heterogeneity in the studies and the influence of factors that have not yet been fully explored, these conclusions should be interpreted with caution. More high-quality randomized controlled trials are needed in the future to further verify and clarify the effects of aerobic exercise.

7. Towards Transforming Neurorehabilitation: The Impact of Artificial Intelligence on Diagnosis and Treatment of Neurological Disorders. Free Full Text article 
Calderone A, Latella D, Bonanno M, et al., 
Biomedicines. 2024 Oct 21;12(10):2415. doi: 10.3390/biomedicines12102415.
Results: Recent advancements in AI and ML are revolutionizing motor rehabilitation and diagnosis for conditions like stroke, SCI, and PD, offering new opportunities for personalized care and improved outcomes. These technologies enhance clinical assessments, therapy personalization, and remote monitoring, providing more precise interventions and better long-term management. 
[bookmark: _Hlk97705423][bookmark: _Hlk97201269]Conclusions: AI is revolutionizing neurorehabilitation, offering personalized, data-driven treatments that enhance recovery in neurological disorders. Future efforts should focus on large-scale validation, ethical considerations, and expanding access to advanced, home-based care.
[bookmark: Notes][bookmark: _Ref97705020]Notes
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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