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[bookmark: _Hlk97632346]Welcome to December 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
No relevant guidelines were found this month.
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1. Effectiveness of assisted standing on bone mineral density in children with cerebral palsy. A systematic review. Free Full-Text Article
Valenzuela-Aedo F, Reyes-Moreno C, Balboa-Castillo T. 
Arch Argent Pediatr. 2024 Dec 1; 122(6):e202310251. doi: 10.5546/aap.2023-10251.eng 
Results:  A systematic review was carried out in compliance with the PRISMA guidelines, using 5 databases. The results were presented using tables, a risk of bias analysis, and a narrative synthesis. Four studies met the inclusion criteria. 
Conclusion:  Assisted standing generates positive changes in bone mineral density, but further research is required, with studies that have greater methodological rigor, longer follow-up periods, and a larger number of patients 

2. Effects of various exercise interventions on motor function in cerebral palsy patients: a systematic review and network meta-analysis. Free full-text article 
Wang B, Huang H. 
Neurol Sci. 2024 Dec; 45(12):5915-5927. doi: 10.1007/s10072-024-07741-z. 
Results:  20 articles, encompassing 570 patients and evaluating three types of exercise interventions, were included in the analysis. Results showed that aerobic training, resistance training, and mixed training exhibited superior outcomes compared to the control group, as evidenced by improvements in Gross Motor Function Measure scores, muscle strength, gait speed, and 10-Meter Walk Test scores (P < 0.05). Furthermore, the network meta-analysis revealed that resistance training ranked highest in enhancing gross motor function and gait speed among CP patients, while mixed training was deemed most effective in improving muscle strength and 10-Meter Walk Test scores. 
Conclusions:  Exercise interventions have been shown to significantly improve motor function in CP patients. Among these, resistance training and mixed training stand out for their effectiveness in enhancing walking capabilities. Resistance training is specifically aimed at improving gross motor function, while mixed training focuses on increasing muscle strength. 
 
3. Efficacy and threshold dose of intensive training targeting mobility for children with cerebral palsy: A systematic review and meta-analysis.  Free full-text article 
Sudati IP, Sakzewski L, Fioroni Ribeiro da Silva C et al., 
Dev Med Child Neurol. 2024 Dec; 66(12):1542-1557. doi: 10.1111/dmcn.16040. 
Results:  Forty-six RCTs with 1449 participants (mean age range 1 year 2 months to 16 years 4 months) were included. Task-oriented training (TOT) had statistically and clinically significant effects on walking speed (p = 0.001), cadence (p = 0.02), gross motor function (p = 0.03), and functional mobility (p = 0.009) compared with control interventions. The threshold dose was undeterminable owing to the high heterogeneity of studies. 
Conclusions:  TOT may improve walking speed, walking endurance, and balance. Studies with homogeneous samples and outcomes are needed to support clinical recommendations for intensive mobility interventions. 

4. The role of transcutaneous electrical nerve stimulation (TENS) in rehabilitation of cerebral palsy: a systematic review.  Free full text article 
Tahmasbi F, Sanaie S, Salehi-Pourmehr H et al., 
Dev Neurorehabil. 2025 Jan; 28(1):52-61. doi: 10.1080/17518423.2024.2439560. 
Results:  A total of 11 studies were eligible for entering this systematic review. Studies reported the application of TENS for different CP-induced conditions, including motor function, spasticity, and gait. Following the administration of TENS in CP patients, an overall favourable trend with few to no side effects was reported. Nevertheless, most of the included studies were of low to moderate quality. 
Conclusion:  Although this review offers a comprehensive examination of the use of TENS in CP rehabilitation, the scarcity of high-quality studies indicates that further research is necessary to confirm its efficacy in this population
Back to content
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1. Cognitive Functional Therapy for Chronic Low Back Pain: A Systematic Review and Meta-Analysis.
Thiveos L, Kent P, Pocovi NC, O'Sullivan P, Hancock MJ.
Phys Ther. 2024 Dec 6; 104(12):pzae128. doi: 10.1093/ptj/pzae128.
Results: Seven trials were included. Low to moderate certainty of evidence was found that CFT was effective for disability at short, medium, and long term time points compared with alternate treatments, including usual care. Low to moderate certainty of evidence was found that CFT is effective for pain in the short and medium terms and probably in the long term. There was high certainty evidence CFT was effective in increasing pain self-efficacy in the medium and long terms. A single study found CFT was cost-effective compared with usual care. Variability was found in the training and implementation of CFT across the included trials, which may contribute to some heterogeneity in the results.
Conclusion: The results show promise in the use of CFT as an intervention likely to effectively manage disability, pain, and self-efficacy in people with chronic nonspecific LBP. The number of clinicians trained, their experience, and quality of training (including competency assessment) may be important in achieving optimal effectiveness

2. Efficacy of manual therapy for sacroiliac joint pain syndrome: a systematic review and meta-analysis of randomized controlled trials.
Trager RJ, Baumann AN, Rogers H, Tidd J, Orellana K, Preston G, Baldwin K.
J Man Manip Ther. 2024 Dec; 32(6):561-572. doi: 10.1080/10669817.2024.2316420. 
Results: We included 16 RCTs (421 adults; mean age = 37.7 years), with 11 RCTs being meta-analyzed. Compared to non-manual physiotherapy (i.e. exercise ± passive modalities; 10 RCTs) or sham (1 RCT) interventions, SIJ manual therapy did not significantly reduce pain (SMD: -0.88; 95%-CI: -1.84; 0.08, p = 0.0686) yet had a statistically significant moderate effect in reducing disability (SMD: -0.67; 95% CI: -1.32; -0.03, p = 0.0418). The superiority of individual manual therapies was unclear due to low sample size, wide confidence intervals for effect estimates, and inability to meta-analyze five RCTs with a unique head-to-head design. RCTs were of 'good' (56%) or 'fair' (44%) quality, and heterogeneity was high. Certainty was very low for pain and low for disability outcomes.
Conclusion: SIJ manual therapy appears efficacious for improving disability in adults with SIJPS, while its efficacy for pain is uncertain. It is unclear which specific manual therapy techniques may be more efficacious. These findings should be interpreted cautiously until further high-quality RCTs are available examining manual therapy against control groups such as exercise
3. 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.
Clin Rehabil. 2024 Dec; 38(12):1590-1608. 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

4. Optimal days of application of kinesiotaping for the treatment of lumbo-pelvic pain during pregnancy. A systematic review and dose-response meta-analysis.
Salazar-Méndez J, Núñez-Cortés R, Cuyul-Vásquez I, Sazo-Rodriguez S, Calatayud J, Guzmán-Muñoz E, Aguayo A, Carrasco B, González A, Suso-Martí L.
Physiotherapy. 2024 Dec; 125:101418. doi: 10.1016/j.physio.2024.101418.
Data synthesis: Seven RCTs involving 527 patients were included. Meta-analysis revealed a statistically significant effect in favor of KT on pain intensity (SMD = -1.71; 95% CI = -2.51 to -0.90; P = <0.001) and on disability (SMD = -1.15; 95% CI = -2.29 to -0.02; P = <0.001). The total duration of KT use ranged from 5 to 35 days. It was estimated that a dose of 5-10 days exceeded the minimal clinically important difference (MCID) for pain intensity (mean difference at 10 days = -2.63; 95% CI = -3.05 to -2.22). Low certainty of evidence was identified for both outcomes.
Conclusions: In pregnant women with lumbo-pelvic pain, the use of KT for 5 to 10 days produces a short-term reduction in pain intensity that exceeds the MCID, with a low certainty of evidence.

5. Systematic Review and Meta-analysis of Stimulation of the Medial Branch of the Lumbar Dorsal Rami for the Treatment of Chronic Low Back Pain.
Copley S, Batterham A, Shah A, Foly A, Hagedorn JM, Deer T, Gilligan C, Eldabe S.
Neuromodulation. 2024 Dec; 27(8):1285-1293. doi: 10.1016/j.neurom.2024.08.002.
Results: A total of 419 participants were enrolled in six studies; there were 25 effects (one to six time points per study), with follow-ups ranging from 1.5 to 48 months. The weighted pooled mean effect was a reduction in pain intensity (0-10 scale) of 2.9 units (95% CI: 2.1-3.7). The 95% prediction interval was a reduction in pain intensity of 0.6 to 5.2 units. The estimated probability of a reduction in pain of >two units in a new similar study is 0.84 (0.68-0.98). Meta-regression revealed that a longer follow-up time was associated with greater reductions in pain (0.25 units [0.16-0.34] per six months).
Conclusions: Medial branch stimulation for the treatment of CLBP shows a high probability of a clinically significant change in pain intensity. Longer duration of stimulation was associated with decreased low back pain intensities

6. Physiotherapy-led care versus physician-led care for persons with low back pain: A systematic review.
Severijns P, Goossens N, Dankaerts W et al. 
Clin Rehabil. 2024 Dec; 38(12):1571-1589. doi: 10.1177/02692155241282987.
Results: Eighteen studies comprising 1,481,980 persons with low back pain were included. Most studies were non-randomised retrospective or prospective cohort studies. In primary care (15 studies), consistent evidence, though of mostly very low certainty, indicated that physiotherapy-led care leads to higher patient satisfaction, less use of medication, injections and imaging, fewer physician's visits, lower total healthcare costs, and less sick leave compared to physician-led care, without increased harm. In emergency care (three studies), evidence of very low certainty showed that physiotherapy-led care leads to shorter waiting and treatment times, and fewer hospital admissions.
Conclusion: Physiotherapy-led care is a clinically, time- and cost-effective care pathway for low back pain, although the certainty of evidence was overall very low. Further high-quality research with a greater focus on clinical outcomes is warranted.

7. eHealth Interventions for Managing Spine Pain-Benefits for Pain, Quality of Life, Catastrophizing and Fear Avoidance Beliefs: An Overview of Systematic Reviews With Meta-analysis.
Villar-Alises O, García-Muñoz C, Matias-Soto J, Martinez-Calderon J.
J Orthop Sports Phys Ther. 2024 Dec; 54(12):1-18. doi: 10.2519/jospt.2024.12844
Results: Sixteen systematic reviews were included. Of them, 13 reviews were exclusively focused on back pain or low back pain. Exercise and psychological interventions were the primary contents of eHealth interventions. In general, eHealth interventions based on physical exercise may improve the quality of life of people with low back pain. eHealth interventions based on cognitive behavioral therapy may reduce pain catastrophizing and fear-avoidance beliefs for physical activity for people with low back pain. eHealth interventions based on multidisciplinary approaches including physical exercise may reduce low back pain. Few systematic reviews used the GRADE system to evaluate the certainty of evidence, and few specified the content of eHealth interventions. 
Conclusion: eHealth interventions may improve the quality of life, pain catastrophizing, and fear-avoidance beliefs for people with low back pain. It is unclear, based on available systematic reviews, how clinicians should deliver eHealth interventions for people with spine pain (e.g. neck pain or low back pain). 
Back to content

Stroke
1. Portable robots for upper-limb rehabilitation after stroke: a systematic review and meta-analysis. Free full text  
Tseng KC, Wang L, Hsieh C et al. 
Ann Med. 2024 Dec; 56(1):2337735. Doi:10.1080/07853890.2024.2337735 
Results: A total of 9 studies, which included RCTs, were completed and a meta-analysis was conducted on 8 of them. The analysis involved 295 patients. The influence on upper-limb function before and after treatment in a clinical environment is analysed by comparing the experimental group using the portable upper-limb rehabilitation robot with the control group using conventional therapy. The result shows that portable robots prove to be effective (FMA: SMD = 0.696, 95% = 0.099 to.293, p < 0.05). 
Conclusion: Although portable upper-limb rehabilitation robots are clinically beneficial, few studies have focused on portability. Further research should focus on modular design so that rehabilitation robots can be decomposed, which benefits remote rehabilitation and household applications. 
 
2. Altered Corticospinal and Intracortical Excitability After Stroke: A Systematic Review With Meta-Analysis. 
Washabaugh EP, Foley SA, Czopek EG, et al. 
Neurorehabil Neural Repair. 2024 Dec; 38(11-12):845-862.doi: 10.1177/15459683241281299 
Results: A total of 35 studies (625 stroke patients and 328 healthy controls) were included. MT was significantly increased and MEP was significantly decreased (ie, reduced excitability) in the AH when compared with the UH and Control (P < .01). SICI was increased (ie, reduced inhibition) for the AH when compared with the UH, and for the AH and UH when compared with Control (P < .001). ICF was significantly increased (ie, increased facilitation) in the AH when compared with UH (P = .016) and decreased in UH when compared with Control (P < 0.001). Decision trees indicated that demographic and methodological factors accurately predicted (73%-86%) studies that showed alterations in corticospinal and intracortical excitability measures. 
Conclusions: The findings indicate that stroke alters corticospinal and intracortical excitability measures. Alterations in SICI and ICF may reflect disinhibition of the motor cortex after stroke, which is contrary to the notion that stroke increases inhibition of the affected side. 
 
3. Comparative Efficacy of Cognitive Training for Post-Stroke Aphasia: A Systematic Review and Network Meta-Analysis. Free full-text article. 
Kong Q, Wang J, Huang X, et al 
Neurorehabil Neural Repair. 2024 Dec; 38(11-12):863-876. doi: 10.1177/15459683241274755 
Results: Eleven RCTs comprising 501 participants were included. Individuals with PSA who underwent combined WM training with SLT led to significantly enhanced Western Aphasia Battery (WAB) Aphasia Quotient (AQ), as well as in spontaneous speech, auditory comprehension, repetition, and naming, compared to those receiving SLT alone. This combination was more effective than both CCT with SLT and tCCT with SLT in improving WAB AQ. Similarly, it outperformed both CCT with SLT and vrCT with SLT in enhancing WAB spontaneous speech. Additionally, both AT and CT combined with SLT were more effective than SLT alone in enhancing WAB spontaneous speech. Specifically, AT combined with SLT proved more effective than vrCT with SLT in this area. Moreover, vrCT combined with SLT significantly improved auditory comprehension compared with SLT alone. 
Conclusions: Combining WM training and SLT and integrating vrCT with SLT both significantly enhance language function in individuals with PSA, compared with SLT alone. Our findings advocate for the use of these cognitive training approaches as promising strategies for language rehabilitation in this population. PROSPERO registration number: CRD42023462361. 

4. Contributing factors and interventions for fear of falling in stroke survivors: a systematic review. 
Tian X, Mai YH, Guo ZJ, et al. 
Top Stroke Rehabil. 2024 Dec; 31(8):772-787. doi: 10.1080/10749357.2024.2333172. 
Result:A total of 25 observational studies and 10 experimental studies were included. The overall quality of the included studies was "low" to "good." The most common tool used to measure the FOF was the Falls Efficacy Scale-International (FES-I). The prevalence of FOF was 42%- 93.8%. Stroke survivors with physical impairments have the highest prevalence of FOF. The main risk factors for the development of FOF in stroke survivors were female gender, use of assistive devices, balance, limb dysfunction, and functional mobility. The combination of cognitive behavioral and exercise interventions is the most effective strategy. 
Conclusions: This review suggests that the prevalence of FOF in stroke survivors is high and that understanding the factors associated with FOF in stroke patients can help develop multifactorial prevention strategies to reduce FOF and improve quality of life. In addition, a uniform FOF measurement tool should be used to better assess the effectiveness of interventions for stroke survivors. 

5. Measures and Influencers of Reintegration for the Stroke Patient: A Systematic Review. 
Wynja K, Alexandrov AW, Wicks MN, et al. 
J Neurosci Nurs. 2024 Dec 1; 56(6):196-202. doi: 10.1097/JNN.0000000000000783 
RESULTS: A total of 24 articles met the inclusion criteria and were synthesized for use in this systematic review. Across stroke populations, 13 reintegration tools were used. A few factors, including residual stroke impairments, unmet needs, social support, and sociodemographic characteristics, are currently known to influence reintegration for this population.  
CONCLUSION: Reintegration must be uniformly defined and measured to best support stroke survivors, and further investigation into influential factors is critical to advance this goal. This review defines current assessments and factors influencing reintegration within stroke populations. Achieving these goals is critical to optimizing reintegration efforts and designing quality-of-life-improving nursing interventions for affected persons. 
 
6. Bioelectrical impedance analysis (BIA) phase angle in stroke patients: A systematic review. 
Gheri CF, Scalfi L, Luisi MLE, et al. 
Clin Nutr. 2024 Dec; 43(12):63-72. doi: 10.1016/j.clnu.2024.10.001 
Results: Eighteen papers met the inclusion criteria, with a low risk of bias. In stroke patients, evidence suggests that PhA was associated with malnutrition, sarcopenia and sarcopenic obesity, as well as with physical function. In addition, patients with low PhA had a longer hospital stay, higher inflammatory status and higher incidence of urinary tract infections and hospital-acquired pneumonia. 
Conclusions: Selected papers, although not conclusive, show that in acute and subacute stroke patients PhA was inversely associated with malnutrition and poor physical function. PhA could be a marker of health status and disease progression. PhA may be useful in a more comprehensive evaluation of nutritional status to be used for diagnosis and implementing therapy. 

7. Effects of mirror therapy with electrical stimulation for upper limb recovery in people with stroke: a systematic review and meta-analysis. 
Pan H, Liu TW, Ng SSM, et al.  
Disabil Rehabil. 2024 Dec;46(24):5660-5675. doi: 10.1080/09638288.2024.2310757 
Results:A total of 16 trials with 773 participants were included in this review. The results demonstrated that MT with ES was more effective than sham (standardized mean difference [SMD], 1.89 [1.52-2.26]) and ES alone (SMD, 0.42 [0.11-0.73]) with low quality of evidence, or MT alone (SMD, 0.47[0.04-0.89]) with low quality of evidence for improving upper extremity motor control assessed using Fugl-Meyer Assessment. MT with ES had significant improvement of (MD, 6.47 [1.92-11.01]) the upper extremity gross gripping function assessed using the Action Research Arm Test compared with MT alone with low quality of evidence. MT combined with ES was more effective than sham group (SMD, 1.17 [0.42-1.93) for improving the ability to perform activities of daily living with low quality of evidence assessed using Motor Activity Log. 
Conclusion: MT with ES may be effective in improving upper limb motor recovery in people with stroke. 

8. Predictive factors and dose-response effect of rehabilitation for upper limb induced recovery after stroke: systematic review with proportional meta-analyses. 
Salvalaggio S, Gianola S, Andò M, et al.  
Physiotherapy. 2024 Dec; 125:101417. doi: 10.1016/j.physio.2024.101417. 
Results: Only 6% of the included studies (n = 141) investigated predictive factors. Studies providing more than 30 hours of therapy induced small to large clinical effect (ES from 0.38 to 0.88). Task-oriented approach led to the largest effect, both in the subacute (ES = 0.88) and chronic (ES = 0.71) phases. Augmenting interventions provided higher effect in the chronic rather than subacute phase. Integrity of the corticospinal tract, preservation of arm motor function and specific genetic biomarkers were found to be associated with motor recovery  
Conclusions: Trials on motor recovery after stroke should incorporate analysis of factors associated with rehabilitation outcomes. Task-oriented interventions should be delivered more than 30 hours (high dose) to induce the greatest improvement. 
9. Effects of extracorporeal shock wave therapy on spasticity, walking and quality of life in poststroke lower limb spasticity: a systematic review and meta-analysis. 
Afzal B, Noor R, Mumtaz N, et al.  
Int J Neurosci. 2024 Dec;134(12):1503-1517. doi: 10.1080/00207454.2023.2271164 
 
Data synthesis: Out of the total of 483 records, 15 studies (389 participants) were finally found eligible for inclusion. A meta-analysis was performed and beneficial effects of ESWT were observed in the experimental group compared with the control group on spasticity. MAS: Standard mean difference (SMD = 0.626), (95%CI = -0.133, 1.119), (p < 0.01), ROM: (SMD = 0.573), (95%CI = 0.074, 1.072), (p < 0.02). The result for before and after ESWT application on TUG: (SMD = 0.174), (95%CI=-0.151, 0.499), (p = 0.29). The results for walking performance were not significant and inconclusive which may be due to the heterogeneity of the studies included. 
Conclusion: Evidence suggests that ESWT has promising effects in reducing spasticity and improving lower limb motor function. However, uncertainty exists regarding its effectiveness in walking performance. 
 
10. Interventions to Support the Return to Work for Individuals with Stroke: A Systematic Review and Meta-analysis. 
Li J, Pan X, Wang Z, et al.  
J Occup Rehabil. 2024 Dec;34(4):740-755. doi: 10.1007/s10926-024-10178-y 
Results:A total of 13 studies representing 4,282 individuals with stroke were included in our study. Results showed that physiological interventions could improve the RTW rate of individuals with stroke (RR: 1.19, 95% CI: 1.01 to 1.42, I2 = 72%). And receiving intravenous thrombolytic therapy was beneficial in promoting the RTW in individuals with stroke. Subgroup analysis and meta-regression analysis showed that the individuals' functional status during hospitalization was the only source of heterogeneity. Psychological interventions had little or no effect on the RTW rate of individuals with stroke (RR: 1.20, 95% CI: 0.58 to 2.51, I2 = 30%). Work-related interventions had little or no effect on the RTW rate of the individuals with stroke (RR:1.36,95%CI: 0.99 to 1.88, I2 = 73%). The subgroup analysis showed that country, age, and follow-up method were the sources of heterogeneity. 
Conclusion: Physiological intervention promoted the RTW of individuals with stroke. But, the effect of psychological and work-related interventions in promoting the RTW of individuals with stroke was not significant. We anticipate that these findings may inform the design of future interventions. For future research, we recommend that more high-quality randomized controlled trials be conducted to further promote the RTW of individuals with stroke. 

11. The Effectiveness of Therapeutic Exercise Interventions With Virtual Reality on Balance and Walking Among Persons With Chronic Stroke: Systematic Review, Meta-Analysis, and Meta-Regression of Randomized Controlled Trials. Free full text 
Krohn M, Rintala A, Immonen J, et al. 
J Med Internet Res. 2024 Dec 2; 26:e59136. doi: 10.2196/59136. 
Results: A total of 43 randomized controlled trials involving 1136 participants were included in this review. The use of VR training in therapeutic exercise interventions had a large effect on balance (standardized mean difference 0.51, 95% CI 0.29-0.72; P<.001) and a moderate effect on walking (standardized mean difference 0.31, 95% CI 0.09-0.53; P=.006) in individuals with chronic stroke, compared with pooled control groups (no treatment, conventional physical therapy, specific training, similar treatment, or identical treatment without the use of VR). According to the meta-regression findings, the content of VR interventions (P=.52), the type of control groups (P=.79), and the level of VR immersion (P=.82) were not significantly related to the pooled balance or walking outcomes. The GRADE (Grading of Recommendations, Assessment, Development, and Evaluations) was moderate for balance and low for walking. 
 
Conclusions: Therapeutic exercise training with VR had a positive, albeit moderate, effect on balance and a low impact on walking at the level of activity (capacity), even in the chronic phase of stroke, without serious side effects. The results are applicable to working-aged stroke rehabilitees who are able to walk without assistance. Further research is needed with defined VR methods and outcomes that assess performance at the level of real-life participation. 
 
12. Implications for respiratory muscle training in patients with stroke-associated pneumonia: a meta-analysis. Free Full text.  
Wu M, Mo MY, Huang XD, et al.  
Disabil Rehabil. 2024 Dec; 46(24):5791-5797. doi:10.1080/09638288.2024.2314159. 
Results: Fourteen studies were included involving 850 patients with stroke. According to the results of the meta-analysis, compared with the control group, there were statistically significant differences in forced vital capacity (FVC) measurements (mean difference (MD) = 0.93, p < 0.0001) and improvement values for FEV1/FVC (MD = 0.65, p < 0.00001) in the experimental group. The FEV1 value was higher in the experimental group than in the control group (MD = 5.89, p < 0.0001). Furthermore, respiratory muscle training was superior to routine rehabilitation training for improving the PImax of patients with stroke (MD = 9.20, p < 0.0001). The patients had better respiratory tolerance after respiratory muscle training intervention (MD = 73.40, p < 0.0001). 
Conclusions: The implementation of respiratory muscle training can improve FVC and FEV lung function indicators, inspiratory muscle strength and the 6-min walk test results in patients with stroke.
 
13. Plantar sensory stimulation and its impact on gait and lower limb motor function in individuals with stroke: A systematic review and meta-analysis. Free full text. 
Ahmad AA, Suriyaamarit D, Siriphorn A. 
PLoS One. 2024 Dec 6;19(12):e0315097. doi: 10.1371/journal.pone.0315097. 
Results: A total of [number] studies were included, covering different sensory modalities such as textured insoles, plantar vibration, and cognitive sensorimotor exercises. The interventions showed varying effectiveness, with plantar vibration therapy exhibiting a large effect size (SMD = 2.03 [1.13, 2.94]) for improving lower limb motor function, while textured insoles showed moderate effectiveness (SMD = 0.58 [0.24, 0.92]) with no heterogeneity (I2 = 0%). For gait, significant enhancement was seen with plantar vibration (SMD = 3.17 [2.05, 4.29]) and cognitive sensorimotor training (SMD = 2.85 [1.69, 4.02]). However, overall heterogeneity was moderate to high (I2 = 65% for motor function, 85% for gait), indicating variability across different studies and intervention types. 
Conclusion: The findings of this review and meta-analysis suggest that plantar somatosensory stimulation has the potential to improve lower limb motor function and gait in people with stroke. However, to firmly establish its efficacy as a rehabilitative tool, larger-scale and high-quality studies are requisite. 

14. Upper extremity function and disability recovery with vibration therapy after stroke: a systematic review and meta-analysis of RCTs. Free full-text article.  
Lu YH, Chen HJ, Liao CD, et al. 
J Neuroeng Rehabil. 2024 Dec 21; 21(1):221. doi: 10.1186/s12984-024-01515-6 
Results: Overall, 30 RCTs including 1621 people with stroke were selected. Compared with the control, vibration therapy exerted significant effects on upper extremity motor impairment [standardized mean difference (SMD) = 1.19; p < 0.00001)], function (SMD = 0.62; p < 0.00001), and disability recovery (SMD = 1.01; p < 0.00001). The subgroup analysis revealed that focal vibration therapy (SMD = 2.14) had favorable effects on disability recovery compared with whole-body vibration therapy (SMD = 2.0). Interventions lasting 4-8 weeks showed significant improvements in motor impairment (SMD = 1.19), motor function (SMD = 0.57), and disability (SMD = 0.84); additionally, the effects of vibration therapy combined with conventional rehabilitation (SMD = 1.03) were superior to those of vibration therapy alone (SMD = 0.21). 
Conclusions: Vibration therapy may be a reliable rehabilitation program to improve upper extremity motor functions and disabilities. Furthermore, vibration therapy should be performed at the earliest possibility after stroke for at least 4-8 weeks. Trial registration The protocol of this study was registered with PROSPERO (Registration number: CRD42022301119). 

15. Effects of Physiotherapy Interventions for Poststroke Fatigue: A Systematic Review. 
Alahmari W, Alhowimel A, Alotaibi M, et al.  
Stroke. 2025 Jan; 56(1):148-157. doi: 10.1161/STROKEAHA.123.046064 
Results: A total of 712 articles were reviewed, and after removing duplicates, 450 articles were left, then only 34 articles passed the title screening and 29 were excluded due to various reasons. Therefore, only 4 randomized controlled trials were found relevant after screening out 416 irrelevant ones. The average percentage of participants across all 4 randomized controlled trials was 44.65% men and 55.35% women, with an average age of 59.1 years. The review assessed a range of physiotherapy treatments, such as caregiver-mediated exercise with e-health support, graded activity training with cognitive therapy, and circuit training exercises. Graded activity training with cognitive therapy approach has effectively reduced poststroke fatigue (P<0.001) and improved endurance levels (ηp2=0.20; P<0.001). On the contrary, circuit training is not effective. Caregiver-mediated exercises and e-health supported exercises have been shown to impact functional recovery positively. 
Conclusions: Among all the studies evaluated, only 1 intervention, the graded activity training with cognitive therapy, significantly reduced fatigue after stroke. However, more research is needed to study the effect of physiotherapy interventions. 

16. Effect of Virtual Reality-Based Training on Upper Limb Dysfunction during Post-Stroke Rehabilitation: A Meta-Analysis Combined with Meta-Regression. Free full-text article.  
Zhang J, Jiang X, Xu Q, et al.  
J Integr Neurosci. 2024 Dec 27; 23(12):225. doi: 10.31083/j.jin2312225. 
Results: In total, 27 randomized controlled trials were included, which enrolled 1354 patients. Our results showed that conventional therapy plus VR-based training is better than conventional therapy alone in UL motor impairment recovery measured using Fugl-Meyer Upper Extremity (standardized mean difference [SMD] = 0.32, 95% confidence interval [CI]: 0.07-0.57, Z = 2.52, p = 0.01). Meta-regression showed that stroke duration had independent effects on Fugl-Meyer Upper Extremity scores of VR-based training in rehabilitation (p = 0.041). Furthermore, in subgroup analysis based on stroke duration, stroke duration >6 months was statistically significant (SMD = 0.20, 95% CI: 0.01-0.39, Z = 2.06, p = 0.04). No relevant publication bias (p = 0.1303), and no significant difference in activity limitation assessed using the Box-Block Test (mean difference [MD] = 2.79, 95% CI: -0.63-6.20, Z = 1.60, p = 0.11) was observed. Regarding the functional independence measured using the Functional Independence Measure scale, studies presented no significant difference between the experimental and control groups (MD = 1.15, 95% CI: -1.84-4.14, Z = 0.76, p = 0.45). 
Conclusions: Conventional therapy plus VR-based training is superior to conventional therapy alone in promoting the recovery of UL motor function after stroke. Therefore, VR-based training may be a potential option for improving UL motor function. The study was registered on PROSPERO (https://www.crd.york.ac.uk/prospero/), registration number: CRD42023472709. 
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1. Physical activity and risk of Parkinson's disease: an updated systematic review and meta-analysis.
Jiang Y, Zhang S, Chen Y, et al., 
J Neurol. 2024 Dec; 271(12):7434-7459. doi: 10.1007/s00415-024-12672-y. Epub 2024 Oct 3.
Results: This study included 21 observational studies, comprising 13 cohort studies and 8 case-control studies. The pooled analysis revealed that PA significantly reduced the risk of developing PD [relative risk (RR) = 0.77, 95% CI 0.70-0.85]. In addition, the dose-response analysis revealed both linear and nonlinear associations, with linear results indicating a 9% reduction in PD risk for every 10 MET-h/wk increase in PA. The study also demonstrated that the protective effect of PA against PD was significant for both sexes. Moreover, no statistically significant effects of PA on preventing PD were observed in individuals with a BMI > 26 (RR = 0.35, 95% CI 0.12-1.02) or in Asian populations (RR = 0.78, 95% CI 0.60-1.01); however, the trends suggest potential protective effects, warranting further investigation. Sensitivity analyses confirmed the robustness of these findings.
Conclusion: This meta-analysis produced substantial evidence to reaffirm the protective effect of high PA on PD across various population groups and the inverse dose-response relationship with PD risk, and to validate the protective effect of PA among different demographic groups.

2. Effectiveness of robot-assisted training in adults with Parkinson's disease: a systematic review and meta-analysis.
Authors: Lazzarini SG, Mosconi B, Cordani C, et al., 
J Neurol. 2024 Dec 12;272(1):22. doi: 10.1007/s00415-024-12798-z.
Results: Fifteen RCTs (629 randomized adults with PD) were included. Our results show that the evidence is very uncertain about the effectiveness of any kind of RAT, either focused on gait, balance or upper limb impairment, compared to any comparator (treadmill training, overground gait training, exercises without the exoskeleton, conventional physical therapy, balance training, and no treatment), mainly because of RoB, inconsistency in individual studies results, and very limited number (less than 200) of participants considered in each comparison.
Conclusion: In light of the aforementioned very low certainty evidence, clinical considerations should be drawn very carefully. High-quality studies are thus highly needed to investigate potential benefits, risks, and cost/benefit ratio of RAT in adults with PD.

3. Combinations of physical and cognitive training for subcortical neurodegenerative diseases with physical, cognitive and behavioral symptoms: a systematic review. Free Full-Text Article
Chartier C, Godard J, Durand S, et al., 
Neurol Sci. 2024 Dec; 45(12):5571-5589. doi: 10.1007/s10072-024-07808-x. Epub 2024 Oct 19.
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.

4. Experiences of people living with Parkinson's disease and key stakeholders in dance-based programs: a systematic review and meta-ethnography. Free Full-Text Article
Authors: Senter M, Clifford AM, O'Callaghan M, et al., 
Disabil Rehabil. 2024 Dec; 46(26):6288-6301. doi: 10.1080/09638288.2024.2327499.
Results: 26 articles met the inclusion criteria. Four interrelated, overarching themes were developed: (1) dance communities provide peer support and insight into living with Parkinson's, (2) feeling safe, accepted, and included in the dance experience, (3) overcoming dance-based challenges contributes to sense of achievement, confidence, and connectedness, and (4) dance participation is an opportunity to re-imagine oneself.
Conclusion: Participant experience is shaped by the instructor-participant relationship, the social environment of classes, and class difficulty level. In order to support participant experience, classes should be safe, supportive, and have an appropriate challenge-skill balance. These qualities facilitate creative immersion and the potential for personal and collective change.

5. Effects of non-invasive brain stimulation over the supplementary motor area on motor function in Parkinson's disease: A systematic review and meta-analysis. Free Full-Text Article
Chen Y, Jiang H, Wei Y, et al., 
Brain Stimul. 2024 Dec 11; 18(1):1-14. doi: 10.1016/j.brs.2024.12.005. 
Results: Twenty randomized control trials involving 442 individuals with PD were included. Compared to sham stimulation, SMA-NIBS significantly improved motor function as measured by the motor section of Unified Parkinson's Disease Rating Scale (UPDRS-III) (mean differences [MD]: -3.45, 95 % confidence interval [CI]: -5.65 to -1.26). Subgroup analysis revealed that only TMS (MD: -3.62, 95%CI: -6.15 to -1.08), not tDCS (MD: -2.47, 95 % CI: -5.03 to 0.08), has significant effect on motor function. Both facilitatory (MD: -2.59, 95 % CI: -3.37 to -1.82) and inhibitory stimulation (MD: -4.98, 95 % CI: -9.29 to -0.66) significantly improved the UPDRS-III score. Effectiveness was observed only during ON medication. Statistically significant effects of SMA-NIBS were reported on Freezing of Gait Questionnaire, not timed up and go test and walking speed.
Conclusion: SMA-NIBS is a promising approach to enhance motor function in PD.

6. Factors Associated With Physical Activity and Sedentary Behavior in People With Parkinson Disease: A Systematic Review and Meta-Analysis.
Domingues VL, Makhoul MP, de Freitas TB, et al., 
Phys Ther. 2024 Dec 6; 104(12):pzae114. doi: 10.1093/ptj/pzae114.
Results: Forty-two studies were included. Twenty-one factors associated with overall physical activity were identified. Higher levels of physical activity had a small association with cognition and body mass index and a fair association with 17 factors related to self-efficacy, physical function, mobility, quality of life, age, PD symptoms, and more. Better manual dexterity and functional gait had moderate to good associations with higher levels of physical activity. The regression model with the higher magnitude was composed mostly of contextual factors, except for the body max index. The magnitude of factors associated with physical activity intensity or sedentary behavior could not be identified.
Conclusion: Functional gait and manual dexterity were the strongest factors related to physical activity in people with PD. Further investigation is needed to understand the factors associated with physical activity intensity and sedentary behavior.
Impact: This study emphasizes the significance of considering contextual factors alongside body function and structure, activity and participation, and the health condition to enhance physical activity improvement during the rehabilitation process. By adopting such a holistic approach, rehabilitation professionals can optimize the overall health and well-being of individuals with Parkinson disease.

7. Quality assessment and umbrella review of systematic reviews about dance for people with Parkinson's disease. Free Full-Text Article 
Pinto C, Simon Myra R, Severo do Pinho A, et al., 
PLoS One. 2024 Dec 31; 19(12):e0311003. doi: 10.1371/journal.pone.0311003. eCollection 2024.
Results: Of the 571 manuscripts screened, 55 reviews met the inclusion criteria. The overall confidence in the results of 38 reviews (69%) was rated as 'critically low,' nine (9%) as 'low,' one (2%) as 'moderate,' while seven of 55 reviews (13%) were rated as 'high'. Dance associated with pharmacological usual care is better than pharmacological usual care alone for essential components of ICF, such as motor symptoms severity (body function), depressive symptoms (body function), balance (body function and activity), and functional mobility (activity), but not for gait distance (activity) and quality of life (participation). Dance is also superior to multimodal exercise to improve balance.
Conclusions: Clinicians and people with PD can refer to this paper for a summary of high-quality reviews and the overall evidence supporting dance as an adjunct rehabilitation. This umbrella review not only underscores the therapeutic potential of dance but also reinforces the use of arts-based approaches into healthcare practices for people with neurological conditions.

8. Integrated approach of scalp electroacupuncture and pharmacotherapy in managing Parkinson's disease: A systematic review, meta-analysis, and trial sequential analysis of randomized clinical trials. Free Full-Text Article
Li H, Ju G, Chen J, et al., 
Medicine (Baltimore). 2024 Dec 13; 103(50):e40786. doi: 10.1097/MD.0000000000040786.
Results: From 1422 records identified in the databases, 17 articles were included in both the systematic review and meta-analysis. The pooled risk ratio and its 95%CI in the intervention (SEA + medication) group compared to the control (medication) group for the effective rate is 1.24 [1.17, 1.32] with a P < .00001. The pooled MD and its 95%CI for the Webster score is -0.51 [-6.36, 5.35] with a P = .86. The pooled MD and its 95%CI for total UPDRS is 8.73 [2.88, 14.58] with a P = .003. The pooled MD and its 95%CI for UPDRS III is 4.42 [3.23, 5.61] with a P < .00001. The results for total UPDRS and UPDRS III showed that intervention reduced the severity and progression of PD in patients more than medication.
Conclusions: The intervention (SEA + medication) has shown significant effectiveness compared to the control (medication) in terms of the effective rate, total UPDRS, and UPDRS III in PD patients. However, it did not show a significant effect on the Webster score
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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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