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[bookmark: _Hlk97632346]Welcome to January 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 based on search strategies developed by Dr. Beatrice Sankah, a systematic reviewer and evidence-based practice expert. An archive of the monthly updates is available here.
In this update, each article title provides a link to the abstract in PubMed. For open-access articles, full-text articles are accessible by clicking the free full-text link (indicated in red text near the article title). Where you are interested in a full-text article that is not available, please contact the team and efforts will be made to access it for your use. It is important to critically appraise the quality of the systematic reviews and clinical practice guidelines before applying them to your practice, we therefore recommend the SIGN checklist for systematic reviews and the AGREE tool for clinical practice guidelines.
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[bookmark: _Stroke]No guidelines found for CP, LBP and PD. 
[bookmark: _Stroke_2]Stroke
1. Canadian Stroke Best Practice Recommendations: Acute Stroke Management, 7th Edition Practice Guidelines Update, 2022. 
Heran M, Lindsay P, Gubitz G, et al
Can J Neurol Sci. 2024 Jan; 51(1):1-31. doi: 10.1017/cjn.2022.344. 
Notable changes in the 7th edition include recommendations pertaining the use of tenecteplase, thrombolysis as a bridging therapy prior to mechanical thrombectomy, dual antiplatelet therapy for stroke prevention, the management of symptomatic intracerebral hemorrhage following thrombolysis, acute stroke imaging, care of patients undergoing EVT, medical assistance in dying, and virtual stroke care. An explicit effort was made to address sex and gender differences wherever possible. The theme of the 7th edition of the CSBPR is building connections to optimize individual outcomes, recognizing that many people who present with acute stroke often also have multiple comorbid conditions, are medically more complex, and require a coordinated interdisciplinary approach for optimal recovery.
2. A translational roadmap for transcranial magnetic and direct current stimulation in stroke rehabilitation: Consensus-based core recommendations from the third stroke recovery and rehabilitation roundtable. 
Edwards JD, Dominguez-Vargas AU, Rosso C, et al. 
Neurorehabil Neural Repair. 2024 Jan; 38(1):19-29. doi: 10.1177/15459683231209136.
Results and conclusions: Results of our consensus process yielded five key evidence-based and feasibility barriers for the translation of preclinical and clinical NIBS research, which were formulated into five core consensus recommendations. Recommendations highlight an urgent need for (1) increased understanding of NIBS mechanisms, (2) improved methodological rigor in both preclinical and clinical NIBS studies, (3) standardization of outcome measures, (4) increased clinical relevance in preclinical animal models, and (5) greater optimization and individualization of NIBS protocols. To facilitate the implementation of these recommendations, the expert panel developed a new SRRR3 Unified NIBS Research Checklist. These recommendations represent a translational pathway for the use of NIBS in stroke rehabilitation research and practice.
3. Control intervention design for preclinical and clinical trials: Consensus-based core recommendations from the third Stroke Recovery and Rehabilitation Roundtable. Free full article
Hayward KS, Dalton EJ, Barth J, et al. 
Neurorehabil Neural Repair. 2024 Jan; 38(1):30-40. doi: 10.1177/15459683231209162.
This Stroke Recovery and Rehabilitation Roundtable (SRRR) taskforce used a graph theory voting system to rank the importance and ease of addressing challenges during control comparator design. "Identifying appropriate type of control" was ranked easy to address and very important, "variability in usual care" was ranked hard to address and of low importance, and "understanding the content of the control and how it differs from the experimental intervention" was ranked very important but not easy to address. The CONtrol DeSIGN (CONSIGN) decision support tool was developed to address the identified challenges and enhance comparator selection, description, and reporting. CONSIGN is a web-based tool inclusive of seven steps that guide the user through control comparator design. The tool was refined through multiple rounds of pilot testing that included more than 130 people working in neurorehabilitation research. Four hypothetical exemplar trials, which span preclinical, mood, aphasia, and motor recovery, demonstrate how the tool can be applied in practice. Six consensus recommendations are defined that span research domains, professional disciplines, and international borders.
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1. Gamification and neurological motor rehabilitation in children and adolescents: a systematic review.

Pimentel-Ponce M, Romero-Galisteo RP, Palomo-Carrión R, et al.,  Neurologia (Engl Ed). 2024 Jan-Feb;39(1):63-83. doi: 10.1016/j.nrleng.2023.12.006.
Results:   From a total of 469 studies, 11 clinical trials met the inclusion criteria. We analysed the gamification systems used as part of the rehabilitation treatment of different neuromotor conditions in children and adolescents. Cerebral palsy was the most frequently studied condition (6 studies), followed by developmental coordination disorder (3), neurological gait disorders (1), and neurological impairment of balance and coordination (1).
Conclusion:  The use of gamification in rehabilitation is helpful in the conventional treatment of neuromotor disorders in children and adolescents, with increased motivation and therapeutic adherence being the benefits with the greatest consensus among authors. While strength, balance, functional status, and coordination also appear to improve, future research should aim to determine an optimal dosage.

2. Multiple Equine Therapies for the Treatment of Gross Motor Function in Children with Cerebral Palsy: A Systematic Review.
Qin Z, Guo Z, Wang J. J Community Health Nurs. 2024 Jan 16:1-14. doi: 10.1080/07370016.2024.2304825.
Results:   The study examined 596 patients with cerebral palsy, whose average age was 8.03 years. The three types of horse therapy interventions had a significant impact on gross motor function in children with cerebral palsy (SMD = 0.19, 95% CI 0.02-0.36, p = 0.031). Additionally, the interventions positively affected dimensions C (SMD = 0.31, 95% CI 0.00-0.62, p = 0.05), D (SMD = 0.30, 95% CI 0.06-0.56, p = 0.017), and B (SMD = 0.72, 95% CI 0.10-1.34, p = 0.023). The Gross Motor Function Measure (GMFM) consists of 88 or 66 items, which are divided into five functional dimensions: GMFM-A (lying down and rolling), GMFM-B (sitting), GMFM-C (crawling and kneeling), GMFM-D (standing), and GMFM-E (walking, running, and jumping)
Conclusion:  The intervention period ranged from 8 to 12 weeks, with session durations of 30 to 45 minutes, 2 to 3 times per week. Equine-assisted therapy (EAT) demonstrated significant improvements in the overall gross motor function score, Dimension B, Dimension C, and Dimension D among children with cerebral palsy. The most effective treatment is provided by Equine-Assisted Therapy, followed by Horseback Riding Simulator (HRS). Due to its economic practicality, HRS plays an irreplaceable role

3. Effectiveness of virtual reality interventions of the upper limb in children and young adults with cerebral palsy: A systematic review with meta-analysis.
Burin-Chu S, Baillet H, Leconte P. 
Clin Rehabil. 2024 Jan;38(1):15-33. doi: 10.1177/02692155231187858
Results:   Randomized controlled trials that tested the effects of virtual reality-based interventions on the upper limb of participants with cerebral palsy were included. The methodological quality of the studies was measured by the PEDro scale. The certainty of the evidence was assessed using the Grading of Recommendations Assessment, Development and Evaluation. The data of the studies were analyzed in meta-analysis and presented in forest plots and narrative synthesis.
Conclusion: Ten different virtual reality systems were used in the interventions, of which six were designed specifically for rehabilitation and four commercial video games. We found an effect in favor of virtual reality when it was used in combination with conventional therapy for upper limb activity (SMD = 0.65; 95% CI (0.19 to 1.11)). However, the certainty of the evidence of the comparisons ranged from very low to low.
Back to content
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1. Interventions to Improve Long-Term Adherence to Physical Rehabilitation: A Systematic Review
Burke CA, Seidler KJ, Rethorn ZD, Hoenig H, Allen K, Tabriz AA, et al. 
J Geriatr Phys Ther. 2024 Jan 12. doi: 10.1519/JPT.0000000000000402. 
Results:  Of the 10 studies meeting inclusion criteria, 6 interventions were delivered concurrent to an index rehabilitation program and 4 were delivered sequentially. Of the 3 studies that reported a positive effect on long-term adherence, only 1 was a low risk of bias study. There is very limited evidence of a beneficial treatment effect of adjunct adherence interventions on long-term physical function, self-efficacy, or adverse events.
Conclusion: We found inadequate evidence evaluating adherence-enhancing interventions for the specific promotion of long-term adherence to home rehabilitation programs. Future studies should consider testing interventions specifically built to target behavioral maintenance of home rehabilitation programs.

2. Efficacy of Conservative Interventions for Musculoskeletal Conditions on Pain and Disability in Active Serving Military Personnel-A Systematic Review
Bounds CL, Coppieters MW, Thomson HW, Larsen B, Evans K. 
Mil Med. 2024 Jan 23;189(1-2):e66-e75. doi: 10.1093/milmed/usac409.
Results:  Nineteen articles (1,408 participants) met the eligibility criteria. Low back pain (LBP) was the most frequently investigated condition, followed by knee pain, neck pain, and shoulder pain. Early physiotherapy, exercise and adjunct chiropractic manipulation (for LBP), and multidisciplinary pain programs (physiotherapy, occupational therapy, and psychology) (for chronic MSK pain) improved pain (standardized mean difference ranged from -0.39 to -1.34; low strength of evidence). Participation in multidisciplinary pain programs, adjunct chiropractic manipulation, and early physiotherapy improved disability (for LBP) (standardized mean difference ranged from -0.45 to -0.86; low to very low strength of evidence). 
Conclusion: Currently available randomized clinical trials do not provide sufficient evidence to guide military organizations or health care professionals in making appropriate treatment decisions to manage MSK pain in active serving military personnel.

3. Clinical guidelines are silent on the recommendation of physical activity and exercise therapy for low back pain: A systematic review
Comachio J, Ferreira ML, Mork PJ et al. et al. 
J Sci Med Sport. 2024 Jan 15:S1440-2440(24)00020-3. doi: 10.1016/j.jsams.2024.01.003. 
Results:  After screening 3448 studies, 18 clinical practice guidelines were included in this review. Only five (27 %) guidelines were judged as having a satisfactory quality of evidence (i.e., rigour of development and applicability), and 13 (72 %) of guidelines are discussed and rated as critical. Regarding physical activity, no guidelines provided recommendations for the primary prevention of low back pain or incorporated adequate physical activity aspects considering type, dosage, frequency, and intensity. For exercises, all (100 %) guidelines recommended at least one type of supervised exercise in the management of low back pain, and 16 (88 %) provided an overall recommendation for people to stay active.
Conclusion: Guidelines offer minimal or, sometimes, no detail regarding physical activity or specific exercise regimens for the management and prevention of low back pain. When some guidance is provided, the recommendations typically lack specificity concerning the type, intensity, duration, and frequency of exercise and, in many cases, they represent a combination of scarce available evidence and stakeholder perspectives.

4. Effects of breathing exercises on chronic low back pain: A systematic review and meta-analysis of randomized controlled trials
Jiang X, Sun W, Chen Q, Xu Q, Chen G, Bi H. 
J Back Musculoskelet Rehabil. 2024; 37(1):13-23. doi: 10.3233/BMR-230054. 
Results: A total of thirteen studies (n= 677) satisfied the inclusion criteria. The meta-analysis results demonstrated a significant effect of breathing exercises on the Visual Analog Scale (VAS) score (SMD =-0.84, 95% CI: -1.24 to -0.45, P< 0.0001), the Oswestry Disability Index (ODI) score (SMD =-0.74, 95% CI: -0.95 to -0.54, P< 0.00001), Forced Vital Capacity (FVC) score (MD = 0.24, 95% CI: 0.10 to 0.37, P= 0.0006), Forced Expiratory Volume in 1 second /Forced Vital Capacity (FEV1/FVC) (MD = 1.90, 95% CI: 0.73 to 3.07, P= 0.001), although there was no significant difference between the breathing exercises and control interventions for Forced Expiratory Volume in the first second (FEV1) score (MD = 0.22, 95% CI = [0.00, 0.43], P= 0.05), and Maximal Voluntary Ventilation (MVV) score (MD = 8.22, 95% CI = [-4.02, 20.45], P= 0.19)
Conclusion:  Breathing exercises can reduce pain, assist people with lumbar disabilities, and improve pulmonary function, and could be considered as a potential alternative treatment for CLBP.

5. Water-Based Exercise in Patients With Nonspecific Chronic Low-Back Pain: A Systematic Review With Meta-Analysis
Babiloni-Lopez C, Fritz N, Ramirez-Campillo R, Colado JC. 
J Strength Cond Res. 2024 Jan 1;38(1):206-219. doi: 10.1519/JSC.0000000000004635. 
Results: 15 studies (n = 524) were included in the meta-analysis. After intervention, pain intensity was reduced compared with nonactive controls (ES = -3.61; p < 0.001) and a similar reduction was noted when compared with land-based trained group (ES = -0.14; p = 0.359). Greater decrease in disability (ES = 2.15; p < 0.001) and greater increase in sit-and-reach (i.e., flexibility; ES = -2.44; p < 0.001) were noted after intervention compared with the nonactive group.
Conclusion:   In conclusion, water-based exercise therapy reduces pain intensity, disability, and increases flexibility in non-specific chronic low back pain compared with nonactive subjects and was equally effective compared with land-based exercise to reduce pain. 

6. How to tackle non-specific low back pain among adult patients? A systematic review with a meta-analysis to compare four interventions
Jiang Y, Xu Y, Kong X, Zhao E, Ma C, Lv Y, et al. 
J Orthop Surg Res. 2024 Jan 3; 19(1):1. doi: 10.1186/s13018-023-04392-2. 
Results:  A total of 25 RCTs, including 1253 patients, were included. Meta-analysis showed that motor control training (MCT) effectively relieved pain [SMD = -0.65, 95% CI (- 1.00, - 0.29), p < 0.01] and improved physical function [SMD = -0.76, 95% CI (- 1.22, - 0.31), p < 0.01] comparing with other 3 types of intervention. Subgroup analysis suggested that MCT could alleviate pain [SMD = -0.92, 95% CI (- 1.34, - 0.50), p < 0.01] and improve physical function [SMD = -1.15, 95% CI (- 1.72, - 0.57), p < 0.01] compared with PT, but it had no statistical significance compared with Pilates [pain: SMD = 0.13, 95% CI (- 0.56, 0.83), p = 0.71; physical function: SMD = 0.10, 95% CI (- 0.72, 0.91), p = 0.81] and the McKenzie method [pain: SMD = -0.03, 95% CI (- 0.75, 0.68), p = 0.93; physical function: SMD = -0.03, 95% CI (- 1.00, 0.94), p = 0.95].
Conclusion:  MCT can effectively relieve pain and improve physical function in patients with non-specific low back pain (NSLBP). It is more effective compared with PT for LBP, while no differences were detected between MCT and Pilates, as well as McKenzie method. Therefore, MCT, Pilates, and the McKenzie method should be encouraged as exercise interventions for NSLBP rehabilitation.
7. Factors Predicting Clinically Relevant Pain Relief After Spinal Cord Stimulation for Patients With Chronic Low Back and/or Leg Pain: A Systematic Review With Meta-Analysis and Meta-Regression
Bastiaens F, van de Wijgert IH, Bronkhorst EM, van Roosendaal BWP, van Heteren EPZ, Gilligan C, Staats P, et al. Neuromodulation. 2024 Jan; 27(1):70-82. doi: 10.1016/j.neurom.2023.10.188. 
Results:  A total of 27 studies (2220 patients) were included for further analysis. The mean percentages of patients with substantial pain relief were 68% for leg pain, 63% for back pain, and 73% for general pain at 12 months follow-up, and 63% for leg pain, 59% for back pain, and 71% for general pain at 24 months follow-up assessment. The implantation method and baseline Oswestry Disability Index made the multivariable meta-regression model for ≥50% back pain relief. Sex and pain duration made the final model for ≥50% leg pain relief. Variable stimulation and implantation method made the final model for general pain relief.
Conclusion:  This review supports spinal cord stimulation (SCS) as an effective pain-relieving treatment for chronic low back pain and/or leg pain, and models were developed to predict substantial back and leg pain relief. To provide high-grade evidence for predictive factors, SCS studies of high quality are needed in which standardized factors predictive of SCS success, based on in-patient improvements, are monitored and reported.

8. Physical therapist-led interventions based on the biopsychosocial model provide improvement in disability and pain for spinal disorders: A systematic review and meta-analysis
Takahiro M, Yu K, Hiroshi K et al. 
PM R 2024 Jan; 16(1):60-84. doi: 10.1002/pmrj.13002. 
Results:  Fifty-seven studies with 5471 participants met the inclusion criteria. For pain intensity, there was a statistically significant effect for the biopsychosocial (BPS) model led by physical therapists in the short, medium, and long terms. The standardized mean difference (SMDs) with 95% CIs were -0.44 (-0.62, -0.27), -0.24 (-0.37, -0.12), and -0.17 (-0.28, -0.06), respectively. Outcomes were clinically significant, except in the long term. For disability, there was a statistically significant effect in the short, medium, and long terms. The SMDs with 95% CIs were -0.48 (-0.69, -0.27), -0.44 (-0.64, -0.25), and -0.37 (-0.58, -0.15), respectively. All periods were clinically significant. The quality of the evidence was low for all of the main outcomes for all of the terms.
Conclusions:  Physical therapist-led interventions based on the BPS model effectively improve pain intensity and disability in patients with spinal disorders based on low-quality evidence.

9. Impact of Running Exercise on Intervertebral Disc: A Systematic Review
Shu D, Dai S, Wang J, Meng F, Zhang C, Zhao Z. 
Sports Health. 2024 Jan 10:19417381231221125. doi: 10.1177/19417381231221125. 
Results:  A total of 13 studies with 632 participants were included in the final analysis; 4 studies measured intervertebral disc (IVD) changes using stature or spinal height, and the other 9 measured IVD changes using magnetic resonance imaging; 6 studies found that running acutely and negatively impacts IVD; 3 out of 5 cross-sectional studies found that IVD parameters are better for runners than controls; 1 longitudinal study found no significant difference in IVD before and after training for marathon in runners; 1 longitudinal study found no significant difference in changes of IVD between runners and controls after 15 years of follow-up.
Conclusion:  Negative changes in IVD exist for a short period of time after running, which may be due to the temporary compression pushing water content out of the disc. Cross-sectional studies suggest that long-term running exerts a mild positive effect on IVD; however, this inference has not been confirmed by high-quality longitudinal studies.

10. The effectiveness of allied health and nurse practitioner models-of-care in managing musculoskeletal conditions in the emergency department: a systematic review and meta-analysis.
Vella SP, Melman A, Coombs D, Maher CG, Swain MS, Monk E, Machado GC. BMC Emerg Med. 2024 Jan 17;24 1):13. doi: 10.1186/s12873-023-00925-4. 
Results:  We identified 1746 records and included 5 randomised trials (n = 1512 patients). Only one trial (n = 260) reported on patient-flow. The study provides very-low certainty evidence that a greater proportion of patients were seen within 20 min when seen by a physician (98%) than when seen by a nurse (86%) or physiotherapist (77%). There was no difference in pain intensity and disability between patients managed by emergency department (ED) physicians and those managed by physiotherapists. Evidence was limited regarding patient satisfaction, inpatient admission and ED re-presentation rates, medication prescription and adverse events. The certainty of evidence for secondary outcomes ranged from very-low to low, but generally did not suggest a benefit of one model over another.
Conclusions:  There is limited research to judge the effectiveness of allied health and nursing models of care for the management of musculoskeletal conditions in ED. Currently, it is unclear as to whether allied health and nurse practitioners are more effective than ED physicians at managing musculoskeletal conditions in ED. Further high-quality trials investigating the impact of models of care on service and health outcomes are needed.
Back to content
Stroke
1. Effectiveness of mobile application interventions for stroke survivors: systematic review and meta-analysis.   Free PMC article
Cao W, Kadir AA, Tang W, et al. 
BMC Med Inform Decis Mak. 2024 Jan 2; 24(1):6. doi: 10.1186/s12911-023-02391-1.
Results: Twenty-three studies involving 2983 participants across nine countries were included in this review. Sixteen trials involved health care professionals in app use, and seven trials reported measures to ensure app-based intervention adherence. Mobile applications targeting stroke survivors primarily encompassed three areas: rehabilitation, education and self-care. The participants in the studies primarily included young and middle-aged stroke survivors. Meta-analysis results demonstrated that mobile application intervention significantly improved trunk control ability (mean differences [MD] 3.00, 95% CI [1.80 to 4.20]; P < 0.00001), Fugl-Meyer assessment of upper extremity (MD 9.81, 95% CI [8.72 to 10.90]; P < 0.00001), low-density lipoprotein cholesterol (MD - 0.33, 95% CI [- 0.54 to - 0.11]; P = 0.003) and glycosylated haemoglobin A1c (HbA1c)<7 levels (MD 1.95, 95% CI [1.17 to 3.25]; P = 0.01). However, the mobile application intervention did not differ significantly in medication adherence, 10-min walk test (10 MWT), Barthel index, systolic blood pressure, diastolic blood pressure, high-density lipoprotein cholesterol, body mass index, smoking, health-related quality of life and knowledge of stroke.
Conclusion: Our study suggested that mobile application interventions may have a potential benefit to stroke survivors, but clinical effectiveness should be established. More studies using rigorous designs are warranted to understand their usefulness. Future research should also involve more older adult stroke survivors.

2. Smartphone-based gait and balance assessment in survivors of stroke: a systematic review. 
Peters J, Abou L, Wong E, et al. 
Disabil Rehabil Assist Technol. 2024 Jan; 19(1):177-187. doi: 10.1080/17483107.2022.2072527.
Results: Seven cross-sectional studies were included in the review. Quality assessment revealed all studies had low risk of bias. Three of the included studies examined the validity, four examined the reliability, and two examined the specificity and sensitivity of smartphone-based application assessments of gait and balance in stroke survivors (SS). Studies revealed that smartphones were valid, reliable, specific, and sensitive. Six of the seven included studies intended their use for SS and one study for clinicians.
Conclusion: Preliminary evidence supports that smartphone-based gait and balance assessments are valid, reliable, sensitive, and specific in SS in laboratory settings. Future research is needed to test smartphone-based gait and balance assessments in home settings and determine optimal wear sites for assessments.

3. Post-stroke functional assessments based on rehabilitation games and their correlation with clinical scales: A scoping review.
Tannus J, Naves ELM, Morere Y. 
Med Biol Eng Comput. 2024 Jan; 62(1):47-60. doi: 10.1007/s11517-023-02933-9.
Results and Conclusions: A total of 14 were included in the PRISMA scoping review. Favorable results were found in 12 of the 14 studies, which reported positive or strongly positive correlations with clinical scales, even when diverse variables were used. In-depth research using a larger sample size is needed. The results demonstrate that data collected while playing a virtual serious game has the potential to be clinically valid, after conducting high-quality supportive studies with controlled variables, potentially helping the practice in terms of time and resources.

4. Transcranial Direct Current Stimulation and Brain-Computer Interfaces for Improving Post-Stroke Recovery: A Systematic Review and Meta-Analysis.
Lima EO, Silva LM, Melo ALV, et al. 
Clin Rehabil. 2024 Jan; 38(1):3-14. doi: 10.1177/02692155231200086.
Results: Nine studies were included in the qualitative synthesis and the meta-analysis. The findings of the conducted analyses indicated there is not enough evidence to suggest that active transcranial direct current stimulation associated with brain-computer interface is more efficient in motor performance and functional independence when compared to sham transcranial direct current stimulation associated with brain-computer interface or brain-computer interface alone. In addition, the quality of evidence was rated very low. A subgroup analysis was performed for the motor performance outcome considering the injury severity level.
Conclusion: We found evidence that transcranial direct current stimulation associated with brain-computer interface was not more beneficial than sham transcranial direct current stimulation associated with brain-computer interface or brain-computer interface alone.

5. The use of home-based digital technology to support post-stroke upper limb rehabilitation: A scoping review.   Free PMC article
Gebreheat G, Goman A, Porter-Armstrong A.
Clin Rehabil. 2024 Jan; 38(1):60-71. doi: 10.1177/02692155231189257.
Results: The search generated a total of 1895 records, of which 76 articles met the inclusion criteria. Of these, 52 were experimental studies and the rest, qualitative, case series and case studies. Of the overall 2149 participants, 2028 were stroke survivors with upper limb impairment. The majority of studies were aimed at developing, designing and/or assessing the feasibility, acceptability and efficacy of a digital system for poststroke upper limb rehabilitation in home settings. The thematic analysis found six major categories: Tele-rehabilitation (n = 29), games (n = 45), virtual reality (n = 26), sensor (n = 22), mobile technology (n = 22), and robotics (n = 8).
Conclusion: The digital technologies used in post-stroke upper limb rehabilitation were multimodal, and system-based comprising telerehabilitation, gamification, virtual reality, mobile technology, sensors and robotics. Furthermore, future research should focus to determine the effectiveness of these modalities.

6. Electromyographic biofeedback therapy for improving limb function after stroke: A systematic review and meta-analysis.  Free PMC article
Wang R, Zhang S, Zhang J, et al. 
PLoS One. 2024 Jan 11; 19(1):e0289572. doi: 10.1371/journal.pone.0289572.
Results: Our analyses included 10 studies enrolling a total of 303 participants. Electromyographic biofeedback therapy can effectively improve limb function after stroke (standardized mean difference [SMD], 0.44; 95% confidence interval [CI], 0.12-0.77; P = 0.008) and in subgroup analyses, the effect sizes of short-term effect (SMD, 0.33; 95% CI, 0.02-0.64; P = 0.04) was significant, but the long-term was not (SMD, 0.61; 95% CI, -0.11-1.33; P = 0.10). In addition, Electromyographic biofeedback therapy can improve the active range of motion of shoulder (SMD, 1.49; 95% CI, 2.22; P<0.0001) and wrist joints (SMD, 0.77; 95% CI, 0.13-1.42; P = 0.02) after stroke.
Conclusion: In this meta-analysis, electromyographic biofeedback therapy intervention can improve upper and lower limb function in patients with stroke. Short-term (less than one month) improvement after electromyographic biofeedback therapy was supported, while evidence for long-term (more than one month) benefits was lacking. Range of motion in the glenohumeral and wrist joints were improved. Stronger evidence for individualized parameters, such as optimal treatment parameters and intervention period, is needed in the future.

7. Non-invasive brain stimulation for functional recovery in animal models of stroke: A systematic review. 
Rodríguez A, Amaya-Pascasio L, Gutiérrez-Fernández M, et al. 
Neurosci Biobehav Rev. 2024 Jan; 156:105485. doi: 10.1016/j.neubiorev.2023.105485. 
Results and conclusions: The results suggest that both repetitive transcranial magnetic stimulation (rTMS) and transcranial direct current stimulation (tDCS) improved overall neurological, motor, and cognitive functions and reduced infarct size both in the short- and long-term. For tDCS, it was observed that either ipsilesional inhibition or contralesional stimulation consistently led to functional recovery. Additionally, the application of early tDCS appeared to be more effective than late stimulation, and tDCS may be slightly superior to rTMS. The optimal stimulation protocol and the ideal time window for intervention remain unresolved. Future directions are discussed for improving study quality and increasing their translational potential.

8. Wii Fit-Based Biofeedback Rehabilitation Among Post-Stroke Patients: A Systematic Review and Meta-Analysis of Randomized Controlled Trial.
Ghazavi Dozin SM, Mohammad Rahimi N, Aminzadeh R. 
Biol Res Nurs. 2024 Jan;26(1):5-20. doi: 10.1177/10998004231180316.
Results: 22 studies were included. The meta-analysis results revealed statistically significant improvements in functional ambulation measured using TUG (p < 0.0001), balance measured using BBS (p = 0.0001), and functional reach test (p = 0.01), but not in gait speed (p = 0.32) following Wii Fit-based feedback. Regarding the types of feedback, significant differences were found in BBS scores when mixed visual and auditory feedback was used.
Conclusion: Wii Fit-based feedback has desired effects on improving balance in stroke patients, making it a suitable adjunct to physical therapy.

9. Effectiveness of self-management interventions during the peri-hospitalization period in patients with stroke: A systematic review and meta-analysis.
Prados-Román E, Cabrera-Martos I, Martín-Nuñez J, et al. 
Clin Rehabil. 2024 Jan; 38(1):34-46. doi: 10.1177/02692155231193563.
Results: Eight studies comprising 1030 participants were included. The self-management interventions showed considerable heterogeneity in their protocols, although most of them included an individualized plan based on the patient's needs. The meta-analysis was performed with data from the self-efficacy domains. The pooled results showed a trend towards the self-management intervention on quality of life (1.07, 95% confidence interval [CI] 0.52 to 1.63; P = 0.0002) but neither in dependence (0.80, 95% CI -0.14 to 1.74; P = 0.10) nor in self-efficacy (0.77, 95% CI -0.44 to 1.98; P = 0.21).
Conclusion: Most of the studies reviewed suggest that self-management interventions had an impact on dependency, quality of life and self-efficacy when compared with usual care, written materials about stroke, or post-discharge rehabilitation recommended by a physician. However, the evidence in this review neither supports nor refutes self-management interventions used in addition to usual care, or other interventions, to improve dependency, quality of life and/or self-efficacy in patients' post-stroke.

10. Cycling using functional electrical stimulation therapy to improve motor function and activity in post-stroke individuals in early subacute phase: a systematic review with meta-analysis.
Free PMC article
Galvão WR, Castro Silva LK, Formiga MF, et al. 
Biomed Eng Online. 2024 Jan 2; 23(1):1. doi: 10.1186/s12938-023-01195-8.
Results: Five randomized clinical trials involving 187 participants were included. Moderate-quality evidence indicates that cycling using  functional electrical stimulation therapy (FEST) combined with exercise programs promotes relevant benefits in trunk control (MD 9 points, 95% CI 0.36-17.64) and walking distance (MD 94.84 m, 95% CI 39.63-150.05, I = 0%), the other outcomes had similar benefits. Cycling using FEST alone compared to exercise programs promotes similar benefits in strength, balance, walking speed, walking distance, and activities of daily living.
Conclusion: This systematic review provides low- to moderate-quality evidence that cycling using FEST may be an effective strategy to consider in improving motor function and activity outcomes for post-stroke individuals in the early subacute phase.

11. Moderate to Vigorous Intensity Locomotor Training After Stroke: A Systematic Review and Meta-analysis of Mean Effects and Response Variability.
Boyne P, Miller A, Kubalak O, et al. 
J Neurol Phys Ther. 2024 Jan 1; 48(1):15-26. doi: 10.1097/NPT.0000000000000456.
Results: There were 19 eligible studies (total N = 1096): 14 in chronic stroke (N = 839) and 5 in subacute stroke (N = 257). Compared with control interventions, LT mv yielded significantly greater increases in CGS (chronic, +0.06 m/s [95% confidence interval (CI), 0.01-0.10]; subacute, +0.16 [0.12-0.19]; subacute vs chronic, P = 0.03), FGS (chronic, +0.07 m/s [0.02-0.13]; subacute, +0.21 [0.01, 0.41]; P = 0.04), and 6MWT (chronic, +33 m [24-42]; subacute, +51 [26-77]; P = 0.054) but not steps/day (+260 [-1159 to 1679]). There were no treatment-related serious AEs among 398 LT mv participants in 14 AE-reporting studies. SD response estimates indicated substantial response variability: CGS, 0.11 m/s [0.00-0.15]; FGS, 0.14 m/s [-0.00 to 0.20]; and 6MWT, 41 m [27-51].
Discussion and conclusions: LT mv improves mean walking capacity outcomes in subacute and chronic stroke and does not appear to have high risk of serious harm. Response magnitude varies within and between chronicity subgroups, and few studies have tested effects on daily walking activity or non-serious AEs.

12. The effects of rhythmic auditory stimulation on functional ambulation after stroke: a systematic review. Free PMC article.
Gonzalez-Hoelling S, Reig-García G, Bertran-Noguer C, et al. 
BMC Complement Med Ther. 2024 Jan 20; 24(1):45. doi: 10.1186/s12906-023-04310-3.
Results: Twenty one articles were included (948 stroke survivors). Most studies were of good methodological quality according to the PEDro scale, but they had a high risk of bias. The most consistent finding was that rhythmic auditory stimulation (RAS) improves walking and balance parameters in stroke patients in all phases compared to baseline and versus control groups with conventional treatment. Functional ambulation and the use of walking assistive devices were inconsistently reported. Several studies also suggest that RAS may be as good as other complementary therapies (horse-riding and visual cueing).
Conclusions: Despite the beneficial effects of RAS, the question remains as to whether it is better than other complementary therapies. Given the heterogeneity of the interventions, the interventions in control groups, the varied durations, and the different outcome measures, we suggest that care should be taken in interpreting and generalizing findings.

13. Efficacy of rehabilitation interventions evaluated in common neurological conditions in improving participation outcomes: A systematic review. Kossi O, Raats J, Wellens J, et al. 
Clin Rehabil. 2024 Jan; 38(1):47-59. doi: 10.1177/02692155231191383.
Results: A total of 1248 unique article records were identified through the databases. Twenty-eight randomized controlled trials were included with 15 publications having participation as a primary outcome measure. Articles were related to multiple sclerosis (N = 4), spinal cord injury (N = 2), stroke (N = 16) and traumatic brain injury (N = 6). Four publications showed significant differences in pre- and post-intervention within experimental groups. All four articles described participation as primary outcome measure.
Conclusion: There is a limited evidence of the identified rehabilitation interventions to improve participation in common neurological conditions. However, there was a paucity of articles involving individuals with Parkinson's disease that met the inclusion criteria.

14. Rehabilitative effects of electrical stimulation on gait performance in stroke patients: A systematic review with meta-analysis. 
Hwang S, Song CS. 
NeuroRehabilitation. 2024 Jan 29. doi: 10.3233/NRE-230360.
Results: Functional electrical stimulation (FES) was the most commonly used electrical stimulation type to improve postural stability and gait performance in stroke patients. The clinical measurement tools commonly used in the three studies to assess the therapeutic effects of FES were Berg balance scale (BBS), 10-meter walk test (10MWT), 6-minute walk test (6mWT), and gait velocity. The BBS score and gait velocity had positive effects in the FES group compared with the control group, but the 10MWT and 6mWT showed the same effects between the two groups. The heterogeneity of BBS scores was also high.
Conclusion: The results of this review suggest that electrical stimulation shows little evidence of postural stability and gait performance in stroke patients, although some electrical stimulations showed positive effects on postural stability and gait performance.

15. Upper limb assessment with inertial measurement units according to the international classification of functioning in stroke: a systematic review and correlation meta-analysis. 
Martino Cinnera A, Picerno P, Bisirri A et al. 
Top Stroke Rehabil. 2024 Jan; 31(1):66-85. doi: 10.1080/10749357.2023.2197278.
Results: A total of 35 articles, involving 475 patients, met the inclusion criteria. In the included studies, inertial measurement units (IMUs) have been employed to assess the mobility of joint functions (n = 6), muscle tone functions (n = 4), control of voluntary movement functions (n = 15), and hand and arm use (n = 15). A significant correlation was found in overall meta-analysis based on 10 studies, involving 213 subjects: (r = 0.69) (95% CI: 0.69/0.98; p < 0.001) as in the d445 (r = 0.71) and b760 (r = 0.64) ICF domains, with no heterogeneity across the studies.
Conclusion: The literature supports the integration of IMUs and conventional clinical assessment in functional evaluation of the upper limb (UL) after a stroke. The use of a limited number of wearable sensors can provide additional kinematic features of UL in all investigated international classification of functioning (ICF) domains, especially in the ADL tasks when a strong correlation with clinical evaluation was found.

16. The effectiveness and safety of noninvasive brain stimulation technology combined with speech training on aphasia after stroke: A systematic review and meta-analysis. Free PMC article
Han C, Tang J, Tang B, et al. 
Medicine (Baltimore). 2024 Jan 12; 103(2):e36880. doi: 10.1097/MD.0000000000036880.
Results: Screening yielded 17 studies with 1013 patients with poststroke aphasia (PSA). Meta-analysis showed that aphasia quotient scores were higher in the intervention group than in the control group [standardized mean difference (SMD) = 1.06, 95% confidence interval (CI) (0.63, 1.49), Z = 4.80, P < .00001]; Western aphasia battery scores on all 4 subscales were higher than those of the control group, the spontaneous language score is [SMD = 0.62, 95% CI (0.46, 0.78), Z = 7.52, P < .00001], the listening comprehension score is [SMD = 0.46, 95% CI (0.30, 0.62), Z = 5.62, P < .00001], the repetition score is [SMD = 1.14, 95% CI (0.59, 1.70), Z = 4.04, P < .0001], the naming score is [SMD = 1.06, 95% CI (0.79, 1.32), Z = 7.85, P < .00001]; The effective rate of the intervention group was higher than that of the control group [odd ratio = 4.19, 95% CI (2.39, 7.37), Z = 4.99, P < .00001]. The results of the Network meta-analysis showed that the best probability ranking of the 2 noninvasive brain stimulation (NIBS) techniques combined with speech training in improving aphasia quotient scores was repetitive transcranial magnetic stimulation group (92.2%) > transcranial direct current stimulation group (55.7%). Regarding safety, it was not found that the NIBS technique combined with speech training to treat PSA increases the risk of adverse reactions.
Conclusion: The NIBS technique combined with speech training can effectively improve the recovery of language function in PSA patients with minimal adverse effects, and the clinic can give priority to Repetitive transcranial magnetic stimulation (rTMS) combined with speech training in treating PSA.
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1. Effects of Manual Therapy on Parkinson's Gait: A Systematic Review. Free Full Text
Delafontaine A, Vialleron T, Barbier G, et al., 
Sensors (Basel). 2024 Jan 7; 24(2):354. doi: 10.3390/s24020354.
Unstructured Abstract
Three studies were included in the review. Manual therapy (MT) improved Dynamic Gait Index (SMD = 1.47; 95% CI: 0.62, 2.32; PEDro score: 5/10, moderate level of evidence). MT also improved gait performances in terms of stride length, velocity of arm movements, linear velocities of the shoulder and the hip (p < 0.05; PEDro score: 2/10, limited level of evidence). There was no significant difference between groups after MT for any joint's range of motion during gait (p > 0.05; PEDro score: 6/10, moderate level of evidence). There is no strong level of evidence supporting the beneficial effect of MT to improve gait in PD. Further randomized controlled trials are needed to understand the impact of MT on gait in PD.

2. Telerehabilitation for Neurological Motor Impairment: A Systematic Review and Meta-Analysis on Quality of Life, Satisfaction, and Acceptance in Stroke, Multiple Sclerosis, and Parkinson's Disease. Free Full Text
Federico S, Cacciante L, Cieślik B, et al., 
J Clin Med. 2024 Jan 4; 13(1):299. doi: 10.3390/jcm13010299.
Unstructured Abstract
We included 28 studies in the review, which were analyzed for methodological quality, whereas 16 studies were included in the meta-analyses. The results suggest a significant improvement in QoL in patients who underwent Telerehabilitation (TR). We were unable to perform analyses for satisfaction and technology acceptance outcomes due to insufficient data. Overall, motor TR has a positive impact on the QoL of patients with neurological diseases, especially in stroke patients; although caution is needed in the interpretation of the results due to the high heterogeneity found. For PD and MS, TR seems to yield comparable results to in-person treatment.

3. Self-directed physical activity interventions for motor symptoms and quality of life in early and mid-stage Parkinson's disease: A systematic review and meta-analysis. Free Full Text
Li H, Cao C, Li Y.
Arch Gerontol Geriatr. 2024 Jan; 116:105159. doi: 10.1016/j.archger.2023.105159. 
Results: 15 eligible studies were analyzed. Self-directed physical activity (SDPA) improved motor function and mobility, including timed up and go (TUG) test [standardized mean difference (SMD), -0.55 (95% CI, -0.91 - -0.18), p = 0.003], 6-minute walking (6MW) test [1.11 (0.75 - 1.47), p < 0.00001], stride length [0.45 (0.18 - 0.72), p = 0.001], gait velocity [0.42 (0.04 - 0.81 p = 0.03], Unified Parkinson's Disease Rating Scale Part-III (UPDRS-III) [-0.76 (-1.18 - -0.33), p = 0.0005] and enhanced Berg Balance Scale (BBS) [0.88 (0.50 - 1.27), p < 0.00001]). Despite engaging in SDPA, there was no significant improvement observed in freezing of gait (FOG) [0.23 (-0.11 - 0.56), p = 0.18] as well as the Parkinson's Disease Questionnaire-39 (PDQ-39) [0.04 (-0.55 - 0.62), p = 0.90]).
Conclusion: The motor symptoms of those with early to mid-stage PD improved with SDPA, however the research found no enhancement in FOG or QoL.

4. Safety and efficacy of blood flow restriction exercise in individuals with neurological disorders: A systematic review. Free Full Text 
Jønsson AB, Krogh S, Laursen HS, et al. 
Scand J Med Sci Sports. 2024 Jan; 34(1):e14561. doi: 10.1111/sms.14561.
Results: Out of 443 studies identified, 16 were deemed eligible for review. Three studies examined the efficacy and safety of blood flow restriction exercise (BFRE), one study focused on efficacy results, and 12 studies investigated safety. Disease populations included spinal cord injury (SCI), inclusion body myositis (sIBM), multiple sclerosis (MS), Parkinson's disease (PD), and stroke. A moderate-to-high risk of bias was presented in the quality assessment. Five studies reported safety concerns, including acutely elevated pain and rating of perceived exertion levels, severe fatigue, muscle soreness, and cases of autonomic dysreflexia. Two RCTs reported a significant between-group difference in physical function outcomes, and two RCTs reported neuromuscular adaptations.
Conclusion: BFRE seems to be a potentially safe and effective training modality in individuals with ND. However, the results should be interpreted cautiously due to limited quality and number of studies, small sample sizes, and a general lack of heterogeneity within and between the examined patient cohorts.

5. The Effectiveness of Dance Interventions on Psychological and Cognitive Health Outcomes Compared with Other Forms of Physical Activity: A Systematic Review with Meta-analysis. Free Full Text
Fong Yan A, Nicholson LL, Ward RE, et al. 
Sports Med. 2024 Jan 25. doi: 10.1007/s40279-023-01990-2. 
Results: Of 21,737 records identified, 27 studies met the inclusion criteria. Total sample size of included studies was 1392 (944 females, 418 males, 30 unreported). Dance was equally as effective as other physical activity interventions in improving quality of life for people with Parkinson's disease [mean difference 3.09; 95% confidence interval (CI) - 2.13 to 8.30; p = 0.25], reducing anxiety (standardised mean difference 2.26; 95% CI - 2.37 to 6.90; p = 0.34), and improving depressive symptoms (standardised mean difference 0.78; 95% CI - 0.92 to 2.48; p = 0.37). Preliminary evidence found dance to be superior to other physical activity interventions to improve motivation, aspects of memory, and social cognition and to reduce distress. Preliminary evidence found dance to be inferior to other physical activity interventions to improve stress, self-efficacy and language fluency.
Conclusion: Undertaking structured dance of any genre is generally equally and occasionally more effective than other types of structured exercise for improving a range of psychological and cognitive outcomes.
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Please note that the links provided to each identified record should not be taken as endorsement of records. We have made reasonable efforts to ensure accuracy of all articles, however we cannot guarantee total accuracy or completeness. Hence, as advised earlier, please endeavor to critically appraise the papers before use.   
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