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[bookmark: _Hlk97632346]Welcome to December 2023 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: guidelines][bookmark: _Guidelines][bookmark: _Hlk127401422][bookmark: _Hlk106687437][bookmark: _Hlk97704284]Guidelines
[bookmark: _Stroke]No guidelines found for CP, LBP and PD. 
[bookmark: _Stroke_2]Stroke
1. Motor rehabilitation after stroke: European Stroke Organisation (ESO) consensus-based definition and guiding framework. Free Full Article
Kwakkel G, Stinear C, Essers B, et al.
[bookmark: _GoBack]Eur Stroke J. 2023 Dec; 8(4):880-894. doi: 10.1177/23969873231191304.
Findings: Motor rehabilitation is defined as a process that engages people with stroke to benefit their motor function, activity capacity and performance in daily life. It is necessary for people with residual motor disability whose goal is to enhance their functioning, independence and participation. Motor rehabilitation operates through learning- and use-dependent mechanisms. The trajectory of motor recovery varies across patients and stages of recovery. Early behavioral restitution of motor function depends on spontaneous biological mechanisms. Further improvements in activities of daily living are achieved by compensations. Motor rehabilitation is guided by regular assessment of motor function and activity using consensus-based measures, including patient-reported outcomes. Results are discussed with the patient and their carers to set personal goals. During motor rehabilitation patients learn to optimize and adapt their motor, sensory and cognitive functioning through appropriately dosed repetitive, goal-oriented, progressive, task- and context-specific training. Motor rehabilitation supports people with stroke to maximize health, well-being and quality of life. The framework describes the International Classification of Functioning, Disability and Health in the context of stroke, describes neurobiological mechanisms of behavioral restitution and compensation, and summarizes recommendations for clinical assessment, prediction tools, and motor interventions with strong recommendations from clinical practice guidelines (2016-2022).
Conclusions: This definition and framework may guide clinical educators, inform clinicians on current recommendations and guidelines, and identify gaps in the evidence base.
2. Is early initiated cardiorespiratory fitness training within a model of stroke-integrated cardiac rehabilitation safe and feasible? 
Machado N, Williams G, Olver J, et al. 
J Stroke Cerebrovasc Dis. 2023 Dec 6; 33(2):107493. doi: 10.1016/j.jstrokecerebrovasdis.2023.107493.
Results: There were no study-related adverse or serious adverse events. Of 117 eligible stroke admissions, 62 (53%) were recruited, while 10 (16.1%) participants withdrew. Participants attended 189 of 201 (94%) scheduled cardiorespiratory fitness training sessions in Phase 1 and 341/381 (89.5%) scheduled sessions in Phase 2. Only 220/381 (58%) scheduled education sessions were attended. The minimum recommended cardiorespiratory fitness training intensity (40% heart rate reserve) and duration (20 minutes) was achieved by 57% and 55% of participants respectively during Phase 1, and 60% and 92% respectively during Phase 2. All respondents strongly agreed (69%) or agreed (31%) they would recommend the stroke-integrated Cardiac Rehabilitation program to other people with stroke.
Conclusion: Cardiorespiratory fitness training in line with multiple clinical practice guidelines included within a model of stroke-integrated Cardiac Rehabilitation appears to be safe and feasible in the early subacute phase post-stroke.
[bookmark: _Stroke_1][bookmark: _Parkinson’s_disease][bookmark: Systematic_Reviews][bookmark: _Ref97704942]Systematic Reviews 
[bookmark: CP_Systemtic_Review][bookmark: _Ref97704960][bookmark: _Hlk109796769]Cerebral palsy
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. Effectiveness of whole-body vibration in patients with cerebral palsy: A systematic review and meta-analysis.
Han YG, Kim MK. Medicine (Baltimore). 2023 Dec 1; 102(48):e36441. doi: 10.1097/MD.0000000000036441.
Results:   The overall effect size of homogeneity was 0.474 (CI = 0.148-0.801). The analysis of the dependent variables showed the following order of the effect size: balance, muscle strength, spasticity, bone density, range of motion of the joint, gait function, and motor function. In the International Classification of functioning (ICF), the effect size was observed to follow the order of body structure and function, activity, and participation. The effect size in the intervention according to the treatment period showed the following order: 7 to 12 weeks, 1 to 6 weeks, and 14 to 24 weeks.
Conclusion:  Systemic vibration is the most effective intervention to improve the balance and gait in patients with cerebral palsy and improve the body structure and function according to the ICF.

3. .
Menezes KKP, Avelino PR, Nascimento LR. 
Int J Rehabil Res. 2023 Dec 1; 46(4):300-307. doi: 10.1097/MRR.0000000000000598
Results:  Using random-effects meta-analysis, we estimated that backward walking training improved walking speed by 0.10 m/s [95% confidence interval (CI) 0.05-0.16] and by 2 points on the Paediatric Balance Scale (0-56) (95% CI 1.5-2.2) more than forward walking training. We also estimated that the addition of backward walking training increased walking speed by 0.20 m/s (95% CI 0.07-0.34) and reduced the angular excursion of the centre of gravity by 0.5 degrees (95% CI -0.7 to -0.3).
Conclusion:  The addition of backward walking training statistically significantly and clinically important enhanced benefits on walking speed.

4. Effects of Nonimmersive Virtual Reality Intervention on Children With Spastic Cerebral Palsy: A Meta-analysis and Systematic Review.
Wang N, Liu N, Liu S, Gao Y. 
Am J Phys Med Rehabil. 2023 Dec 1; 102(12):1130-1138. doi: 10.1097/PHM.0000000000002321
Results:  Twenty-one research articles involving 779 patients with spastic cerebral palsy were included. Significant differences between the non immersive virtual reality rehabilitation and traditional rehabilitation groups were observed in all indicators, except for the Jebsen-Taylor Hand Function Test
Conclusion:  Non immersive virtual reality intervention is effective in improving the function of the lower extremity, balance, and social participation in children with spastic cerebral palsy, but its effect on upper limb function is still controversial.

5. Does exercise affect quality of life and participation of adolescents and adults with cerebral palsy: a systematic review.
Czencz J, Shields N, Wallen M et al.,
Disabil Rehabil. 2023 Dec; 45(25):4190-4206. doi: 10.1080/09638288.2022.2148297
Results:  17 studies were included: 12 randomised control trials, four non-randomised trials, and one single case experimental design. Interventions studied were predominantly strength, aerobic or treadmill training, dance, and swimming. Of two studies that assessed quality of life, one reported a positive effect on an aspect of mental health immediately after the programme finished. All studies assessed functional mobility, but only one reported a positive effect. One study assessed self-efficacy and found no effect, and another assessed fatigue and reported conflicting results.
Conclusions: The effect of exercise for adults with CP, on outcomes that adults report as important to them - quality of life, participation, pain, mood, and fatigue are unknown. To address outcomes important to adults with cerebral palsy (CP), it is important to understand how exercise affects participation and quality of life. All modes of exercise reviewed appear safe for adults with CP and choice should be based on the client's preferences, access to services, and convenience. Addressing any needed accommodations in the environment and context is likely more important than exercise prescription parameters when tailoring exercise to meet the needs of adults with CP and sustain participation.
Back to content

[bookmark: LBP_Systemtic_Review][bookmark: _Low_back_pain][bookmark: _Ref97704971]Low back pain
1. A Systematic Review of Clinical Practice Guidelines for Persons With Non-specific Low Back Pain With and Without Radiculopathy: Identification of Best Evidence for Rehabilitation to Develop the WHO's Package of Interventions for Rehabilitation.
Zaina F, Côté P, Cancelliere C et al. 
Arch Phys Med Rehabil. 2023 Nov; 104(11):1913-1927. doi: 10.1016/j.apmr.2023.02.022.
Data synthesis: We identified 4 high-quality CPGs. Recommended interventions included (1) education about recovery expectations, self-management strategies, and maintenance of usual activities; (2) multimodal approaches incorporating education, exercise, and spinal manipulation; (3) nonsteroidal anti-inflammatory drugs combined with education in the acute stage; and (4) intensive interdisciplinary rehabilitation that includes exercise and cognitive/behavioral interventions for persistent pain. We did not identify high-quality CPGs for people younger than 16 years of age.
Conclusion: We developed evidence-based recommendations from high-quality CPGs to inform the WHO PIR for people with LBP with and without radiculopathy. These recommendations emphasize the potential benefits of education, exercise, manual therapy, and cognitive/behavioral interventions.

2. Efficacy of Dry Needling for Chronic Low Back Pain: A Systematic Review and Meta-analysis of Randomized Controlled Trials.
Lara-Palomo IC, Gil-Martínez E, López-Fernández MD
Altern Ther Health Med. 2023 Nov; 29(8):110-120
Conclusion: Current evidence showed that dry needling, especially if associated with other therapies, could be recommended to relieve the pain intensity of LBP at post-intervention and at short-term follow up. There is no evidence that dry needling alone or in combination improves disability at post-immediate or at short-term follow up.
Registration: This review was registered on PROSPERO (PROSPERO CRD42020215781) and was aligned with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines for reporting systematic reviews that evaluate healthcare interventions.

3. Exercise intervention for patients with chronic low back pain: a systematic review and network meta-analysis.
Li Y, Yan L, Hou L, Zhang X, Zhao H, Yan C, Li X, Li Y, Chen X, Ding X.
Front Public Health. 2023 Nov 17; 11:1155225. doi: 10.3389/fpubh.2023.1155225. 
Results: This study included 75 randomized controlled trials (RCTs) with 5,254 participants. Network meta-analysis results showed that tai chi [standardized mean difference (SMD), -2.11; 95% CI, -3.62 to -0.61], yoga (SMD, -1.76; 95% CI -2.72 to -0.81), Pilates exercise (SMD, -1.52; 95% CI, -2.68, to -0.36), and sling exercise (SMD, -1.19; 95% CI, -2.07 to -0.30) showed a better pain improvement than conventional rehabilitation. Tai chi (SMD, -2.42; 95% CI, -3.81 to -1.03) and yoga (SMD, -2.07; 95% CI, -2.80 to -1.34) showed a better pain improvement than no intervention provided. Yoga (SMD, -1.72; 95% CI, -2.91 to -0.53) and core or stabilization exercises (SMD, -1.04; 95% CI, -1.80 to -0.28) showed a better physical function improvement than conventional rehabilitation. Yoga (SMD, -1.81; 95% CI, -2.78 to -0.83) and core or stabilization exercises (SMD, -1.13; 95% CI, -1.66 to -0.59) showed a better physical function improvement than no intervention provided.
Conclusion: Compared with conventional rehabilitation and no intervention provided, tai chi, toga, Pilates exercise, sling exercise, motor control exercise, and core or stabilization exercises significantly improved CLBP in patients. Compared with conventional rehabilitation and no intervention provided, yoga and core or stabilization exercises were statistically significant in improving physical function in patients with CLBP. Due to the limitations of the quality and quantity of the included studies, it is difficult to make a definitive recommendation before more large-scale and high-quality RCTs are conducted.

4. Trials investigating exercise for low back pain lack pragmatic application: a systematic review.
Tracy BA, Soncrant J, Rhon DI, Young JL.
Arch Phys Med Rehabil. 2023 Nov 30:S0003-9993(23)00587-7. doi: 10.1016/j.apmr.2023.09.024
Data synthesis: The search identified 2975 records. Full-text review was conducted on 674 studies, and 159 studies were included. The proportion of trials with a strong or rather strong efficacy orientation (RITES rating=1 or 2), balanced emphasis (RITES rating=3), or strong or rather strong effectiveness (RITES rating=4 or 5) orientation on the efficacy-effectiveness spectrum within each RITES domain were reported. A greater proportion of trials had an efficacy orientation when compared with effectiveness or a balanced emphasis within 4 domains: participant characteristics: efficacy 43.9%, 41.9% effectiveness, balanced 14.5%; trial setting: 69.0% efficacy, effectiveness 15.8% balanced 15.2%; flexibility of interventions: 74.2% efficacy, effectiveness 8.8%, balanced 17.0%; clinical relevance of experimental and comparison interventions: 50.3% efficacy, 33.3% effectiveness 33.3%, balanced 16.4%. A high risk of bias was found in 42.1% (n=67) of trials.
Conclusion: Trials investigating the effect of exercise for LBP have a greater orientation toward efficacy across multiple trial design domains. Researchers should consider pragmatic designs in future trials to improve generalizability. Clinicians should consider the efficacy-effectiveness orientation when translating evidence into clinical practice.

5. Systematic Review to Inform a World Health Organization (WHO) Clinical Practice Guideline: Benefits and Harms of Structured and Standardized Education or Advice for Chronic Primary low back pain in Adults.
Southerst D, Hincapié CA, Yu H et al.  
J Occup Rehabil. 2023 Dec; 33(4):625-635. doi: 10.1007/s10926-023-10120-8. 
Results: We screened 2514 citations and 86 full text RCTs and included 15 RCTs. Most outcomes were assessed 3 to 6 months post-intervention. Compared with no intervention, education/advice improved pain (10 RCTs, MD = -1.1, 95% CI -1.63 to -0.56), function (10 RCTs, SMD = -0.51, 95% CI -0.89 to -0.12), physical health-related quality of life (HRQoL) (2 RCTs, MD = 24.27, 95% CI 12.93 to 35.61), fear avoidance (5 RCTs, SMD = -1.4, 95% CI -2.51 to -0.29), depression (1 RCT; MD = 2.10, 95% CI 1.05 to 3.15), and self-efficacy (1 RCT; MD = 4.4, 95% CI 2.77 to 6.03). Education/advice conferred less benefit than sham Kinesio taping for improving fear avoidance regarding physical activity (1 RCT, MD = 5.41, 95% CI 0.28 to 10.54). Compared with usual care, education/advice improved pain (1 RCT, MD = -2.10, 95% CI -3.13 to -1.07) and function (1 RCT, MD = -7.80, 95% CI -14.28 to -1.32). There was little or no difference between education/advice and comparisons for other outcomes. For all outcomes, the certainty of evidence was very low.
Conclusion: Education/advice in adults with CPLBP was associated with improvements in pain, function, HRQoL, and psychological outcomes, but with very low certainty.

6. Effects of whole-body vibration therapy on pain, functionality, postural stability, and proprioception in patients with subacute and chronic non-specific low back pain: a systematic review..
Remer F, Keilani M, Kull P, Crevenna R.
Wien Med Wochenschr. 2023 Nov 24. doi: 10.1007/s10354-023-01026-4. 
Results: A total of 12 original articles (n = 821) were included in the analysis. Ten of the studies were randomized controlled trials, one study had a crossover design, and one study had a one-group pre-post study design. The studies compared WBVT vs. no intervention, WBVT vs. basic physical therapy, WBVT vs. core stabilization exercises with and without respiratory resistance, WBVT vs. lumbar extension exercises, and WBVT vs. whole body electromyostimulation training. The treatment approaches varied in terms of duration (2-18 weeks), frequency (2-3 times per week, two applications with a 2-week break), vibration frequency (5-30 Hz), type of exercises (WBVT with or without static or dynamic exercises), and vibration direction (horizontal and vertical). Significant pain reduction was observed in all 10 studies that investigated pain levels. Significant improvement in daily activity function was reported in five of the six studies that investigated daily function, while improvement in physical function was observed in all four studies that investigated physical function. Improvement in proprioception was reported in all three studies that investigated proprioception, and significant improvement in postural stability was observed in four out of six studies that investigated postural stability. No adverse events or side effects related to WBVT were reported.
Conclusion: The majority of the included studies demonstrated significant pain reduction, improvement in physical and daily functioning, and enhanced proprioception. Improvement in postural stability was less consistent. WBVT appears to be a safe and effective treatment modality for subacute and chronic NLBP when used within a multimodal approach. Future research should focus on standardized settings including assessment methods, treatment regimens, frequencies, and intensities.

7. Efficacy of mHealth Interventions for Improving the Pain and Disability of Individuals With Chronic Low Back Pain: Systematic Review and Meta-Analysis.
de Melo Santana B, Raffin Moura J, Martins de Toledo A et al. 
JMIR Mhealth Uhealth. 2023 Nov 2; 11:e48204. doi: 10.2196/48204.
Results: A total of 5 randomized controlled trials were included, totaling 894 participants (447 allocated to the mHealth group and 445 to the usual care group), and they had similar methodological structure and interventions. Follow-up ranged from 6 weeks to 12 months. The studies did not demonstrate significant differences for pain intensity (mean difference -0.86, 95% CI -2.29 to 0.58; P=.15) and disability (standardized mean difference -0.24, 95% CI -0.69 to 0.20; P=.14) when comparing mHealth and usual care. All studies showed biases, with emphasis on nonconcealed allocation and nonblinding of the outcome evaluator. The certainty of evidence was rated as low for the analyzed outcomes.
Conclusions: mHealth alone was no more effective than usual care or no treatment in improving pain intensity and disability in individuals with low back pain. Due to the biases found and the low certainty of evidence, the evidence remains inconclusive, and future quality clinical trials are needed.

8. Systematic Review to Inform a World Health Organization (WHO) Clinical Practice Guideline: Benefits and Harms of Transcutaneous Electrical Nerve Stimulation (TENS) for Chronic Primary Low Back Pain in Adults.
Verville L, Hincapié CA, Southerst D et al. 
J Occup Rehabil. 2023 Dec; 33 (4):651-660. doi: 10.1007/s10926-023-10121-7. 
Results: Seventeen RCTs (adults, n = 1027; adults ≥ 60 years, n = 28) out of 2010 records and 89 full text RCTs screened were included. The evidence suggested that TENS resulted in a marginal reduction in pain compared to sham (9 RCTs) in the immediate term (2 weeks) (mean difference (MD) = -0.90, 95% confidence interval -1.54 to -0.26), and a reduction in pain catastrophizing in the short term (3 months) with TENS versus no intervention or interventions with TENS specific effects (1 RCT) (MD = -11.20, 95% CI -17.88 to -3.52). For other outcomes, little or no difference was found between TENS and the comparison interventions. The certainty of the evidence for all outcomes was very low.
Conclusions: Based on very low certainty evidence, TENS resulted in brief and marginal reductions in pain (not deemed clinically important) and a short-term reduction in pain catastrophizing in adults with CPLBP, while little to no differences were found for other outcomes.

9. Virtual reality is effective in the management of chronic low back ache in adults: a systematic review and meta-analysis of randomized controlled trials.
Kumar V, Vatkar AJ, Kataria M et al. 
Eur Spine J. 2023 Nov 18. doi: 10.1007/s00586-023-08040-5. 
Results: Seven studies having data on 507 subjects were included in the meta-analysis. Their mean ages were 48.4 years. There were 252 subjects in the VR group and 255 in the control group. VR-based interventions were found to have a statistically significant improvement in the pain intensity compared with conventional techniques (p - 0.005).
Conclusion: VR-based interventions are effective in the management of CLBA in the short term. Further research with longer follow-up is required to evaluate if these improvements are persistent in the long term.

10. Efficacy of pulsed electromagnetic field therapy on pain and physical function in patients with non-specific low back pain: a systematic review.
Kull P, Keilani M, Remer F et al. 
Wien Med Wochenschr. 2023 Nov 24. doi: 10.1007/s10354-023-01025-5.
Results: Nine randomized controlled trials with 420 participants (n = 420) were included. The studies compared PEMF vs. placebo-PEMF, PEMF and conventional physical therapy vs. conventional physical therapy alone, PEMF and conventional physical therapy vs. placebo-PEMF and conventional physical therapy, PEMF vs. high-intensity laser therapy (HILT) vs. conventional physical therapy, and osteopathic manipulative treatment (OMT) and PEMF vs. PEMF alone vs. placebo-PEMF vs. OMT alone. Five of the nine included studies showed statistically significant pain reduction and improvement in physical function in comparison to their control groups (p < 0.05). There was substantial heterogeneity among the groups of the study, with a wide range of duration (10-30 min), treatments per week (2-7/week), applied frequencies (3-50 Hz), and intensities (2mT-150mT). No serious adverse event had been reported in any study. The included studies showed solid methodological quality, with an overall score of 7.2 points according to the PEDro scale.
Conclusion: PEMF therapy seems to be a safe and beneficial treatment option for non-specific low back pain, particularly if used as an addition to conventional physical therapy modalities. Future research should focus on standardized settings including assessment methods, treatment regimens, frequencies, and intensities.

11. Effect of physical therapy timing on patient-reported outcomes for individuals with acute low back pain: A systematic review with meta analysis of randomized controlled trials.
McDevitt AW, Cooper CG, Friedrich JM et al. 
PM R. 2023 Nov; 15(11):1466-1477. doi: 10.1002/pmrj.12984
Synthesis: Seven of 391 articles met the eligibility criteria and were included in the meta-analysis. Random effects meta-analysis comparing early PT to non-PT care for acute LBP indicated a significant reduction in pain (standard mean difference [SMD] = 0.43, 95% confidence interval [CI]: -0.69 to -0.17) and disability (SMD = 0.36, 95% CI: -0.57 to -0.16) in the short term. Early PT compared to delayed PT did not result in improvement in short-term pain (SMD = -0.24, 95% CI: -0.52 to 0.04) or disability (SMD = 0.28, 95% CI: -0.56 to 0.01), or long-term pain (SMD = 0.21, 95% CI: -0.15 to 0.57) or disability (SMD = 0.14, 95% CI: -0.15 to 0.42).
Conclusions: This systematic review and meta-analysis suggest early PT versus non-PT care is associated with statistically significant reductions in short-term pain and disability (up to 6 weeks) with small effect sizes. The results indicate a nonsignificant trend favoring a small benefit of early PT over delayed PT for outcomes at short-term follow-up but no effect at long-term follow-up (6 months or greater).

12. Systematic Review to Inform a World Health Organization (WHO) Clinical Practice Guideline: Benefits and Harms of Structured Exercise Programs for Chronic Primary Low Back Pain in Adults.
Verville L, Ogilvie R, Hincapié CA et al. 
J Occup Rehabil. 2023 Dec; 33(4):636-650. doi: 10.1007/s10926-023-10124-4. 
Results: We screened 2503 records (after initial screening through Cochrane RCT Classifier and Cochrane Crowd) and 398 full text RCTs. Thirteen RCTs rated with overall low or unclear risk of bias were synthesized. Assessing individual exercise types (predominantly very low certainty evidence), pain reduction was associated with aerobic exercise and Pilates vs. no intervention, and motor control exercise vs. sham. Improved function was associated with mixed exercise vs. usual care, and Pilates vs. no intervention. Temporary increased minor pain was associated with mixed exercise vs. no intervention, and yoga vs. usual care. Little to no difference was found for other comparisons and outcomes. When pooling exercise types, exercise vs. no intervention probably reduces pain in adults (8 RCTs, SMD = - 0.33, 95% CI - 0.58 to - 0.08) and functional limitations in adults and older adults (8 RCTs, SMD = - 0.31, 95% CI - 0.57 to - 0.05) (moderate certainty evidence).
Conclusions: With moderate certainty, structured exercise programs probably reduce pain and functional limitations in adults and older people with CPLBP.

13. Improving Rehabilitation Research to Optimize Care and Outcomes for People with Chronic Primary Low Back Pain: Methodological and Reporting Recommendations from a WHO Systematic Review Series.
Cancelliere C, Yu H, Southerst D, Connell G et al. 
J Occup Rehabil. 2023 Dec;33 (4):673-686. doi: 10.1007/s10926-023-10140-4. 
Our systematic reviews contributed to the development of a WHO clinical guideline for CPLBP. Based on our experience, we have identified methodological issues and recommendations, which are compiled in a comprehensive table and discussed systematically within established frameworks for reporting and critically appraising RCTs. In conclusion, embracing the complexity of CPLBP involves recognizing its multifactorial nature and diverse contexts and planning for varying treatment responses. By embracing this complexity and emphasizing methodological rigor, research in the field can be improved, potentially leading to better care and outcomes for individuals with CPLBP.

14. Effects of Motor Control Exercises in Patients With Chronic Nonspecific Low Back Pain: A Systematic Review and Meta-Analysis. Free full text article
Capel-Alcaraz AM, Castro-Sánchez AM, Matarán-Peñarrocha GA et al. 
Clin J Sport Med. 2023 Nov 1;33(6):579-597. doi: 10.1097/JSM.0000000000001175
Results: Eighteen studies with 1356 patients were finally included in the systematic review, of which only 13 randomized clinical trials could be meta-analyzed. Statistically significant results were found in favor of the motor control group for the comparison with other exercises in disability at postintervention term (Mean Difference, 95% Confidence Interval [CI], -3.13 [-5.87 to -0.38], P = 0.03); for the comparison with inactive control, placebo, or minimal intervention in pain at postintervention term (MD, 95% CI, -18.10 [-30.79 to -5.41], P = 0.008); and for comparison with general exercises (MD, 95% CI, -12.70 [-20.80 to -4.60], P = 0.002).
Conclusions: Moderate-quality evidence regarding the effectiveness of motor control exercises to reduce pain intensity and disability exists, but the reduction should be interpreted with caution.
15. Effectiveness of remote physiotherapeutic e-Health interventions on pain in patients with musculoskeletal disorders: a systematic review. Free full text article
Toonders SAJ, van der Meer HA, van Bruxvoort T et al. 
Disabil Rehabil. 2023 Nov; 45(22):3620-3638. doi: 10.1080/09638288.2022.2135775. 
Results: From 11,811 studies identified, 27 studies were included. There is limited evidence for the effectiveness for remote e-Health for patients with back pain based on five articles. Twelve articles studied chronic pain and the effectiveness was dependent on the control group and involvement of healthcare providers. In patients with osteoarthritis (five articles), total knee surgery (two articles), and knee pain (three articles) no significant effects were found for remote e-Health compared to control groups.
Conclusions: There is limited evidence for the effectiveness of remote physiotherapeutic e-Health interventions to decrease pain intensity in patients with back pain. There is some evidence for effectiveness of remote e-Health in patients with chronic pain. For patients with osteoarthritis, after total knee surgery and knee pain, there appears to be no effect of e-Health when solely looking at reduction of pain. Implications for rehabilitation. This review shows that e-Health can be an effective way of reducing pain in some populations. Remote physiotherapeutic e-Health interventions may decrease pain intensity in patients with back pain. Autonomous e-Health is more effective than no treatment in patients with chronic pain. There is no effect of e-Health in reduction of pain for patients with osteoarthritis, after total knee surgery and knee pain.

16. Effectiveness of Neural Mobilisation on Pain Intensity, Functional Status, and Physical Performance in Adults with Musculoskeletal Pain - A Systematic Review with Meta-Analysis. Free full article
Baptista FM, Nery E, Cruz EB, Afreixo V, Silva AG.
Clin Rehabil. 2023 Nov 21:2692155231215216. doi: 10.1177/02692155231215216. 
Results: Thirty-nine trials were identified. There was a significant effect favouring neural mobilisation for pain and function in people with low back pain, but not for flexibility. For neck pain, there was a significant effect favouring neural mobilisation as part of multimodal interventions for pain, but not for function and range of motion. Regarding other musculoskeletal conditions, it was not possible to conclude whether neural mobilisation is effective in improving pain and function. There was very low confidence for all effect estimates.
Conclusions: Neural mobilisation as part of multimodal interventions appears to have a positive effect on pain for patients with low back pain and neck pain and on function in people with low back pain. For the other musculoskeletal conditions, results are inconclusive.

17. The Impact of Hot Spring Hydrotherapy on Pain Perception and Dysfunction Severity in Patients with Chronic Low Back Pain: A Systematic Review and Meta-Analysis. Free full text
Mao S, Xiao K, Zhou W, Xu H, Zhang S.
J Pain Res. 2023 Nov 16; 16:3925-3944. doi: 10.2147/JPR.S438744.
Results: A total of 16 studies met the inclusion criteria, involving 1656 participants with chronic low back pain across various countries. The meta-analysis demonstrated that hot spring hydrotherapy was effective in reducing pain intensity (SMD = -0.901, 95% CI [-1.777, -0.025], P < 0.05) and improving functional disability (SMD = -3.236, 95% CI [-4.898, -1.575], P < 0.0001) in CLBP patients. Hot spring hydrotherapy also resulted in a significant reduction in medication usage (P < 0.05). Subgroup analysis showed that the effects of hot spring hydrotherapy were more pronounced in patients aged 60 and above, while no significant differences were observed in patients below 60 years of age, single hot Spring Hydrotherapy help improve patients' quality of life.
Conclusion: Hot spring hydrotherapy is an effective intervention for improving CLBP symptoms, including pain intensity, functional disability, and medication usage. It is particularly beneficial for CLBP patients aged 60 and above. These findings support the integration of hot spring hydrotherapy into the treatment approach for CLBP, although further research is needed to determine its efficacy in younger patients and to explore the underlying mechanisms of its therapeutic effects.
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1. Emotional and social functioning after stroke in childhood: a systematic review.  
Rivella C, Zanetti A, Bertamino M, et al. 
Disabil Rehabil. 2023 Dec;45(25):4175-4189. doi: 10.1080/09638288.2022.2144490. 
Results: The review suggests that children after stroke are at risk of developing internalizing problems and a wide range of social difficulties. Internalizing problems are often associated with environmental factors such as family functioning and parents' mental health. In addition, a higher risk of developing psychosocial problems is associated with lower cognitive functioning and severe neurological impairment.
Conclusions: The assessment of psychological well-being and social functioning after pediatric stroke is helpful to provide adequate support to children and their families. Future studies are needed to better investigate these domains and to develop adequate methodologies for specific interventions.

2. Effects of vibration therapy for post-stroke spasticity: a systematic review and meta-analysis of randomized controlled trials. Free PMC article 
Zeng D, Lei W, Kong Y, et al. 
Biomed Eng Online. 2023 Dec 12; 22(1):121. doi: 10.1186/s12938-023-01176-x.
Results: A total of 12 studies met the inclusion criteria. Overall, vibration therapy (VT) had significant effects on reducing spasticity (SMD = - 0.77, 95% CI - 1.17 to - 0.36, P < 0.01) and pain (SMD = - 1.09, 95% CI - 1.74 to - 0.45, P < 0.01), and improving motor function (SMD = 0.42, 95% CI 0.21 to 0.64, P < 0.01) in people with post-stroke spasticity (PSS). However, VT had no significant effect on gait performance (SMD = - 0.23, 95% CI - 0.56-0.10). In addition, subgroup differences in short-term anti-spasticity effects between different vibration subtypes, vibration frequencies, vibration durations, frequency of sessions, control therapy, spasticity distribution, and population classification were not significant.
Conclusion: We found that VT significantly alleviated spasticity and pain in people with PSS and improved motor function, but its effect on gait performance was unclear. However, further studies are needed to validate these findings.

3. Peripheral electrical stimulation on neuroplasticity and motor function in stroke patients: a systematic review and meta-analysis. 
Beijora AC, Back AP, Fréz AR, et al.
Neurol Res. 2023 Dec;45(12):1111-1126. doi: 10.1080/01616412.2023.2257419. 
Results: In the assessment of neuroplasticity, statistically significant results were found in two studies (p < 0.05). However, the effects of electrostimulation stood out significantly in the motor function of these individuals (p < 0.05). It can be considered with neuroplasticity, since improved functionality can be related to electrostimulation-induced neuroplasticity. 
Conclusions: Electrostimulation is able to promote neuroplasticity and increase motor function, generating positive effects in the treatment of individuals with post-stroke sequelae.

4. Quantitative measures of the resting EEG in stroke: a systematic review on clinical correlation and prognostic value. 
Lanzone J, Motolese F, Ricci L, et al. 
Neurol Sci. 2023 Dec;44(12):4247-4261. doi: 10.1007/s10072-023-06981-9. 
Results: Or initial search (PubMed, Embase, Google scholar) yielded 3200 papers. After proper screening, we selected 71 papers that fitted our inclusion criteria and we developed a scoping review thar describes the current state of the art of Quantitative electroencephalography (qEEG) in stroke. Notably, among selected papers 53 (74.3%) focused on spectral power; 11 (15.7%) focused on symmetry indexes, 17 (24.3%) on connectivity metrics, while 5 (7.1%) were about other metrics (e.g. detrended fluctuation analysis). Moreover, 42 (58.6%) studies were performed with standard 19 electrodes EEG caps and only a minority used high-definition EEG.
Conclusions: We systematically assessed major findings on qEEG and stroke, evidencing strengths and potential pitfalls of this promising branch of research.

5. Telerehabilitation service impact on physical function and adherence compared to face-to-face rehabilitation in patients with stroke: A systematic review and meta-analysis.
Sharififar S, Ghasemi H, Geis C, et al. 
PM R. 2023 Dec;15(12):1654-1672. doi: 10.1002/pmrj.12988.
Results: Telerehabilitation demonstrated equivalency in outcomes across several domains and was favored compared to conventional face to face alone or when paired with semisupervised physical therapy on Wolf Motor Function performance score (mean difference [MD] 1.69 points, 95% confidence interval [CI] 0.21-3.17) and time score (MD 2.07 seconds, 95% CI -4.04 to -0.10, Q test = 30.27, p < .001, I2 = 93%), and Functional Mobility Assessment in the upper extremities (MD 3.32 points, 95% CI 0.90-5.74, Q test = 5.60, p = .23, I2 = 29% alone or when paired with semisupervised physical therapy). The Barthel Index participation measures of function demonstrated improvement (MD 4.18 points, 95% CI, 1.79-6.57, Q test = 3.56, p = .31, I2 = 16%). Over half of summarized study ratings were determined to be of good to excellent quality (PEDro score 6.6 ± 2.3 points). Adherence varied in available studies from 75%-100%. Satisfaction levels of telerehabilitation were highly variable.
Conclusions: Telerehabilitation can improve functional outcomes and promote therapy adherence after stroke. Therapy protocols and functional assessments need substantial refinement and standardization to improve interpretation and clinical outcomes.

6. Driving scenarios and environmental settings in simulator-based driving assessment systems for stroke: a systematic review. 
Chanmas G, Taveekitworachai P, Paliyawan P, et al. 
Top Stroke Rehabil. 2023 Dec;30 (8):872-880. doi: 10.1080/10749357.2023.2165273.
Results: Our searches identified 1,614 articles. We included 12 studies that applied driving simulators to assess the driving performance of patients with stroke. The driving scenarios were categorized into three categories - vehicle controls scenarios, hazard perception scenarios, and trajectory planning scenarios - based on a certain set of driving abilities. The most common driving scenarios are simple navigation (n = 8) and emergency stop (n = 8). The most frequently used driving area is urban (n = 9), and a variety of roads and traffic conditions were found in the included studies. Only 2 studies applied weather conditions, such as the clear and sunny condition or the windy condition.
Conclusion: It is recommended for future research to consider covering scenarios from the aforementioned three categories and further investigate the benefits of introducing complex weather conditions and localized traffic conditions in the driving assessment.

7. Physical functioning factors predicting a return home after stroke rehabilitation: A systematic review and meta-analysis.  Free full article
Chevalley O, Truijen S, Opsommer E, et al. 
Clin Rehabil. 2023 Dec;37(12):1698-1716. doi: 10.1177/02692155231185446.
Results: Forty-five studies were included with 204,787 participants. Included studies assessed the association of independence in activities of daily living, walking, rolling, transferring, and balance on admission with a probability of returning home. Motor (odds ratio = 1.23, 95% confidence interval: 1.12-1.35, p < .001) and total (odds ratio = 1.34, 95% confidence interval: 1.14-1.57, p < .001) Functional Independence Measure scores on admission were significantly associated with home discharge in meta-analyses. Additionally, included studies showed that independence in motor activities, such as sitting, transferring, and walking, and scores above thresholds for the Functional Independence Measure and Berg Balance Scale on admission were associated with discharge destination.
Conclusion: This review showed that higher independence in activities of daily living on admission is associated with home discharge after inpatient stroke rehabilitation.

8. Applications of Repetitive Transcranial Magnetic Stimulation to Improve Upper Limb Motor Performance After Stroke: A Systematic Review. Free full article
Safdar A, Smith MC, Byblow WD, et al.
Neurorehabil Neural Repair. 2023 Dec;37(11-12):837-849. 
doi: 10.1177/15459683231209722.
Results: Of the 492 studies identified, 70 were included in this review. Only 2 studies did not conform to the interhemispheric competition model, and facilitated the contralesional hemisphere. Only 21 out of 70 (30%) studies reported motor evoked potential (MEP) status as a biomarker of ipsilesional corticomotor function. Around half of the studies (37/70, 53%) checked whether repetitive transcranial magnetic stimulation (rTMS) had the expected effect by measuring corticomotor excitability (CME) after application.
Conclusion: The interhemispheric competition model dominates the application of rTMS post-stroke. The majority of recent and current studies do not consider bimodal balance recovery model for the application of rTMS. Evaluating CME after the application rTMS could confirm that the intervention had the intended neurophysiological effect. Future studies could select patients and apply rTMS protocols based on ipsilesional MEP status.

9. Effects of digital-based interventions on muscular strength in adults: a systematic review, meta-analysis and meta-regression of randomized controlled trials with quality of evidence assessment.
Paravlic A, Šlosar L, Abazovic E, et al. 
Ann Med. 2023 Dec;55(1):2230886. doi: 10.1080/07853890.2023.2230886. 
Results: A total of 56 studies were included in the meta-analysis (n = 2346), and participants were classified as healthy (n = 918), stroke survivors (n = 572), diagnosed with other neurological disorders (n = 683), and frail (n = 173). The DBI showed a small effect (standardized mean difference [SMD] = 0.28, 95% CI 0.21 to 0.31; p < 0.001) on strength, regardless of the type of intervention, control group, or tested body part. More specifically, while splitting the studies into different subgroups, a meta-analysis of 19 studies (n = 918) showed a small effect (SMD = 0.38, 95% CI 0.12 to 0.63; p = 0.003) on strength in the asymptomatic population. Similarly, small but positive effects of Digital-based intervention (DBI) were observed for stroke survivors (SMD = 0.34, 95% CI 0.13 to 0.56; p = 0.002), patients diagnosed with other neurological disorders (SMD = 0.17, 95% CI 0.03 to 0.32; p = 0.021), and the frail population (SMD = 0.25, 95% CI 0.0 to 0.5; p = 0.051). Sub-group analysis and meta-regression revealed that neither variable modified the effects of the DBI on measures of strength.
Conclusions: Overall, DBI may serve as an effective method to improve measures of strength in adults, regardless of their health status as well as the type of digital device, the presence of human-computer interaction, and the age of participants. In addition, the DBI was found to be more effective than traditional training or rehabilitation methods.

10. Impact of Active Physiotherapy on Physical Activity Level in Stroke Survivors: A Systematic Review and Meta-Analysis. 
Goncalves S, Le Bourvellec M, Mandigout S, et al. 
Stroke. 2023 Dec; 54(12):3097-3106. doi: 10.1161/STROKEAHA.123.043629.
Results: Of 5590 identified references, 25 randomized controlled trials were eligible, and 21 had available data. The random-effects meta-analysis resulted in a small, significant effect size in favor of active physiotherapy measured using objective or subjective tools (21 studies, 1834 participants, standardized mean difference, 0.22 [95% CI, 0.04-0.40]; heterogeneity I2=65%), and a medium significant effect when objective tools were used (9 studies, 424 participants, standardized mean differences, 0.48 [95% CI, 0.03-0.92]; I2=73%). Meta-regression showed that 35% of the variance in trial outcome was explained by the measurement tool (objective or subjective) and 23% by age. None of the variances were associated with a specific dosage in terms of frequency, time, exercise duration, or the severity of the disability.
Conclusions: Active physiotherapy seems to increase objective physical activity in community-dwelling stroke survivors. However, the evidence is of very low certainty.
 
11. Optimal resistance exercise training parameters for stroke recovery: A protocol for a systematic review. Free full article
Noguchi KS, Moncion K, Wiley E, et al. 
PLoS One. 2023 Dec 7;18(12): e0295680. doi: 10.1371/journal.pone.0295680.
Main outcome measures: The construct of interest is stroke recovery. An advisory group of clinicians, researchers, and partners with lived experience of stroke will be consulted to determine specific outcome measures of interest, and to rank their relative importance. We expect to include measures of physical function, strength, cognition, and quality of life. Random-effects meta-analyses will be used to pool results for each outcome across studies, and RT parameters (frequency, intensity, type, and duration) will be used as covariates in meta-regression analyses.
Conclusion: The results of this review will inform the optimal RT prescription parameters for promoting stroke recovery.

12. Effects of virtual reality in the early-stage stroke rehabilitation: A systematic review and meta-analysis of randomized controlled trials. 
Hao J, Yao Z, Harp K, et al. 
Physiother Theory Pract. 2023 Dec 2;39(12):2569-2588. doi: 10.1080/09593985.2022.2094302.
Results: Seventeen randomized controlled trials were included in this review, and all of them meet the criteria for good quality. The results confirmed the feasibility of applying virtual reality (VR) in early stroke rehabilitation. In the meta-analyses, there were no significant differences between VR and control on upper extremity function (SMD = 0.22, P = .10), Activities of Daily Living outcomes (SMD = 0.15, P = .11), balance (SMD = 0.18, P = .86), and cognition (SMD = 0.34, P = .06).
Conclusion: VR is a feasible approach and demonstrates comparable effectiveness in functional outcomes with conventional rehabilitation in patients with stroke at the early-stage. Further research focusing on the application of VR in acute stroke survivors with adequate sample size, additional follow-up evaluation and valid outcome measures are warranted.

13. Mobile health applications for improving physical function, physical activity, and quality of life in stroke survivors: a systematic review. 
Rintala A, Kossi O, Bonnechère B, et al. 
Disabil Rehabil. 2023 Dec;45(24):4001-4015. doi: 10.1080/09638288.2022.2140844. 
Results: Five RCTs, two non-RCTs, and four uncontrolled clinical trials were included with a total of 264 stroke survivors. Eleven apps were identified with a physical training component using features of gamification (six apps), exercise prescription (three apps), and physical activity (two apps). Six out of seven studies reported statistically significant improvements in physical function in favor of the experimental group, with the most robust findings for upper extremity function. For physical activity, statistically significant improvements were seen in the experimental groups. Only one study showed significant improvement in quality of life. Overall study quality was fair.
Conclusions: mHealth apps containing a physical training component are promising for physical function and physical activity in stroke rehabilitation. Further research is warranted to confirm these conclusions. 

14. Effects of Constraint-Induced Movement Therapy and Application Time and Duration of Intervention for Lower Extremity in Stroke: A Systematic Review. 
Afridi A, Khalid S, Tahir RM, et al. 
J Coll Physicians Surg Pak. 2023 Dec;33(12):1418-1425. doi: 10.29271/jcpsp.2023.12.1418. 
The primary aim of this review was to determine the effects of CIMT (constraint-induced movement therapy) on gait, balance, and motor functions of the lower extremity in stroke. The secondary aim was to determine the optimal dosage, application time, and duration of CIMT in the lower extremity in stroke. PubMed (1999-July 2021), Pedro (2000-December 2020), Google Scholar (1999-Febraury 2022), and Cochrane Library (2000-Febraury 2022) were searched in February 2022. The risk of bias was calculated through the criteria outlined in the (Cochrane-Handbook for Systematic-Reviews of Interventions). Eight RCTs were included in this review. CIMT was found to be effective in improving balance, gait, and motor functions of lower limbs; however, its superiority in comparison to the control group was not significant, no specific dosage was mentioned for lower limb CIMT as different studies used different durations and intensities of CIMT.
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1. Physical activity and neurotrophic factors as potential drivers of neuroplasticity in Parkinson's Disease: A systematic review and meta-analysis.
Rotondo R, Proietti S, Perluigi M, et al., 
Ageing Res Rev. 2023 Dec; 92:102089. doi: 10.1016/j.arr.2023.102089. 
A total of 18 articles, of which exercise programs of interventions were codified in terms of type, intensity and duration adopting a standardisation methodology, were included in the systematic review. Six papers, describing the effect of different training programs on BDNF and IGF-1 levels, were included and independently analysed in two meta-analyses. Quantitative analysis for BDNF indicated a statistically significant improvement in serum concentration of PD patients (MD: 5.99 ng/mL; 95%IC: 0.15 -11.83; I2 = 77%) performing physical activity compared with control conditions in RCTs. Preliminary evidence supported the hypothesis that a moderate intensity aerobic exercise (MIAE) would be necessary to induce the changes in NFs. However, sensitivity analysis of meta-analysis and the few studies included in subgroup analysis did not support these results. Alongside, meta-analysis followed by sensitivity analysis revealed a potential change in serum IGF-1 (MD: 33.47 ng/mL; 95%IC: 8.09-58.85) in PD patients performing physical activity with respect controls in RCT studies. Considering the limited evidence to support or refute the increase in NFs levels in PD patients performing physical activity, there is a need to develop a rigorous controlled randomized trial, with standardization for loading intensity of physical activity, greater sample size, and a correct stratification of PD patients to establish a well-defined correlation between physical activity and NFs levels.
2. Effects of HiBalance training program on physical function of individuals with idiopathic Parkinson disease: a systematic review and meta-analysis.
Authors: Malmir K, Ashrafganjooie M.
Eur Geriatr Med. 2023 Dec; 14(6):1273-1288. doi: 10.1007/s41999-023-00860-4. 
Results: Six studies underwent qualitative analysis, with two randomized-controlled trials and one multi-center clinical trial being included in the meta-analysis. HiBalance training exhibited a significant impact on physical function (SMD = 0.49; P = 0.0003). The Mini-BESTest score and gait velocity displayed improvements with moderate-effect sizes. However, solely gait velocity showed clinical enhancement. Yet, these benefits did not remain at the 6- and 12-month follow-ups post-intervention. Self-reported function measures showed no alteration post-HiBalance training. Publication bias was absent.
Conclusion: HiBalance training led to clinically significant improvements solely in gait velocity, though these gains waned over time. The findings suggest the necessity of refining the HiBalance program to sustain positive outcomes and ensure lasting enhancements. This underscores the importance of post-HiBalance training exercise programs to maintain benefits in the long term.
3. Long-term efficacy of hydrotherapy on balance function in patients with Parkinson's disease: a systematic review and meta-analysis. Free Full Text 
Authors: Liu Z, Huang M, Liao Y, et al., 
Front Aging Neurosci. 2023 Dec 13; 15:1320240. doi: 10.3389/fnagi.2023.1320240. 
Results: A total of 149 articles were screened, and 5 high-quality RCTs involving 135 PD patients were included. The results of the meta-analysis showed positive long-term effects of hydrotherapy on balance function compared to the control group (SMD = 0.69; 95% CI = 0.21, 1.17; p = 0.005; I2 = 44%), However, there were no significant long-term effects of hydrotherapy on motor function (SMD = 0.06; 95% CI = -0.33, 0.44; p = 0.77; I2 = 0%), mobility and quality of life (SMD = -0.21; 95% CI = -0.98, 0.57; p = 0.6; I2 = 71%). Interestingly, the results of the sensitivity analysis performed on mobility showed a clear continuation effect of hydrotherapy on mobility compared to the control group (SMD = -0.80; 95% CI = -1.23, -0.37; p < 0.001; I2 = 0%).
Conclusion: The long-term effects of hydrotherapy on PD patients mainly focus on balance function, and the continuous effects on motor function, mobility, and quality of life are not obvious.
4. The effect of home-based exercise on motor symptoms, quality of life and functional performance in Parkinson's disease: a systematic review and meta-analysis. Free Full Text 
Authors: Yang Y, Fu X, Zhang H, et al., 
BMC Geriatr. 2023 Dec 19;23(1):873. doi: 10.1186/s12877-023-04595-6.
Results: A total of 20 studies involving 1885 PD patients were included. Meta-analysis results showed that home-based exercise had a small effect in relieving overall motor symptoms in PD patients (SMD = -0.29 [-0.45, -0.13]; P < 0.0001), improving quality of life (SMD = 0.20 [0.08, 0.32]; P < 0.0001), walking speed (SMD = 0.26 [0.05, 0.48]; P = 0.005), balance ability (SMD = 0.23 [0.10, 0.36]; P < 0.0001), finger dexterity (SMD = 0.28 [0.10, 0.46]; P = 0.003) and decreasing fear of falling (SMD = -0.29 [-0.49, -0.08]; P = 0.001). However, home-based exercise did not significantly relieve the overall motor symptoms of PD patients when the training period was less than 8 weeks and the total number of sessions was less than 30.
Conclusion: During times of limited physical activity due to pandemics such as COVID-19, home-based exercise is an alternative to maintain and improve motor symptoms in PD patients. In addition, for the minimum dose of home-based exercise, we recommend that the exercise period is no less than 8 weeks and the total number of sessions is no less than 30 times.
5. Effects of physical exercise interventions on cognitive function in Parkinson's disease: An updated systematic review and meta-analysis of randomized controlled trials.
Kim R, Lee TL, Lee H, et al.,  
Parkinsonism Relat Disord. 2023 Dec; 117:105908. doi: 10.1016/j.parkreldis.2023.105908. 
Results: Twenty-one randomized controlled trials including 761 patients with PD were eligible for inclusion. Physical exercise interventions led to significant improvements in global cognitive function (SMD = 0.69; 95 % CI = 0.31 to 1.06; P < 0.001). With respect to cognitive domains, the significant effect of exercise was found on executive function (SMD = 0.94; 95 % CI = 0.05 to 1.83; P = 0.039), but not on attention/working memory, language, memory, and visuospatial function. In moderator variable analyses, the effect on global cognition was observed in combined exercise programs (SMD = 0.79; 95 % CI = 0.46 to 1.12; P < 0.001), whereas there were no significant positive effects in aerobic exercise programs, strength exercise programs, and flexibility exercise programs. In addition, exercise interventions of light-to-moderate intensity with at least 60 min in duration, and of any frequency or period, were beneficial to the global cognitive function.
Conclusion: This updated systematic review and meta-analysis suggests that physical exercise interventions are effective in improving global cognitive function and, to a lesser extent, executive function in patients with PD. At least 60 min a day of combined exercise programs on as many days of the week as feasible may be recommended as the non-pharmacological therapeutic option to improve cognitive function.
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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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