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[bookmark: _Hlk97632346]Welcome to November 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.

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



[bookmark: guidelines][bookmark: _Guidelines][bookmark: _Hlk127401422][bookmark: _Hlk106687437][bookmark: _Hlk97704284]Guidelines
[bookmark: _Stroke]No guidelines found for CP, LBP, stroke and PD. 
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1. Application of Virtual Reality-Assisted Exergaming on the Rehabilitation of Children with Cerebral Palsy: A Systematic Review and Meta-Analysis.
Tobaiqi MA, Albadawi EA, Fadlalmola HA et al., J Clin Med. 2023 Nov 14;12(22):7091. doi: 10.3390/jcm12227091
Results: Virtual Reality-assisted exergaming was more effective than conventional physiotherapy in improving the Gross Motor Function Measurement (GMFM)-88 score (MD = 0.81; 95% CI [0.15, 1.47], p-value = 0.02) and the GMFM walking and standing dimensions (MD = 1.45; 95% CI [0.48, 2.24], p-value = 0.003 and MD = 3.15; 95% CI [0.87, 5.42], p-value = 0.007), respectively. The mobility and cognitive domains of the Pediatric Evaluation of Disability Inventory score (MD = 1.32; 95% CI [1.11, 1.52], p-value < 0.001) and (MD = 0.81; 95% CI [0.50, 1.13], p-value < 0.0001) were also improved. The Canadian Occupational Performance Measure performance domain (MD = 1.30; 95% CI [1.04, 1.56], p-value < 0.001), the Wee Functional Independence Measure total score (MD = 6.67; 95% CI [6.36, 6.99], p-value < 0.0001), and the Melbourne Assessment of Unilateral Upper Limb Function-2 score (p-value < 0.001) improved as well. This new intervention is similarly beneficial as conventional therapy in improving other efficacy measures.
Conclusion: Our findings suggest that VR-assisted exergaming may have some advantages over conventional rehabilitation in improving CP children's functioning and performance in daily life activities, upper and lower limb mobility, and cognition. VR-assisted exergaming seems to be as effective as conventional physiotherapy in the other studied function measures. With its potential efficacy, better feasibility, no reported side effects, and entertaining experience, VR-assisted exergaming may be a viable complementary approach to conventional physiotherapy in rehabilitating children with CP.

2. Systematic review and network meta-analysis of robot-assisted gait training on lower limb function in patients with cerebral palsy. 
Wang Y, Zhang P, Li C.  Neurol Sci. 2023 Nov; 44(11):3863-3875. doi: 10.1007/s10072-023-06964-w. 
Results:  A total of 14 studies were included in the review. The meta-analysis showed that robot-assisted gait training (RAGT) significantly improved Gross Motor Function Measure-88 (GMFM-88) D and E,  Berg Balance Scale (BBS) , and  6-minute walk test  scores in Cerebral Palsy (CP) patients compared with conventional rehabilitation. However, for walking speed and modified Ashworth Scale (MAS), the intervention effect of robot-assisted gait training was insignificant. The network meta-analysis showed that the best probability ranking for the effect of the 3 different robots on the GMFM-88 D score was LokoHelp (P = 0.66) > Lokomat (P = 0.28) > 3DCaLT (P = 0.06) and the best probability ranking for the GMFM-88 E score was LokoHelp (P = 0.63) > 3DCaLT (P = 0.21) > Lokomat (P = 0.16).
Conclusion:  RAGT positively affects walking and balance function in patients with CP, while efficacy in improving gait speed and muscle spasticity is unknown. The best treatment among the different robots is LokoHelp. Future high-quality, long-term follow-up studies are needed to explore the clinical efficacy of RAGT in depth

3. Effects of vestibular rehabilitation training combined with anti-vertigo drugs on vertigo and balance function in patients with vestibular neuronitis: a systematic review and meta-analysis.
Chen J, Liu Z, Xie Y et al., Front Neurol. 2023 Nov 9;14:1278307. doi: 10.3389/fneur.2023.1278307. eCollection 2023.
Results: 21 studies including 1,415 patients were included in this review for meta-analysis. According to the Physiotherapy Evidence Database (PEDro) quality assessment, four studies received high quality (≥seven scores) and 17 studies received moderate quality (six scores). The meta-analysis showed that Vestibular Rehabilitation Training (VRT) combined with anti-vertigo drugs significantly reduced the Dizziness Handicap Inventory (DHI) score, the Vestibular Disorders Activities of Daily Living Scale (VADL) score and the Canal Paresis (CP) score and improved the overall efficiency and the Berg Balance Scale (BBS) score, promoting vestibular evoked myogenic potentials (VEMPs) returned to normal in Vestibular neuritis (VN)compared to simple anti-vertigo drugs or VRT alone.
Conclusion: The results of this meta-analysis demonstrate the efficacy and safety of VRT combined with anti-vertigo drugs in patients with VN. Combined therapy can alleviate vestibular dysfunction such as vertigo and vomiting in patients, improve daily activity ability and balance ability, in addition to VRT has fewer adverse reactions, so it is extremely safe. However, there are shortcomings such as lack of long-term follow-up and different frequency and duration of treatment. Therefore, future randomized controlled trials (RCTs) with larger sample sizes and longer-term observations are needed to verify the effectiveness of VRT in combination with anti-vertigo drugs for VN

4. The effects of power exercises on body structure and function, activity and participation in children with cerebral palsy: an ICF-based systematic review.
Kara OK, Gursen C, Cetin SY et al., Disabil Rehabil. 2023 Nov;45(22):3705-3718. doi: 10.1080/09638288.2022.2138575
Results: The overall RoB of four randomised clinical trials was low, one had some concerns and two were rated as high. Moderate evidence was found that power exercises increased walking speed, activities of daily living, muscle strength, and enhanced gross motor function more than a routine physical therapy program.
Conclusion: The lack of stronger evidence for power training interventions to improve muscle architecture, muscle function, walking capacity, and mobility in children with CP might be explained by the differences in training protocols and degree to which these meet the physiological definition of power, different methods of measuring power, limited durations of training, and the relative effectiveness of control interventions. Future studies should include a stronger focus on child and family-centred participation goals.

5. Effects of Functional Electrical Stimulation Cycling Combined With Arm Cranking Exercise on Cardiorespiratory Fitness in People With Central Nervous System Disorders: A Systematic Review and Meta-analysis.
Máté S, Sinan-Fornusek C, Dhopte P et al., Arch Phys Med Rehabil. 2023 Nov;104(11):1928-1940. doi: 10.1016/j.apmr.2023.03.026.
Results: During acute bouts of exercise, hybrid Functional Electrical Stimulation (FES) cycling was moderately more effective than arm crank ergometry (ACE) (effect size [ES] of 0.59 (95% CI 0.15-1.02, P=.008) in increasing V̇o2peak from rest. There was a large effect on the increase of V̇o2peak from rest for hybrid FES cycling compared with FES cycling (ES of 2.36 [95% CI 0.83-3.40, P=.003]). Longitudinal training with hybrid FES cycling showed a significant improvement in V̇o2peak from pre to post intervention with a large, pooled ES of 0.83 (95% CI 0.24-1.41, P=.006)
Conclusions: Hybrid FES cycling produced higher V̇o2peak compared with ACE or FES cycling during acute bouts of exercise. Hybrid FES cycling can improve cardiorespiratory fitness in people with spinal cord injury (SCI). Additionally, there is emerging evidence that hybrid FES cycling might increase aerobic fitness in people with mobility disability related to Central Nervous System disorders.
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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. 
Results:  We identified 4 high-quality clinical practice guidelines (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, et al., Altern Ther Health Med. 2023 Nov;29(8):110-120. PMID: 36399082.
Results:  A total of 8 randomized control trials (RCTs) involving 414 patients were included in the meta-analysis. All trials examined the efficacy of dry needling (DN) in patients with chronic low back pain (LBP). Results suggested that compared with other treatments, dry needling combined was more effective in alleviating the pain intensity of LBP post-intervention (standardised mean difference [SMD], -0.42; 95% confidence interval [CI], -0.79 to -0.05; P = .03) and at short- term (SMD -0.99, 95% CI -1.61 to -0.37, P = .002).
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

3. Exercise intervention for patients with chronic low back pain: a systematic review and network meta-analysis
Li Y, Yan L, Hou L, et al. Front Public Health. 2023 Nov 17;11:1155225. doi: 10.3389/fpubh.2023.1155225. PMID: 38035307; PMCID: PMC10687566.
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 chronic low back pain (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

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. 
Results: 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 to effectiveness or a balanced emphasis within four 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, Verville L et al., J Occup Rehabil. 2023 Dec;33(4):625-635. doi: 10.1007/s10926-023-10120-8. Epub 2023 Nov 22. 
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:  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 whole-body vibration therapy  (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 non-specific low back pain 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. PMID: 37962085; PMCID: PMC10662677.
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.
Conclusion:  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, Yu H, et al., J Occup Rehabil. 2023 Dec;33(4):651-660. doi: 10.1007/s10926-023-10121-7. 
Results: Seventeen randomized controlled trails (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 transcutaneous electrical stimulation (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 chronic primary low back pain, 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 virtual reality (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).
VR-based interventions are effective in the management of chronic low back ache 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, Crevenna R. 
Wien Med Wochenschr. 2023 Nov 24. English. 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. Epub 2023 Jul 10. PMID: 37041724.
Results: Seven of 391 articles met the eligibility criteria and were included in the meta-analysis. Random effects meta-analysis comparing early physical therapy (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,. J Occup Rehabil. 2023 Dec;33(4):636-650. doi: 10.1007/s10926-023-10124-4. Epub 2023 Nov 22. PMID: 37991647; PMCID: PMC10684665.
Results: We screened 2503 records (after initial screening through Cochrane randomized-controlled trail (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 chronic primary low back pain

13. Effects of Motor Control Exercises in Patients With Chronic Nonspecific Low Back Pain: A Systematic Review and Meta-Analysis
Capel-Alcaraz AM, Castro-Sánchez AM, Matarán-Peñarrocha et al, Clin J Sport Med. 2023 Nov 1;33(6):579-597. doi: 10.1097/JSM.0000000000001175. Epub 2023 Jul 11. PMID: 37432388.
 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.

14. Effectiveness of remote physiotherapeutic e-Health interventions on pain in patients with musculoskeletal disorders: a systematic review
Toonders SAJ, van der Meer HA, van Bruxvoort T, Veenhof C, Speksnijder CM. 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. 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. 

15. Effectiveness of Neural Mobilisation on Pain Intensity, Functional Status, and Physical Performance in Adults with Musculoskeletal Pain - A Systematic Review with Meta-Analysis
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

16. 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
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 chronic low backpain (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
Back to content
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1. Effects of mirror therapy on spasticity and sensory impairment after stroke: Systematic review and meta-analysis. Free Full text article
Muñoz-Gómez E, Inglés M, Aguilar-Rodríguez M et al. 
PM R. 2023 Nov; 15 (11):1478-1492. doi: 10.1002/pmrj.12964. 
Synthesis: Fifteen RCTs (653 volunteers) were included. Spasticity improvements achieved with MT were similar to those obtained with cross-training (standard mean difference [SMD]: 0.12, 95% confidence interval [CI]: -0.43 to 0.68). In addition, when further combined with conventional exercise, spasticity improved similarly in both groups (SMD: 0.10, 95% CI: -0.16, 0.36). Lastly, when MT plus exercise was compared to exercise alone, spasticity decreased in both groups (SMD: 0.16, 95% CI: -0.16 to 0.48). Nevertheless, none of the Interventions seem effective on sensory impairment (SMD: 0.27, 95% CI: -0.28 to 0.81).
Conclusions: MT is equally effective as other exercise therapies, such as cross-training and conventional exercise, for improving spasticity in stroke survivors, whereas none of the explored interventions yielded beneficial effects on sensory impairment. Further well-designed RCTs are needed to confirm the results.

2. Peripheral electrical stimulation on neuroplasticity and motor function in stroke patients: a systematic review and meta-analysis.
Beijora AC, Back AP, Fréz AR, Azevedo MRB, Bertolini GRF.
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.

3. Effect of Qigong exercise on non-motor function and life quality in stroke patients: A systematic review and meta-analysis.
Lan Y, You Q, Jiang Q, Peng X, Cao S, Sun J.
Brain Behav. 2023 Nov; 13 (11):e3246. doi: 10.1002/brb3.3246. 
Results: A total of 16 eligible randomized controlled trials with 1253 stroke patients were included. As indicated by the Barthel Index, Qigong was associated with the improvement in daily living activities of stroke patients (MD: 10.72, 95% CI: 5.88∼15.57). It was also found that Qigong was helpful in improving life quality (SSQLS, MD: 14.41, 95% CI: 5.56∼23.25) and reducing NDSs among them (NDS, MD: -4.56, 95% CI: -6.99∼-2.14). After sensitivity analysis, the effect of Qigong on these functions and life quality did not change significantly. By subgroup analysis of intervention duration, we found that long-term intervention (MD: 11.83, 95% CI: 2.80∼20.86) had a better effect on the improvement of daily living activities than short-term intervention (MD: 10.07, 95% CI: 6.15∼14.00) (pfor subgroup differences = .001).
Conclusions: Pooled results suggested that Qigong had beneficial effects on ADL, neurological function, and life quality in stroke patients, which may provide an option for their rehabilitation.

4. Effects of multicomponent exercise on quality of life, depression and anxiety among stroke survivors: A systematic review and meta-analysis.
Song YY, Sun WJ, Wang C, Tian YM, Liu H, Jiang Y.
J Clin Nurs. 2023 Nov; 32 (21-22):7677-7690. doi: 10.1111/jocn.16853. 
Results: Of 15,351 records identified, nine were eligible and data were available for seven randomised controlled trials, three of which were identified as having a high risk of bias, one as low risk, and five as having some concerns. Subgroup pooled analyses indicated that multicomponent exercise engaged in longer exercise sessions (>60 min) was effective in improving quality of life immediately post-intervention and through 3-6 months post-intervention. However, multicomponent exercise did not significantly affect depression and anxiety.
Conclusions: Multicomponent exercise with longer duration of exercise sessions has promising effects on both short- to medium-term quality of life among stroke survivors.

5. A systematic review examining the effect of vitamin D supplementation on functional outcomes post-stroke. Free Full text article
Fleet JL, McIntyre A, Janzen S et al.
Clin Rehabil. 2023 Nov; 37(11):1451-1466. doi: 10.1177/02692155231174599.
Results: In total, 691 patients were studied for which 11 of 13 outcome measures showed improvement with vitamin D supplementation.
Conclusions: The majority of studies showed a statistical improvement in motor function, mobility, and stroke impairment with vitamin D supplementation; however, the evidence did not support an improvement in activities of daily living with treatment. Despite this, there may not be clinical significance. Strong, methodologically sound, randomized controlled trials are required to verify these findings.

6. Applications of Repetitive Transcranial Magnetic Stimulation to Improve Upper Limb Motor Performance After Stroke: A Systematic Review. Free Full-text article
Safdar A, Smith MC, Byblow WD, Stinear CM.
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 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.

7. Dose, Content, and Context of Usual Care in Stroke Upper Limb Motor Interventions: A Systematic Review. Free full-text article
Newton SP, Dalton EJ, Ang JY, Klaic M, Thijs V, Hayward KS.
Clin Rehabil. 2023 Nov; 37(11):1437-1450. doi: 10.1177/02692155231172295. 
Results: Eight studies were included from four countries, largely reflecting inpatient rehabilitation. Time in therapy ranged from 23 to 121 min/day. Time on task ranged from 8 to 44 min/day. Repetitions ranged from 36 to 57/session, and 15 to 282/day. Time on task was lowest in the stratum of people with severe upper limb impairment (8 min/day), the upper limit for this stratum was 41.5 min/day. There was minimal reporting of usual care content across all studies.
Conclusion: Upper limb motor intervention dose appears to be increasing in usual care compared to prior reports (e.g., average 21 min/day and 23 to 32 repetitions/session). Context variability suggests that doses are lowest in the stratum of patients with a severely impaired upper limb. Consistent reporting of the multiple dimensions of dose and content is necessary to better understand usual care offered during inpatient rehabilitation.

8. Impact of Active Physiotherapy on Physical Activity Level in Stroke Survivors: A Systematic Review and Meta-Analysis. 
Goncalves S, Le Bourvellec M, Mandigout S, Duclos NC.
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.

9. Mirror therapy combined with neuromuscular electrical stimulation for poststroke lower extremity motor function recovery: a systematic review and meta-analysis. Free full-text article
Oh ZH, Liu CH, Hsu CW et al. 
Sci Rep. 2023 Nov 16; 13 (1):20018. doi: 10.1038/s41598-023-47272-9.
Results and Conclusion
In total, six RCTs which involving 181 participants were included. Our findings indicate that MT combined with NMES elicits greater improvement relative to control group in walking speed (SMD = 0.67, 95% confidence interval [CI] 0.26-1.07, P = 0.001), Berg Balance Scale (SMD = 0.72; 95% CI 0.31-1.13; P = 0.0007), cadence (SMD = 0.59, 95% CI 0.02-1.16, P = 0.04), step length (SMD = 0.94, 95% CI 0.35-1.53, P = 0.002), and stride length (SMD = 0.95, 95% CI 0.36-1.54, P = 0.002) but not in modified Ashworth scale (SMD = - 0.40, 95% CI - 1.05 to 0.26, P = 0.23). Our findings suggest that MT combined with NMES may be a suitable supplemental intervention to conventional therapy in stroke survivors.
10. Effect of whole-body vibration training on the recovery of lower limb function in people with stroke: a systematic review and meta-analysis. 
Yang X, Xue X, Tu H, Li N.
Disabil Rehabil. 2023 Nov; 45 (23):3823-3832. doi: 10.1080/09638288.2022.2138993. 
Results: A total of 13 RCTs were included, including 687 patients. The results showed that compared with the control group, the overall difference in balance function was statistically significant [MD = 4.23, 95% CI 2.21 ∼ 6.26, p < 0.0001]. There was no significant difference in the evaluation indexes of lower limb motor function, including the TUG, 10MWT, 6MWT, and FMA - LE. The overall difference in lower limb muscle spasticity was statistically significant [MD = -0.53, 95% CI -0.81 ∼ 0.26, p = 0.0001].
Conclusions: Compared with the control group, using WBVT treatment has a more obvious effect on the recovery of lower limb function and muscle spasticity, and there is no obvious advantage in motor function recovery. IMPLICATIONS FOR REHABILITATION. This Systematic Review and meta-analysis of evidence suggest that whole-body vibration training is effective in the rehabilitation of lower limb function in patients with stroke. Whole body vibration training may be a better choice for improving balance and spasm in people with stroke. Currently it is not known which whole-body vibration training model with vibration intensity, stimulus type and duration is most effective and to design more targeted interventions.

11. Effectiveness of Huangqi Guizhi Wuwu decoction combined with rehabilitation training for shoulder hand syndrome after stroke: A systematic review and meta-analysis. Free full text article
Shi Z, Wang S, Wu F, Liu Z, Wang Y.
Medicine (Baltimore). 2023 Nov 24; 102 (47):e36282. doi: 10.1097/MD.0000000000036282.
Results: Thirteen studies involving 1270 patients were included in this study. Meta-analysis showed that the combined treatment was significantly more effective than standalone rehabilitation therapy (odds ratio = 4.49; 95%CI: 2.98-6.76; Z = 7.17; P < .00001). Compared with the control group, the intervention group had a lower visual analog scale score (mean difference [MD] = -2.80, 95%CI (-3.15, -2.45), Z = 15.84, P < .00001). In addition, the Fugl-Meyer assessment scale score improved (MD = 9.69, 95%CI (7.60, 11.78), Z = 9.08, P < .00001). The SHS score in the intervention group decreased more compared to the control group (standard mean difference = -2.27, 95%CI (-3.19, -1.34), Z = 4.79, P < .00001). Serum biomarkers related to SHS decreased, including serum substance P (MD = -7.52, 95%CI (-8.55, -6.48), Z = 14, P < .00001) and bradykinin (MD = -1.81, 95%CI (-2.68, -0.95), Z = 4.1, P < .00001). Although there was no statistical difference in joint mobility score (MD = -4.19, 95%CI (-8.16, -0.22), Z = 4.79, P = .28), sensitivity analysis after excluding one study still suggested that the joint mobility score of the combined treatment group was higher than that of the standalone rehabilitation treatment group.
Conclusion: The results of this study indicate that HGWD combined with rehabilitation training may be more effective in treating SHS after stroke compared to standalone rehabilitation therapy
12. Efficacy of acupuncture in the treatment of limb dyskinesia after stroke: a systematic review and meta-analysis.
Tao YX, Wu YH, Zhu GQ, Wang M.
Eur Rev Med Pharmacol Sci. 2023 Nov; 27 (22):10985-10993. doi: 10.26355/eurrev_202311_34467.
Results: After searching and screening, 17 pieces of literature involving 1,928 participants were included, with 962 participants in the control group and 966 in the study group. Results from the included studies suggested significant benefits provided by acupuncture to improve FMA scores and BI. In specific, incorporation of acupuncture in the treatment of post-stroke limb movement disorders significantly reduced the overall FMA scores of patients by 3.45 (95% CI: 0.22, 6.69) points, the upper extremity FMA scores by 3.63 (95% CI: 0.64, 6.62) points, the lower extremity FMA scores by 3.56 (95% CI: 1.78, 5.35) points, and BI by 7.75 (95% CI: 3.35, 12.16) points.
Conclusions: Acupuncture as an adjunct to the management of post-stroke limb movement disorders contributes significantly to enhancing the motor function and quality of life of patients. However, the evidence of this study is compromised by the limited quantity of the included randomized controlled trials (RCTs) and the mediocre methodological quality. Therefore, high-quality randomized controlled trials are required to validate the benefits of acupuncture on the motor function of patients with post-stroke limb movement disorders

13. A meta-analysis of functional recovery of aphasia after stroke by acupuncture combined with language rehabilitation training. Free full-text article
Results: A total of 16 clinical randomized controlled trials, including 1258 patients, were included in this meta-analysis. The results showed that compared to simple rehabilitation training or acupuncture treatment alone, the combination of acupuncture and language rehabilitation training was more effective in improving clinical outcomes for patients with post-stroke aphasia.
Conclusions: The results of this meta-analysis indicate that acupuncture combined with language rehabilitation training can effectively improve the language function of post-stroke aphasia patients and increase clinical effectiveness. However, further research is needed to confirm these findings and provide a more reliable evidence-based basis for clinical practice. In particular, additional studies with large sample sizes, high quality, and more specific and standardized outcome measures are needed to strengthen the evidence. The limited quantity and quality of the current studies may affect the generalizability of the results.
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1. The role of robot-assisted training on rehabilitation outcomes in Parkinson's disease: a systematic review and meta-analysis.
Tao Y, Luo J, Tian J, et al., 
Disabil Rehabil. 2023 Oct 11:1-19. doi: 10.1080/09638288.2023.2266178.
Results: A total of 21 studies were included, 18 studies related to lower limbs rehabilitation and 3 studies related to upper limbs rehabilitation, involving a total of 787 participants. The results showed that robot-assisted rehabilitation significantly improved indicators of lower limb motor function UPDRS Part III (WMD = -3.58, 95% CI = -5.91 to -1.25, p = 0.003) and BBS (WMD = 4.24, 95% CI = 2.88 to 5.54, p < 0.001), as well as non-motor symptoms of fatigue (WMD = -13.39, 95% CI = -17.92 to -8.86, p < 0.001) in PD patients. At the level of upper limb function, there was no statistically significant difference in the outcome measures of PFS (WMD = -0.25, 95% CI = -4.44 to 3.93, p = 0.9) and BBT (WMD = 1.73, 95% CI = -2.85 to 6.33, p = 0.458).
Conclusion: Robot-assisted rehabilitation significantly improved motor function, fatigue, and balance confidence in PD patients, but current evidence doesn't show that intelligent rehabilitation systems improve upper limb function. In particular, robotics combined with virtual reality worked best.

2. The effectiveness and safety of non-pharmacological intervention for pain management in Parkinson's disease: A systematic review.
Huissoud M, Boussac M, Joineau K, et al., 
Rev Neurol (Paris). 2023 Oct 11:S0035-3787(23)01041-X. doi: 10.1016/j.neurol.2023.04.010. 
Results & Conclusion: Eighteen published randomized control trials (RCTs) were included between 2004 and 2021 leading to a total of 976 PD patients. From them, we reported fifteen different NPIs classified in seven categories: physical exercises, balneotherapy, manual therapy, acupuncture, botanical preparation, body-psychological practice and multiprotection care. Our results have shown that NPIs for PD pain management had a low-to-moderate level of evidence showing mainly favourable results, even if some NPIs presented inconclusive results. Moreover, our review highlighted the clinical relevance of some specific NPIs in PD pain management: NPIs consisting of active physical activities, opposed to passive activities. The safety of NPIs was also confirmed since only few minor transient adverse events were reported. Nevertheless, even if some interesting results were found, the methodology of future studies needs to be more robust and to include comprehensive descriptions in order to offer reliable and sound recommendations to clinicians.

3. 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 Oct 14; 92:102089. doi: 10.1016/j.arr.2023.102089. Online ahead of print.
PMID: 37844764 Review.
Results: 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. 
Conclusion: 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

4. Spinal Cord Stimulation for Gait Disorders in Parkinson's Disease and Atypical Parkinsonism: A Systematic Review of Preclinical and Clinical Data. Free full-text link
Ciocca M, Seemungal BM, Tai YF.
Neuromodulation. 2023 Oct; 26 (7):1339-1361. doi: 10.1016/j.neurom.2023.06.003. 
Results: We identified 500 references, and 45 met the selection criteria and have been included in this study for analysis. Despite positive results in animal models, the outcomes in human studies are inconsistent.
Conclusions: The lack of blind and statistically powered studies, the heterogeneity in patient selection and study outcomes, and the poor understanding of the underlying mechanisms of action of SCS are some of the limiting factors in the field. Addressing these limitations will allow us to draw more reliable conclusions on the effects of SCS on gait and balance in extrapyramidal disorders

5. The impact of virtual reality on manual dexterity of Parkinson's disease subjects: a systematic review.
Lahude AB, Souza Corrêa P, P Cabeleira ME, et al., 
Disabil Rehabil Assist Technol. 2023 Oct; 18(7):1237-1244. doi: 10.1080/17483107.2021.2001060. 
Results: Eight studies were included in the review. Most studies have shown an improvement in outcomes for manual dexterity, but most of them presented a high risk of bias with low methodological quality. A high heterogeneity was observed in the protocols used for each study.
Conclusion: The results suggest that VR-based therapy has great potential and feasibility to be used as a manual dexterity rehabilitation protocol in PD subjects. However, these results must be interpreted carefully and studies with greater methodological rigor must be conducted. 
Implications For Rehabilitation: Rehabilitation programs using virtual reality seem to have greater adherence to the user. Immersive virtual reality systems seem to do better in manual dexterity than non-immersive systems. It is plausible to use virtual reality systems in telerehabilitation for manual dexterity training in subjects with Parkinson's' Disease. The use of Virtual Reality by the therapist in a rehabilitation program allows him to modulate the exercises, enabling a wide variety of therapeutic options.

6. Effects of Exercise-Based Interventions on Physical Activity Levels in Persons With Parkinson's Disease: A Systematic Review With Meta-analysis.
Martín-Núñez J, Calvache-Mateo A, López-López L, et al., 
J Geriatr Phys Ther. 2023 Oct-Dec 01; 46 (4):207-213. doi: 10.1519/JPT.0000000000000373. 
Results: A total of 6 studies were included in the study (1251 persons with PD). Four intervention types were identified: balance, strength, aerobic, and multimodal exercise (combination of several types of exercise programs). The meta-analysis showed that exercise interventions have a positive effect on PA (standard mean difference = 0.50, 95% CI =-0.02, 1.00; P = .06). The risk of bias was generally low.
Conclusions: The findings support the use of exercise-based interventions (aerobic exercise, balance exercise, strength exercise, and/or multimodal exercise) to improve PA levels. However, the limited number of studies and the heterogeneity of the interventions do not allow us to draw a definitive conclusion.

7. Efficacy assessment of virtual reality therapy for neuromotor rehabilitation in home environment: a systematic review.
Vibhuti, Kumar N, Kataria C.
Disabil Rehabil Assist Technol. 2023 Oct;18(7):1200-1220. doi: 10.1080/17483107.2021.1998674. 
Results: The significant outcome of the effective home-based therapy system for the exercise improved functional ability, increasing range of motion, and motivation through Virtual reality-based rehabilitation is inferred.
Conclusion: Unlike clinical settings, a home-based system provides efficacious therapy with a controlled environment. This survey facilitates bettering methods and devices for neuromotor disorders. It is a good living long-term problem-solving approach and investigates awareness, needs, and a preferred component of home-based rehabilitation services. 
Implications for Rehabilitation: VR-based rehabilitation in the home environment has many physical and mental benefits in persons with neuromotor disorders. The most commonly neuromotor disorders considered in the study were Stroke, Spinal Cord Injury, Parkinson's disease, and Cerebral Palsy. Assistive technologies in home environments can compensate for long-term disorders or be used in rehabilitation as an addition to conventional therapy. The study gives an overview of current interventions and how they can be of benefit for a person suffering from neuromotor disorders in the home environment

8. Effect of Physiotherapy Interventions on Motor Symptoms in People With Parkinson's Disease: A Systematic Review and Meta-Analysis.
Yang Y, Wang Y, Gao T, et al., 
Biol Res Nurs. 2023 Oct; 25(4):586-605. doi: 10.1177/10998004231171587. 
Results: Forty-two RCTs with 2,530 participants were included. Across all types of physiotherapy, strength training, mind-body exercise, aerobic exercise, and non-invasive brain stimulation (NiBS) were effective in improving motor symptoms as measured by the (Movement Disorders Society-) Unified PD Scale, whereas balance and gait training (BGT) and acupuncture were not. The pooled results showed that the change in mind-body exercise (MD = -5.36, 95% CI [-7.97 to -2.74], p < .01, I2 = 68%) and NiBS (MD = -4.59, 95% CI [-8.59 to -0.59], p = .02, I2 = 78%) reached clinical threshold, indicating clinically meaningful improvements. Considering the effectiveness of the interventions on motor symptoms, balance, gait and functional mobility, mind-body exercise was recommended the most.
Conclusions: Exercise appears to be a better form of physiotherapy than NiBS and acupuncture for improving motor function. Mind-body exercise showed beneficial effects on motor symptoms, balance, gait and functional mobility in people with PD, and is worthy of being promoted.

9. Physical exercise for treating non-motor symptoms assessed by general Parkinson's disease scales: systematic review and meta-analysis of clinical trials. Free full text link
Authors: Costa V, Suassuna AOB, Brito TSS, et al., 
BMJ Neurol Open. 2023 Oct 4; 5(2):e000469. doi: 10.1136/bmjno-2023-000469. 
Results: Twenty-three studies were included. The interventions were classified as multimodal, aerobic, resistance, dance, conventional physical therapy and other types. Five studies had high risk of bias. Eight studies were included in the meta-analyses. According to the criteria, four studies compared exercise with non-exercise (n=159), two compared multimodal exercise with cognitive/leisure approaches (n=128), and two compared aerobic with conventional exercise (n=40). No statistical differences were observed between exercise and non-exercise (-0.26 (-0.58 to 0.05)) and between multimodal and cognitive approaches (0.21 (-0.14 to 0.55)). However, trends were observed in the direction of exercise and cognitive approaches. A significant difference was observed favouring aerobic over conventional exercise (-0.72 (-1.36 to -0.08)).
Conclusions: Our findings suggest that exercise may have an effect on general NMS compared with non-exercise, although only a trend was observed. It was also observed for cognitive approaches over multimodal exercises. Aerobic exercise showed near-large effects compared with conventional exercise

10. Clinical assessment of upper limb impairments and functional capacity in Parkinson's disease: a systematic review. Free full text link
Capato TTC, Rodrigues R, Cury RG, et al. 
Arq Neuropsiquiatr. 2023 Oct 29. doi: 10.1055/s-0043-1772769.
Results: We found 797 studies, and 50 were included in this review (n = 2.239 participants in H&Y stage 1-4). The most common upper limbs outcome measures found in the studies were: (i) UPDRS-III and MDS-UPDRS to assess the severity and progression of PD motor symptoms (tremor, bradykinesia, and rigidity) (ii) Nine Hole Peg Test and Purdue Pegboard Test to assess manual dexterity; (iii) Spiral test and Funnel test to provoke and assess freezing of upper limbs; (iv) Technology assessment such as wearables sensors, apps, and other device were also found.
[bookmark: _GoBack]Conclusion: We found evidence to support upper limb impairments assessments in PD. However, there is still a large shortage of specific tests to assess the functional capacity of the upper limbs. The upper limbs' functional capacity is insufficiently investigated during the clinical and rehabilitation examination due to a lack of specific outcome measures to assess functionality
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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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