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[bookmark: _Hlk97632346]Welcome to February 2023 GPA Evidence Updates, bringing you 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 (indicted in red text near 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: CP_guideline][bookmark: _Hlk127401422][bookmark: _Hlk106687437]No guidelines found this month for cerebral palsy, low back pain, stroke, and Parkinson’s disease.
[bookmark: Systematic_Reviews][bookmark: _Ref97704942]Systematic Reviews 
[bookmark: CP_Systemtic_Review][bookmark: _Ref97704960][bookmark: _Hlk109796769]Cerebral palsy
1. High-intensity interval training in children and adolescents with special educational needs: a systematic review and narrative synthesis. 
International Journal of Behavioural Nutrition and Physical. 2023 Feb 9;20(1):13. 
Poon ET, Wongpipit W, Sun F, Tse AC, Sit CH.
Results:  Of the 1727 studies yielded by the database search, 13 (453 participants) were included and reviewed. We found that High-Intensity Intensity Training (HIIT) generally improved body composition, physical fitness, and cardiometabolic risk biomarkers across a spectrum of Special Education Need (SEN) (e.g., attention deficit hyperactivity disorder, cerebral palsy, developmental coordination disorder, and mental illness). Improvements in mental health and cognitive performance following HIIT have also been observed.
Conclusion: This review provides up-to-date evidence for HIIT as a viable exercise strategy for children and adolescents with SEN. Further research investigating the benefits of HIIT in a wider range of SEN populations is warranted.
2. The application of virtual reality to home-based rehabilitation for children and adolescents with cerebral palsy: A systematic review and meta-analysis. 
Hao J, Huang B, Remis A, He Z.
Physiother Theory Pract. 2023 Feb 27:1-21. 
Results: Eighteen studies were included in this review. Home-based virtual reality rehabilitation appears feasible with effects on upper extremity and gross motor function, strength, bone density, cognition, balance, walking, daily activity performance, and participation. Meta-analyses revealed significant improvements in hand function (SMD = 0.41, p= .003), gross motor function (SMD = 0.56, p= .0002), and walking capacity (SMD = 0.44, p= .01) following home-based virtual reality intervention.
Conclusion: Home-based virtual reality may serve as an adjunct to conventional facility-based therapy to promote participation in therapeutic exercises and maximize rehabilitation outcomes. Further properly designed randomized controlled trials using valid and reliable outcome measures with adequately powered sample sizes are warranted to enhance the current body of evidence using home-based virtual reality in cerebral palsy rehabilitation.
3. Effects of traditional Chinese medicine combined with modern rehabilitation therapies on motor function in children with cerebral palsy: A systematic review and meta-analysis. 
Chen Z, Huang Z, Li X et al. 
Front Neurosci. 2023 Feb 8;17:1097477
Results: A total of 2,211 participants from 22 trials were enrolled in this study. Among these, one study was at a low risk of bias and seven studies showed a high risk of bias. Significant improvements were found in Gross motor function measure (GMFM)-66 (WMD 9.33; 95% CI 0.14-18.52, P < 0.05, I 2 = 92.1%), GMFM-88 (WMD 8.24; 95% CI 3.25-13.24, P < 0.01, I 2 = 0.0%), Berg balance scale (WMD 4.42; 95% CI 1.21-7.63, P < 0.01, I 2 = 96.7%), and Activities of Daily living (ADL) (Weighted mean differences (WMD) 3.78; 95% CI 2.12-5.43, P < 0.01, I 2 = 58.8%). No adverse events were reported during the TCM intervention in the included studies. The quality of evidence was high to low.
Conclusion: Integrated Traditional Chinese Medicine (TCM) and modern rehabilitation therapies may be an effective and safe intervention protocol to improve gross motor function, muscle tone, and the functional independence of children with CP. However, our results should be interpreted carefully because of the heterogeneity between the included studies
4. Neuromuscular Electrical Stimulation of Upper Limbs in Patients With Cerebral Palsy: A Systematic Review and Meta-analysis of Randomized Controlled Trials. 
Ou CH, Shiue CC, Kuan YC et al. 
Am J Phys Med Rehabil. 2023 Feb 1;102(2):151-158. 
Results: Eight randomized controlled trials (N = 294) were included in the meta-analysis. Compared with traditional physical therapy, sensorimotor training and task-oriented training, constraint-induced movement therapy, dynamic bracing, and conventional robot-assisted therapy, neuromuscular electrical stimulation in combination with these therapies resulted in significantly greater functional scale scores (standardized mean difference = 0.80; 95% confidence interval = 0.54 to 1.06), muscle strength of upper limbs (standardized mean difference = 0.57; 95% confidence interval = 0.25 to 0.88), and spasticity of upper limbs (relative risk = 2.53; 95% confidence interval = 1.46 to 4.39; standardized mean difference = -0.18; 95% confidence interval = -0.29 to -0.06) but did not improve the wrist range of motion (standardized mean difference = 0.43; 95% confidence interval = -0.04 to 0.91). In addition, the effect of neuromuscular electrical stimulation on functional scale scores remained after 3-mo follow-up (standardized mean difference = 0.68; 95% confidence interval = 0.16 to 1.2).
Conclusions: Neuromuscular electrical stimulation effectively improved hand function, muscle strength, and spasticity in patients with cerebral palsy.
Back to content
[bookmark: LBP_Systemtic_Review][bookmark: _Ref97704971]Low back pain
1. Transcranial direct current stimulation combined with peripheral stimulation in chronic pain: a systematic review and meta-analysis
Nascimento RMD, Cavalcanti RL, Souza CG et al. 
Expert Rev Med Devices. 2023 Feb;20(2):121-140. 
Results:  Six studies were included in this review (sample of 228 participants), which investigated the combination of Transcranial Direct Current Stimulation tDCS and transcutaneous electrical nerve stimulation, peripheral electrical stimulation, breathing-controlled electrical stimulation and intramuscular electrical stimulation. The conditions studied were knee osteoarthritis, spinal cord injury, chronic low back pain, and neurogenic pain of the arms. Pain intensity, measured by visual analogue scale or numerical rating scale, was reduced in all included studies when at least one of the interventions was active, regardless they were combined or alone, with or without tDCS. However, meta-analysis showed superiority of tDCS used in combination with peripheral stimulation
Conclusions:  This systematic review and meta-analysis suggests positive effects of tDCS combined with peripheral stimulation in chronic pain conditions. However, the evidence of the primary outcome was classified as low quality due to the limited number of studies.

2. A Systematic Review and Meta-Analysis of the Effectiveness of Virtual Reality-Based Rehabilitation Therapy on Reducing the Degree of Pain Experienced by Individuals with Low Back Pain
Choi T, Heo S, Choi W, Lee S.
Int J Environ Res Public Health. 2023 Feb 16;20(4):3502
Results:  We included a total of 11 articles in the systematic review and meta-analysis, with a total of 1761 subjects. Having assessed the quality of these studies, the risk of bias was generally low with high heterogeneity. The results revealed a small to medium effect (standardized mean difference = ±0.37, 95% confidence interval: 0.75 to 0) based on evidence of moderate overall quality.
Conclusions:  There is evidence that treatment using Virtual Reality (VR) improves patients' pain. The effect size was small to medium, with the studies presenting evidence of moderate overall quality. VR-based treatment can reduce pain; therefore, it may help in rehabilitation therapy. 

3. Efficacy of Pilates on Pain, Functional Disorders and Quality of Life in Patients with Chronic Low Back Pain: A Systematic Review and Meta-Analysis
Yu Z, Yin Y, Wang J et al 
Int J Environ Res Public Health. 2023 Feb 6;20(4):2850. 
Results:   Nineteen randomized controlled trials with a total of 1108 patients were included. Compared with the controls, the results showed the following values: Pain Scale [standard mean difference; SMD = -1.31, 95%CI (-1.80, -0.83), p < 0.00001], Oswestry Disability Index (ODI) [mean difference; MD = -4.35, 95%CI (-5.77, -2.94), p < 0.00001], Roland-Morris Disability Questionnaire (RMDQ) [MD = -2.26, 95%CI (-4.45, -0.08), p = 0.04], 36-item Short-Form (SF-36) (Physical Function (PF) [MD = 5.09, 95%CI (0.20, 9.99), p = 0.04], Role Physical (RP) [MD = 5.02, 95%CI (-1.03, 11.06), p = 0.10], Bodily Pain (BP) [MD = 8.79, 95%CI (-1.57, 19.16), p = 0.10], General Health (GH) [MD = 8.45, 95%CI (-5.61, 22.51), p = 0.24], Vitality (VT) [MD = 8.20, 95%CI(-2.30, 18.71), p = 0.13], Social Functioning (SF) [MD = -1.11, 95%CI (-7.70, 5.48), p = 0.74], Role Emotional (RE) [MD = 0.86, 95%CI (-5.53, 7.25), p = 0.79], Mental Health (MH) [MD = 11.04, 95%CI (-12.51, 34.59), p = 0.36]), Quebec Back in Disability Scale (QBPDS) [MD = -5.51, 95%CI (-23.84, 12.81), p = 0.56], and the sit-and-reach test [MD = 1.81, 95%CI (-0.25, 3.88), p = 0.09]. 
Conclusions:  This meta-analysis reveals that Pilates may have positive efficacy for pain relief and the improvement of functional disorders in CLBP patients, but the improvement in quality of life seems to be less obvious.

4. Effect of integrated exercise therapy and psychosocial interventions on self-efficacy in patients with chronic low back pain: A systematic review
Vorensky M, Murray T, McGovern AF et al. 
J Psychosom Res. 2023 Feb;165:111126. 
Results: 2207 Participants were included (22-studies). integrated exercise and psychosocial  (EP) interventions positively effected self-efficacy to manage pain short-term compared to usual care (range of effects: -0.02, 0.94) and controls (range of effects: 0.69, 0.80) and intermediately compared to usual care (range of effects: 0.11, 0.29); however, no differences were found when compared to alternate interventions. EP interventions positively effected self-efficacy for physical functioning short-term compared to alternate interventions (range of effects: 0.57, 0.71), usual care (range of effects: -0.15, 0.94), and controls (range of effects: 0.31, 0.56), and intermediately compared to alternate interventions (1-study, effect: 0.57) and controls (1-study, effect: 0.56). Conclusions were limited by low to very low-quality-evidence often from risk of bias, imprecision, and clinical/statistical heterogeneity.
Conclusions: EP interventions may be more effective short-term for self-efficacy to manage pain than usual care and waitlists, but not alternate interventions. EP interventions may be effective for self-efficacy for physical functioning at short- and intermediate-term compared to alternate interventions, usual care, waitlist and attention controls. Considerations for future research include methods for blinding and measurement of self-efficacy for physical functioning.

5. mHealth Intervention for Improving Pain, Quality of Life, and Functional Disability in Patients With Chronic Pain: Systematic Review
Moreno-Ligero M, Moral-Munoz JA, Salazar A et al. 
JMIR Mhealth Uhealth. 2023 Feb 2;11:e40844.
Results: In total, 22 RCTs, involving 2641 patients with different chronic pain (CP) conditions listed in the International Classification of Diseases 11th Revision (ICD-11), including chronic low back pain (CLBP), chronic musculoskeletal pain (CMSP), chronic neck pain (CNP), unspecified CP, chronic pelvic pain (CPP), fibromyalgia (FM), interstitial cystitis/bladder pain syndrome (IC/BPS), irritable bowel syndrome (IBS), and osteoarthritis (OA). A total of 23 mHealth systems were used to conduct a variety of CP self-management strategies, among which monitoring pain and symptoms and home-based exercise programs were the most used. Beneficial effects of the use of mHealth systems in reducing pain intensity (CNP, FM, IC/BPS, and OA), QoL (CLBP, CNP, IBS, and OA), and functional disability (CLBP, CMSP, CNP, and OA) were found. Most of the included studies (18/22, 82%) reported medium methodological quality and were considered as highly recommendable; in addition, 7/22 (32%) studies had a low RoB, 10/22 (45%) had some concerns, and 5/22 (23%) had a high RoB.
Conclusions: The use of mHealth systems indicated positive effects for pain intensity in CNP, FM, IC/BPS, and OA; for QoL in CLBP, CNP, IBS, and OA; and for functional disability in CLBP, CMSP, CNP, and OA. Thus, mHealth seems to be an alternative to improving pain-related outcomes and QoL and could be part of multimodal strategies for CP self-management. High-quality studies are needed to merge the evidence and recommendations of the use of mHealth systems for CP management.



6. Effect of Trunk-Focused Exercises on Pain, Disability, Quality of Life, and Trunk Physical Fitness in Low Back Pain and How Potential Effect Modifiers Modulate Their Effects: A Systematic Review With Meta-analyses
Prat-Luri A, de Los Rios-Calonge J, Moreno-Navarro P et al. 
J Orthop Sports Phys Ther. 2023 Feb;53(2):64-93. 
Results: Forty randomized controlled trials (n = 2391) were included. TEPs showed positive effects for all outcomes versus control (SMD 0.90-2.46; 95% CI, -0.04 to 4.96; I2 61%-98%). There were small effects in favor of trunkfocused exercise programs (TEPs) versus general exercises for pain (SMD = 0.20; 95% CI, 0.03-0.37; I2 = 13.4%) and disability (SMD = 0.20; 95% CI, 0.02-0.38; I2 = 0%). Trunk and/or hip range-of-motion improvements were associated with greater reductions in pain (P<.01; β = 0.56; 95% CI, 0.25-0.87) and disability (P<.01; β = 0.66; 95% CI, 0.27-1.05). Low body mass was associated with higher pain reduction (P = .03; β = -0.17; 95% CI, -0.32 to -0.02)
Conclusions: Trunk-focused exercise programs had positive effects on pain, disability, quality of life, and trunk performance compared to control groups, and on pain and disability compared to general exercises. Increasing trunk and/or hip range of motion was associated with greater pain and disability reduction, and lower body mass with higher pain reduction

7. Effects of Resistance Training on Pain Control and Physical Function in Older Adults With Low Back Pain: A Systematic Review With Meta-analysis
Syroyid Syroyid I, Cavero-Redondo I, Syroyid Syroyid B. 
J Geriatr Phys Ther. 2023 Feb 21. 
Results: Twenty-one studies were included (n = 1661). Clear improvements were found in PF (ES = 0.32 [95% CI, 0.05-0.58]; I2 = 75.1%; P < .001), but results on LBP decrease were inconclusive (ES = 0.24 [95% CI, -0.05 to 1.10]; I2 = 75.7%; P < .001). The overall evidence of this aggregated data meta-analysis of clinical trials is level C+. Main limitations are the use of aggregated data and the large heterogeneity between studies.
Conclusions: The Qi of this meta-analysis is level I (C+). We concluded that progressive resistance training (PRT) interventions are useful for physical function improvement in older adults with generalized LBP, LBP not arising from lumbar spinal stenosis, and having body mass index less than 27. In older adults with LBP not arising from lumbar spine stenosis, PRT interventions also decrease LBP. Interventions should have a frequency of at least 3 sessions per week. In addition, at a lower level of evidence IV (C+), we recommend that interventions with a duration of more than 12 weeks should be considered, whenever possible.
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1. Immersive Virtual Reality in Post-Stroke Rehabilitation: A Systematic Review. Free PMC article.
Demeco A, Zola L, Frizziero A et al.
Sensors (Basel). 2023 Feb 3;23(3):1712. 
Results: Out of 4623, we included 12 randomized controlled trials (RCTs) involving post-acute and chronic stroke survivors, with a total of 350 patients (234 men and 115 women; mean age 58.36 years). High heterogeneity of the outcomes considered, the results showed that fully immersive virtual reality (FIVR) provides additional benefits, in comparison with standard rehabilitation. In particular, results showed an improvement in upper limb dexterity, gait performance and dynamic balance, influencing patient independence.
Conclusions: FIVR represents an adaptable, multi-faceted rehabilitation tool that can be considered in post-stroke rehabilitation, improving the compliance of the patients to the treatment and increasing the level of functioning and quality of life of stroke survivors.
2. Motivation as a Measurable Outcome in Stroke Rehabilitation: A Systematic Review of the Literature. Free PMC article
Verrienti G, Raccagni C, Lombardozzi G, et al.
Int J Environ Res Public Health. 2023 Feb 26;20(5):4187.
Results: 31 randomized clinical trials and 15 clinical trials were examined. The existing assessment tools can be grouped into two categories: the first mirroring the trade-off between patients and rehabilitation, the latter reflecting the link between patients and interventions. 
Conclusions: This study presented assessment tools which reflect participation level or apathy, as an indirect index of motivation. It is left to put forth a possible common motivation assessment strategy, which might provide valuable incentive to investigate in future research.
3. International research priority setting exercises in stroke: A systematic review. Free article
Leitch S, Logan M, Beishon L, et al. 
Int J Stroke. 2023 Feb;18(2):133-143. 
Results: From 623 titles assessed, 14 studies were eligible for inclusion, including 2410 participants and describing 165 priorities. The majority of priority setting exercises were conducted in high-income countries (86%, n = 12 articles), published between 2011 and 2021 (64%, n = 9), and included views of healthcare professionals (57%, n = 8), and stroke survivors (50%, n = 7). Caregivers (n = 3, 21%) were under-represented. The James Lind Alliance priority setting method was most commonly used (50%, n = 7). Priorities were grouped into 10 thematic categories. Rehabilitation and follow-up was the most common priority theme (15%, n = 25 priorities), followed by psychological recovery (14%, n = 23), pathology (14%, n = 23), and caregivers and support (14%, n = 23). Priorities differed by year and case-mix (stakeholder group and demographics) of respondents. No article was judged high quality for all aspects of method or reporting. Common limitations were around inclusiveness and evaluation of the exercise.
Conclusions: Stroke research priorities are dynamic and context-specific. However, there was a common theme of prioritizing research that considered life after stroke.
4. Electrophysiological Changes in Patients with Post-stroke Aphasia: A Systematic Review.
Arheix-Parras S, Glize B, Guehl D et al.
Brain Topogr. 2023 Mar;36(2):135-171. 
Results: 34 studies were included in this review: 11 were non-interventional studies and 23 were clinical trials that used specific rehabilitation methods, neuromodulation, or drugs. The results of the non-interventional studies suggested that poor language recovery was associated with slow-wave activity persisting over time. The results of some clinical trials indicated that behavioral improvements were correlated with significant modulation of the N400 component.
Conclusions: Compared with continuous electroencephalography (EEG), event-related potentials/evoked magnetic fields (ERP/EMF) may more reliably identify biomarkers of therapy-induced effects. Electrophysiology should be used more often to explore language processes that are impaired after a stroke, as it may highlight treatment challenges for patients with post-stroke aphasia.
5. Effect of wearable exoskeleton on post-stroke gait: A systematic review and meta-analysis. 
Hsu TH, Tsai CL, Chi JY, et al. 
Ann Phys Rehabil Med. 2023 Feb;66(1):101674. doi: 10.1016/j.rehab.2022.101674.
Results: We included 13 studies (492 participants) comparing exoskeleton-assisted training with dose-matched conventional gait training. Studies addressing the effect of wearing a wearable exoskeleton were unavailable. As compared with conventional gait training at the end of the intervention, exoskeleton-assisted training was superior for walking speed (mean difference [MD] 0.13 m/s, 95% CI 0.05; 0.21) and balance (standardized MD [SMD] 0.3, 95% CI 0.07; 0.54). The subgroup with chronic stroke (i.e., > 6 months) presented the outcome favouring exoskeleton-assisted training regarding overall mobility capacity (SMD 0.37, 95% CI 0.04; 0.69). At the end of follow-up, exoskeleton-assisted training was superior to conventional gait training in overall mobility (SMD 0.45, 95% CI 0.07; 0.84) and endurance (MD 46.23 m, 95% CI 9.90; 82.56).
Conclusions: Exoskeleton-assisted training was superior to dose-matched conventional gait training in several gait-related outcomes at the end of the intervention and follow-up in this systematic review and meta-analysis, which may support the use of exoskeleton-assisted training in the rehabilitation setting. Whether wearing versus not wearing a wearable exoskeleton is beneficial during walking remains unknown.
6. Combining robot-assisted therapy with virtual reality or using it alone? A systematic review on health-related quality of life in neurological patients. Free PMC article
Zanatta F, Farhane-Medina NZ, Adorni R et al. 
Health Qual Life Outcomes. 2023 Feb 21;21(1):18. doi: 10.1186/s12955-023-02097-y
Results: The searches identified 3025 studies, of which 70 met the inclusion criteria. An overall heterogeneous configuration was found regarding the study design adopted, intervention procedures and technological devices implemented, rehabilitation outcomes (i.e., related to both upper and lower limb impairment), health-related quality of life (HRQoL) measures administered, and main evidence. Most of the studies reported significant effects of both robot-assisted therapy (RAT) and RAT plus virtual reality (VR) on patients HRQoL, whether they adopted generic or disease-specific HRQoL measures. Significant post-intervention within-group changes were mainly found across neurological populations, while fewer studies reported significant between-group comparisons, and then, mostly in patients with stroke. Longitudinal investigations were also observed (up to 36 months), but significant longitudinal effects were exclusively found in patients with stroke or multiple sclerosis. Finally, concurrent evaluations on non-motor outcomes beside HRQoL included cognitive (i.e., memory, attention, executive functions) and psychological (i.e., mood, satisfaction with the treatment, device usability, fear of falling, motivation, self-efficacy, coping, and well-being) variables.
Conclusions: Despite the heterogeneity observed among the studies included, promising evidence was found on the effectiveness of RAT and RAT plus VR on HRQoL.
7. Transcranial direct current stimulation for upper extremity spasticity rehabilitation in stroke survivors: A systematic review of randomized controlled trials.
Alashram AR, Padua E, Aburub A, et al.
PM R. 2023 Feb;15(2):222-234. 
Results: After the screening of 1204 records, a total of seven studies met the specified inclusion criteria and involved 320 participants (mean age = 60.3), 31.1% of whom were females. Patients with ischemic stroke comprised 77.2% of the total patients, and 42.2% were with right hemispheric stroke. Six studies exhibited "high" quality and one exhibited "moderate" quality. Five of the selected studies that combined the transcranial direct current stimulation (tDCS) intervention and other traditional interventions showed a significant reduction in upper extremity spasticity after stroke following tDCS intervention. The other two studies that delivered tDCs alone did not show a significant difference.
Conclusions: The evidence for the effect of tDCS on upper extremity spasticity after stroke was limited. The optimal tDCS treatment dosage remains unclear.
8. Effects of repetitive transcranial magnetic stimulation on post-stroke patients with cognitive impairment: A systematic review and meta-analysis. 
Li KP, Sun J, Wu CQ, et al.
Behav Brain Res. 2023 Feb 15;439:114229. 
Results: Ten trials involving 347 participants were included in the current review. Global cognition as measured by MMSE or MoCA (SMD=0.54; 95% CI=0.31, 0.76; P < 0.00001; I2 = 38%) and modified Barthel index (MD=9.00; 95% CI=2.93, 15.06; P = 0.004; I2 = 0%) were significantly improved by repetitive transcranial magnetic stimulation (rTMS) compared to sham stimulation in post-stroke cognitive impairment (PSCI) patients. Performance of the digit symbol test, rivermead behavioral memory test and attention in PSCI patients were also significantly improved. Subgroup analyses showed that significant differences were found in both MoCA and MMSE among PSCI patients by rTMS. MoCA was significantly improved by high frequency rTMS, while both MoCA and MMSE were significantly improved targeting on left dorsolateral prefrontal cortex.
Conclusions: rTMS provides a non-invasive and effective technique for the treatment of post-stroke patients with cognitive impairment.
9. Impact of community-based rehabilitation on the physical functioning and activity of daily living of stroke patients: a systematic review and meta-analysis.
Zeng X, Balikuddembe JK, Liang P. 
Disabil Rehabil. 2023 Feb;45(3):403-414. 
Results: Twenty studies out of 828 publications were included in the present systematic review. A significant difference between community-based rehabilitation (CBR) intervention and control groups was identified about the physical functional capacity in mobility, 6-metre walk test (6MWT) (g = 0.351, 95% CI (0.110, 0.592)), community walking test (g= -0.473, 95% CI (-0.926, -0.020)) and on the other hand a significant improvement in activity of daily living (ADL) was found (g = 0.138, 95% CI(0.051, 0.224)).
Conclusions: CBR is revealed to be effective in improving the physical functioning and ADL for patients with stroke (PWS) and is drawn based on eligible studies which were conducted in high-income countries (HICs). This highlights a gap between developed and less-resourced countries as far as CBR for PWS is concerned and calls for a further study.
10. Combination of noninvasive brain stimulation and constraint-induced movement therapy in patients with stroke: a systematic review and meta-analysis. 
Abdullahi A, Wong TW, Van Criekinge T, et al. 
Expert Rev Neurother. 2023 Feb;23(2):187-203. 
Results: The results showed that both noninvasive brain stimulation (NIBS) + constraint-induced movement therapy (CIMT) and sham NIBS+CIMT improved all outcomes post-intervention and at follow-up. However, NIBS+CIMT is superior to sham NIBS+CIMT at improving level of motor impairment (SMD = 1.75, 95% CI = 0.49 to 3.01, P = 0.007) post-intervention and hand function (SMD = 1.21, 95% CI = 0.07 to 2.35, P = 0.04) at follow-up.
Conclusions: The addition of NIBS to CIMT seems to provide additional benefits to the recovery of function following stroke.
Back to content
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1. Exercise for Depressive Symptoms in Parkinson Disease: A Systematic Review and Meta-analysis of Randomized Controlled Trials. 
Feller D, Fox I, Gozzer P et al.,
Arch Phys Med Rehabil 2023 Feb;104(2):331-339
Results:  A total of 36 randomized controlled trials (RCTs) met the inclusion criteria, 14 of which were pooled in the quantitative synthesis. Depression symptomatology significantly decreased in the exercise group compared with usual care (standardized mean difference [SMD], -0.49; 95% confidence interval [CI], -0.74 to -0.24; very low quality of evidence; 14 RCTs; 961 participants). Physical exercise also improved patients' quality of life (SMD, -0.51; 95% CI, -0.81 to -0.21; 7 RCTs; 485 participants). As for acceptability, we did not find any difference between exercise and usual care (relative risk, 1.01; 95% CI, 0.97 to 1.05; 12 RCTs; 1048 participants). We judged all the studies except 2 to be at high risk of bias.
Conclusions:   Results from our systematic review identify physical activity as a viable option to reduce depressive symptoms in Parkinson disease (PD). Future clinical practice guidelines should consider physical exercise in their recommendations for depression symptomatology reduction in people with PD.

2. The effect of mobile application-based rehabilitation in patients with Parkinson's disease: A systematic review and meta-analysis. Full Text Link
Özden F
Clin Neurol Neurosurg 2023 Feb;225:107579
Results: A total of 2175 articles were screened (Web of Science=41, PubMed=42, Cochrane=84, Scopus=114, ScienceDirect=1894). A total of 5 studies were included in the systematic review following the screening and eligibility procedures. Two studies were enrolled in meta-analysis regarding the data homogeneity. PEDro scores of the trials ranged from 4 to 7 (median:6), indicating good quality. All studies were in the "some concerns" category. The mobile application-based intervention yielded better results on quality of life and patient adherence in two studies. Application-based rehabilitation was not superior to standard treatment on MiniBESTest (ES:0.15, 95 % CI: -0.33 to 0.26) and UPDRS III (ES:0.86, 95 % CI: -0.94 to 2.46) scores.
Conclusions: Mobile application-based rehabilitation is not superior to standard treatments in balance and disease severity. However, mobile technologies could be preferred to increase patient adherence and quality of life. The limited study and the low number of cases in the review may reduce the level of evidence for the results

3. Physical therapy interventions for the management of hand tremors in patients with Parkinson's disease: a systematic review. Full Text Links
Shahien M, Elaraby A, Gamal M et al.,
Neurological Sciences volume 44, pages461–470 (2023)
Results: A total of six modalities described in six studies were included in this systematic review. Out of the six interventions, the tremor's glove and electrical stimulation showed significant improvements in root mean square angular velocity (59% and 43.8%, respectively) and Unified PD Rating Scale (UPDRS) tremor score (P < 0.05 for both). Also, eccentric exercises were associated with significant reductions in the mean resting tremor amplitude (P < 0.05). These data were dependent on single studies; therefore, a meta-analysis was not feasible.
Conclusions: Several physical therapy interventions, such as electrical stimulation, exercises, transcranial low voltage pulsed electromagnetic fields, weights, and virtual reality showed promising results in reducing hand tremors. However, this evidence was based on a limited number of included studies, and more randomized controlled trials with larger sample sizes are required to confirm the efficacy of these interventions.

4.  Full Text Links
Potente P, Buoite A, Vidotto M et al
Dysphagia volume 38, pages65–75 
Results:  From 2000 to 2020, 633 studies with the appropriate search terms for ultrasound and dysphagia were identified. After screening them, 10 studies were included in the qualitative analysis. Patients with the following neurologic conditions were studied with ultrasonography for dysphagia: Parkinson's disease, muscle dystrophy, amyotrophic lateral sclerosis, and stroke. The main outcomes of ultrasonography were swallowing muscles thickness (e.g., tongue), and dynamic measures such as hyoid displacement. The different protocols used in the studies, as well as their outcomes, did not allow to provide standard procedures and normative or cut-off values in the presented diseases. Because there are a variety of tools, methods, and techniques that have been used in the studies that were reviewed, it is difficult to evaluate them using established standards. 
Conclusions: Ultrasonography correlates well with clinical evaluation of dysphagia and therefore has prognostic and rehabilitation potential. Future studies should aim to develop and utilize a common interdisciplinary protocol that includes standard procedures and outcomes to define normative values applicable in the different conditions.

5. Efficacy of Specific Trunk Exercises in the Balance Dysfunction of Patients with Parkinson's Disease: A Systematic Review and Meta-Analysis. Full Text Links
López-Liria R, Vega-Tirado S, Valverde-Martínez et al.,
Sensors 2023, 23(4), 1817
Results:  Nine articles met the objectives and inclusion criteria, with a total of 240 participants. The trials had moderate methodological quality according to the PEDro scale. The studies included differed with regard to intervention protocol and outcome measures. Finally, eight studies were included in a quantitative analysis in which it was shown that trunk-specific exercises interventions did not significantly improve static balance (SMD = -0.10, 95% CI = -0.29, 0.08; p = 0.28) or dynamic balance (SMD = 0.64 95% CI = -0.24, 1.52; p = 0.15). However, significant differences were found in static balance measured subjectively using the Berg Balance Scale (SMD = -0.52, 95% CI = -1.01, -0.02; p = 0.04). 
Conclusions:   Although some differences were not significant, the studies included in this systematic review consider that specific trunk exercises or balance training combined with muscle strengthening in patients with idiopathic Parkinson’s disease should be a complement to pharmacological treatment for improving balance dysfunction and postural instability, preventing falls and promoting wellness.

6. Proprioceptive Focal Stimulation (Equistasi®) for gait and postural balance rehabilitation in patients with Parkinson's disease: A systematic review. Full Text Links
Alashram A, Annino G, Romagnoli C et al.,
Results:  Five studies met the eligibility criteria. The scores on the PEDro scale ranged from 3 to 8, with a median score of 8. The results showed evidence for the benefits of the proprioceptive focal stimulation (Equistasi®) on gait and postural stability in individuals with Parkinson’s disease (PD). Proprioceptive focal stimulation (Equistasi®) appears to be safe and well-tolerated in patients with PD. 
Conclusions:   Proprioceptive focal stimulation (Equistasi®) may improve gait ability and postural stability in patients with PD. Further high-quality studies with long-term follow-ups are strongly needed to clarify the long-term effects of proprioceptive focal stimulation (Equistasi®) in patients with PD.

7. Combining robot-assisted therapy with virtual reality or using it alone? A systematic review on health-related quality of life in neurological patients. Full Text Links
Zanatta F, Farhane-Medina N, Adorni R et al.,
Health Qual Life Outcomes 21, 18 (2023)
Results: The searches identified 3025 studies, of which 70 met the inclusion criteria. An overall heterogeneous configuration was found regarding the study design adopted, intervention procedures and technological devices implemented, rehabilitation outcomes (i.e., related to both upper and lower limb impairment), health-related quality of life (HRQoL) measures administered, and main evidence. Most of the studies reported significant effects of both robot-assisted therapy (RAT) and RAT plus virtual reality (VR) on patients HRQoL, whether they adopted generic or disease-specific HRQoL measures. Significant post-intervention within-group changes were mainly found across neurological populations, while fewer studies reported significant between-group comparisons, and then, mostly in patients with stroke. Longitudinal investigations were also observed (up to 36 months), but significant longitudinal effects were exclusively found in patients with stroke or multiple sclerosis. Finally, concurrent evaluations on non-motor outcomes beside HRQoL included cognitive (i.e., memory, attention, executive functions) and psychological (i.e., mood, satisfaction with the treatment, device usability, fear of falling, motivation, self-efficacy, coping, and well-being) variables.
Conclusions: Despite the heterogeneity observed among the studies included, promising evidence was found on the effectiveness of RAT and RAT plus VR on HRQoL. However, further targeted short- and long-term investigations, are strongly recommended for specific HRQoL subcomponents and neurological populations, through the adoption of defined intervention procedures and disease-specific assessment methodology.

8. Ketogenic interventions in mild cognitive impairment, Alzheimer's disease, and Parkinson's disease: A systematic review and critical appraisal. Full Text Links
Bohnen J, Albin R, Bohnen N
 Front. Neurol., 09 February 2023
Results: Ten Alzheimer's disease (AD), and AD, 3 mild cognitive impairment (MCI), and 5 Parkinson's disease (PD) therapeutic ketogenic trials were identified. Respective grades of clinical evidence were objectively assessed using the American Academy of Neurology criteria for rating therapeutic trials. We found class "B" evidence (probably effective) for cognitive improvement in subjects with mild cognitive impairment and subjects with mild-to-moderate Alzheimer's disease negative for the apolipoprotein ε4 allele (APOε4-). We found class "U" evidence (unproven) for cognitive stabilization in individuals with mild-to-moderate Alzheimer's disease positive for the apolipoprotein ε4 allele (APOε4+). We found class "C" evidence (possibly effective) for improvement of non-motor features and class "U" evidence (unproven) for motor features in individuals with Parkinson's disease. The number of trials in Parkinson's disease is very small with best evidence that acute supplementation holds promise for improving exercise endurance.
Conclusions: Limitations of the literature to date include the range of ketogenic interventions currently assessed in the literature (i.e., primarily diet or medium-chain triglyceride interventions), with fewer studies using more potent formulations (e.g., exogenous ketone esters). Collectively, the strongest evidence to date exists for cognitive improvement in individuals with mild cognitive impairment and in individuals with mild-to-moderate Alzheimer's disease negative for the apolipoprotein ε4 allele. Larger-scale, pivotal trials are justified in these populations. Further research is required to optimize the utilization of ketogenic interventions in differing clinical contexts and to better characterize the response to therapeutic ketosis in patients who are positive for the apolipoprotein ε4 allele, as modified interventions may be necessary

9. Effects of aquatic exercise on the improvement of lower-extremity motor function and quality of life in patients with Parkinson's disease: A meta-analysis. Full Text Links
Dai S, Yuan H, Wang J et al., 
Front. Physiol., 03 February 2023
Results:  A total of 698 articles were retrieved from the four databases by searching for subject headings, and 10 randomized control trial articles were finally included. The balance ability of aquatic exercise in patients with Parkinson's disease (weighted mean differences [WMD] = 2.234, 95% CI: 1.112-3.357, Z = 3.9, p < 0.01), walking ability (WMD = -0.911, 95% CI: -1.581 to -0.241, Z = 2.67, p < 0.01), and quality of life (WMD = -5.057, 95% CI: -9.610 to -0.504, Z = 2.18, p = 0.029) were improved, but there was no significant difference in motor function (WMD = -0.328, 95% CI: -1.781 to 1.125, Z = 0.44, p = 0.658). 
Conclusions: Compared with conventional rehabilitation therapy, aquatic exercise can effectively improve balance, walking ability, and quality of life in patients with Parkinson's disease. However, it had no obvious effect on improving motor function. This study was limited by the number and quality of the included studies, and more high-quality studies are needed to verify this.

10. Exercise sustains motor function in Parkinson's disease: Evidence from 109 randomized controlled trials on over 4,600 patients. Full Text Links
Zhang M, Li F, Wang D et al.,  
Front Aging Neurosci 2023 Feb 14;15:1071803
Results:  A total of 109 studies that covered 14 types of exercise were included in the analyses, enrolling 4,631 Parkinson’s disease (PD) patients. The results of meta-regression revealed that chronic exercise delays the progression of PD motor symptoms, mobility, and balance decline deterioration, whereas for the non-exercise PD groups, motor function progressively decline. Results from network meta-analyses suggest that dancing is the optimal exercise for general motor symptoms of PD. Furthermore, Nordic walking is the most efficient exercise to mobility and balance performance. The results from network meta-analyses also suggest that Qigong may have specific benefit in improving hand function. 
Conclusions:  The findings of the current study provide further evidence that chronic exercise preserves the progression of motor function decline in PD and suggest that dancing, yoga, multimodal training, Nordic walking, aquatic training, exercise gaming, and Qigong are effective PD exercises
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